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Data Request: 
Please provide copies of all correspondence between Atmos and the three major 
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present. These include copies of letters, reports, presentations, emails, and notes 
from telephone conversations. 

Response: 

Information responsive to this data request (and labeled AG DR1-209 ATT) is 
being filed subject to the terms of a confidentiality petition accompanying Atmos’ 
responses to the Attorney General’s initial Data Requests. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 210 

Witness: Laurie Sherwood 

Data Request: 
Please provide copies of ail reports published by the three major credit rating 
agencies on Atmos since January 1,2005. 

Response: 

Please see AG DRI-210 ATT attached to this response. 
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Atrnos Energy Corporation is the largest natural gas distributian-ody conipaiiy in the United States in tmms of 
number of cnstomers. The conlpmiy i s  compiised of three main operating scgments: Utility (67% of 2005 EBIT), 
Pipeline and Storage (Pipeline, 20% of EBIT), Natural Gas Marketing (h4arltcl&g, 12%)’ and Otfter Non-Utilitjr 
(1%). The rated issuer is the parent company, comprised of LDCs in 12 stales and pipelines and storage in Texas. The 
other opetations are housed in sabsidiaiies. 
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RATING RATIONALE 
Atmos‘s ratings reflect the conipany’s tlie low-risk, 11011- cyclical earnings froni its gas utility and pipeline opelatiom 
(about 9D% of EBIT and assets); geographic and jurisdictional disersity afforded by its twelve-state service teiritory; 
and a good record of opei+ating efficiently and integrating actpired assets, Although Atmos’s results ale seasonal and 
vary witli the weather, this risk is allayed by having soiiie form of weather mitigation in most of its jrrrisdictions, 
wlicther wit11 weathei iiormalization adjustments or rate structures that are liased more on recovery of fixed costs tlml 
on voluine. 

The debt incurred in the TXU Gas acquisition (now ltnowri as the itIid-l’ex divjsion) at  the beginning ofFYO5 has 
resulted in Atmos’s leverage being high ielative to its peers‘. Atnios has successfully completed the integration of 
Mid-Tex’s operations and iealized cost savings in h e  with its original pian. However, it i~ow expects that del>t 
reduction will take longer than cx~iecterl while it applies its free cash flow toward pipeline growth projects rather than 
debt rc3duction. The conlitany intends to m e t  its book kverage target of 50%- 55% over a three-year timeframe. It 
Ins publicly coinmittcd not to male another acquisition until it reaches that target. 

Regulatoiy lag is a peisistent issue that Ahnos needs to continually address. The c o n ~ i ~ a ~ ] ? ~  also suffei-ed damage 
hurricane Katrina, lhough future impacts appear manageable. Atnios Energy Marketing @EM), the marketing 
subsidiary, is the riskiest element of the company. /\EM is exposed to commodity pice, counterparty, anti other risls, 
and it is difficult to predict its financial results with accuracy, It also places a dernand on worlting capital, ~diicli has 
increased I eccntlp because of higlier gas prices. 

RATING OUTLQQK 
The stable outIoolt for Atinos reflects the expectation that its debt will not likely be reduced in the near term because 
of its increased capital budget. Credit metria incorporated into its ratings include retained cash flow-to-debt at 
around 10% and leverage in the high 60% range, adjusted for leases and goodwill. 

WHAT COULD CHARGE THE ~ A ~ I ~ ~ - U ~  
Moody’s could consider a positive outlook or an upgrade over the next 12 months if the company inaltes progress 
torvarcl improving its inorlest credit inetrics from: executiiig on its pipeline projects, obtairiing rate recoiery and 
margin stabilization (most importantly in Texas), and containing margin loss from the liurricane at around budgeted 
levels. Credit inetrics that would catise tis to coilsidcr an tygrade include retained cash flowto debt in the low teens, 
adjustpd leverage trending toward tlic low-60% range, and ROE on a GARP basis above 9%. Any positive rating 
action would be conditioned on oiir cornfol t with tlie potential risks posed by AEM, iriclircling its liquidity resources 
particdaily in this time ofI,igli gas prices. 

WHAT COULD CHANGE THE R A ~ I ~ ~ - ~ O W ~  
Uniikely, given the low bosiness risk of Atmos’s asset base ant1 its stated corniniiment to remain investment grade. 

- 3 W T  - CTr” x==?i -w, -i”- 

Credit ~ ~ ~ 1 1 ~ ~ ~ ~ s  
Z.9.T 

* 
One significant cliange from the expectations incorporated in Alnios3 curi crit Baa3 ratings is the lilteliliood lhat 
Atnios will apply ita free cash flo.i\ls toward an expanded capital program rather than debt reduction. Moody’s will 
monitor the near-terni financial and execution risks related to Atnios’s capital program, nliile considering t h ~  longer 
term enhancement or the coinpanyk business profile from the deveiolime?t oF its pipeline business. 

Atrnos expects to use tlie $SO-S70 inillion of fcee cnsli flow (cash flow from operatioils rninus maintenance capex 
arid diviclaids) that ir cxyccts to geiierate iii fiscal 2006 toward an increased cal~ital exyeriditure program. The increase 
is primarily in Pipelines, where it expects to spent1 roughly $80 inillion next year (see “Cr*edit Strengths - Mid-Tex 
Tiifraslate Pipelines”). Managenlertt has stated its intention to return lo its long-term target range of 50% -55% 
unacljusted leverage (del)Udebt+equily)y) over a thee-year timeframe. ’I‘he company expects that incremmital debt it 
will incui .would be mitigated to a sinall degree by $40-$45 inillion of equity that it cxpects to issue tlirougli its DRIP 
and other stock programs. About 40-50% of the tfi~irlends paid have histoilcally returned to the coni1)any under these 
programs. 

Slower de-leveraging likely in the near term t h a n  previoxisly expected 
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Being a pr’irnarily regulated company with operatio~ls in 12 regi11atoi-y jmisdictions, r.egulatory risk a lie)r concern for 
Atmos. Every year. the company files for $10-$20 million of rate incrcascs to offset the erects of regulatory lag. It has 
long fought for impoventent in its rate desigiis to protect its margins froin the iinparts of weather. It is seeking de- 
coupling and oilier meclianisins that would hclli to irnmunize the company froin the i~npacis of declining pcr- 
customer usage and conservation. 

The addition of the Mirl-Tex Utility division (roughly a quarter of its 2005 opei atiiig income) inaeased Atmos’s 
sensitivity to weather, because its ratcs contain no \?ileatlier nornialization aruustnient n~ecliaiiisins. Weather lowered 
net income by $23 million (14%) in 2005. Atmos plans to request WNA in Mid-Tex and Louisiana (7% of operating 
income), the divisions that lack any type of weather normalization adjus~iient nicctianisnt. 

The coinpariy budgets a $5 million clecliiie in nxwgin evcry year as a result of declining use per customer. TO 
stanch this margin erosion, Atrnos is scclting rate ~nccha~iisms that shift greater percentages of margin from volumetric 
to a fixed customer charge. It is also pursuing n~eechaiiisnis that accelerate the I erovery of capital spent and is allocating 
capital toward jurisdictions where more timely recovery is allowed. In addition, the compa~y is requesting medianisms 
that would allow it to recover tile gas cost poi*tion of bad debt expense. Although natural gas priccs at historic Ilighs 
picsent a risk, Atinos has a good track record of keeping bad tielit expcnse in chcck. 
8 Comnioctity piice, coutiteqmty, and liquidity risks related to Marketing 
Marketing is stihject to natural gas price moveinenis, counterparty credit risk, and liquidity risk associated witli 
fluctuations in natural gas piices. As 12% of total 2005 EBIT, Moody’s considers Marlteting as the riskiest eleruent of 
the compiy. 
0 Relatively modest returns 
Allnos’s nominal ROES in the 9% range we noticeably lower than most OF its LnC peers. This wealmess results from 
its equity reflecting thc $490 niillioil of goodwill incurred in the I\/lid-Tex acquisition. Atnios paid a full pice (1 IX the 
assels’ 2003 unadjusted EBITDA) for Mid-%ex and is not earning a regukttecl relurn on the acquisition prLemiunr. In 
monitoring the company, ~Moody’s will asscss the prospect of Atmos’s improving i ts returns, much of which will 
clepeiid on the company’s exccuting on the above-~nentioned pipeline projects ani1 obtaining rate relief‘ in  soine of its 
jurisdictions 
* Hordcaiie ICatiha impacts 
Iiurricane Katrina affected about 11% of Atmos’s totaf ctstomers. The company estimates that 2% of its customers 
could be lost for an extended period or pernianently. The company forecasts damages and cxpeiises of about $13415 
rili~Iion ]dus lost margin of $10-$12 million in Rscal 2006. Atrnos is in dbcussions with tile LOUiSiWd Public SelTice 
Coinrnissj~n to recowr the increinental OSrM, thc lost gas and lost magins incurred bccause of thc hurricane, Atinos 
also lias insurance coverage for property clamage. In n-ionitoi Ing the compan,y, Moody’s will coiisider tlie near term 
impact of tlie hurricane on Attnos’s results, although the company’s estimated itripacts appear rnartageable. 

Regulatory risk in efforts to midgate regdatory lag, meather risk, and volume sensitivir). 
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* 
Atmos‘s regulated Utility and Pipeline segineiits provide a sound foundation for its credit. ‘I‘liese regdated segments 
accounted for approximately 87% of total EBIT in fiscal ZOO5 (67% from Utility and 20% from Pipeline). 
* Record of operatirig efficiently 
Atnios has a good track record in iinlwoving the operating efficiency of its legacy assets and in bringing those 
efficicricies io the utifities it acquires. TIic successfisfirl integration of Mid-Tex within i ts  projectcd time franie upholds 
this iecortl. T h e  company accelerated $20 inillion of operational expense savings into fiscal 2005 that were originally 
budgeted in Fisral 2006. 
e GeograpIlic and jurisdictioiial diversity 
Aftnos has good scale compared to many other LDCs, with 3.2 million custoniers arid opei’iltions in twelve states. Its 
geographic diversity helps to mitigate negative inpc t s  from weather, local ecoi~oiiiic condilions, and iegulation. 

Stability of cash flow; predonlinantly generated by regulated assets 



* 
Tile Mid-%ex intlastate pipeline system is a valuable ficwchise that has a higher gr.owtl1 potential than Atmos’s legacy 
Utility business. The Pipeline generates stable casli flotvs that aye less seasonal than its primary Utility segment. 
Management Ins some identified growth projects for these assets. Tlic increased gas production in tlle Barnett Slialc 
and Bossier Sands, located dthin R4id-Texas’ service teriitoiy, has raised the need for additional pipeline take-away 
capacity. The Pipeline connects to the Mid-Tex TJtility division that serves the fast growing Ilallas/ForCWorth market. 
These expansion projects not only solve sonic deliverability issues for tlie Utility, but  a h  create commercial 
opporttmities for tlie Pipeline. 

The conipany has dlocatcd $80 million of capex ainoiig four growtli projects betwcen calendar 2005 and 2006 
These expenditures are fully I ecoverable tlirougli Gas Reljability Infrastructure Prograin (GRIP) filings h t  are 
allowed hy Texas state statute. Through this program, distribution and pipeline capital expendlttlres can be recovered 
from customers through a monthly chargc. 

The increnlental annual 1-even11cs from these projects are estimated at around $ 15 il~illioi~, of which 87 tnillion is 
expected to be genciated in fiscal 2006. Capital expenditures can be includcd in a GRIP filing when the project 
becomes opei4ationd. The follo\tling table show the fairr plaaned projects and the timing of the related GRIP filings. 

htid-Tex’s intrastate pipelines - an addidolla1 source of regulated, stable cash ff ows 

Financial Analysis 

PROFlTABlLlTY 
With rate-regulated tariffs supporting the tnajority of its margins, Ahnos’s earnings are generally stable and I‘elidblC, 
with some sensitivity to tveather. ’l‘he Pipeline scgnlent has added a significant new source of eazrhgs. Rare base 
increases also provide margin growth. Mal Itcting’s earnings contTibutions fluctuate kom year to yeat; depending 
arbitrage opportunities caused by locatiotial and seasonal gas price cliffel entials. 

GASH FLOW GENERATION 
According to Atmos’s 12/05 analyst guidance, the company expects to generate roughly $400 inillion of cash flow from 
operations and to spend aborrt $220 n~illiorl on rnaitrterlance capex and about $100 million in. dividends, The resulting 
roughly $60-$70 million of frec cash flow will go toward financing rouglily $180 million of growth capex. External 
funds arc expected to come from about illion in stork issued as part of the compaiiy’s varioos stock plans and the 
ren~ah~ing $70-$80 from short-term bo 

An importa~t financial goal of the company is for it to maintain niiniinaI annual disidentl iticreascs of a couple of 
cents/slixe a year, and a divitlend payout of around 65%. Historically, AttnosS payouts have been higher thaii its 
target, with a 73% dividend payout in fiscal 2005, which is higher than many of its industry ])eers. 

LEVERAGE 
The $1.3 billion dollars of debt incurr in the TXLJ Gas at:quisitioii still weighs on Atmos’ balance sllccl. Both 
Atmos’ book leverage of 58% and atlju leverage of 71% are high among inveslnient grade LDCs. T h e  compaliy 
intends to meet its book leverage target of 50%- 55% over a thice-year timeframe. The coinpany has publicly 
committed not to make ailother acquisition tintil it reaches that target. 
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Maturities 
2006 $3 iiiillioii 
2007 $3 million 
2008 $304 million 
2009 $2 million 
201 0 $401 million 
Thereafter $1,476 inillion 

Rationale 
On DCC. 21 , 2005 Standard Cpr. Poor's affirmed its BRB rating oii Atrnos Eiiergy Carp. and 
raised the ratiiig on its first mortgage bonds to A- fioni BBB. A recoveiy rating of"l+" 
was also assigned to the first mortgage boiids, iiidicatirig the highest expectation of full 
recovery of principal in the event of default. The outlook reiiiains stable. Tlic ratings on 
Atiiios Energy Coip reflect the co111pa11y's strong busiiicss pl'ofiIe (a "4" 017 a scale of 1- 
10, where 1 is excellent and 10 is wlnerable), its current market position as oiie of the 
largest natural gas local distribution coiiipaiiy (LLIC) in tlie US. ,  as well as its reasonably 
stable revenues and customer base froin its gas distribution operations and geographic 
and regulatory diversity. These fietors are offset by integration cliallengcs associated 
with its T'XU Gas acquisition, weak credit I.i?easures, and exposure to weather-related 
risk. Dallas, Texas-based Atinos has about $2.3 billion of rated debt. 

The acquisition of TXU Gas in late 2004. effectively doubled Atmos' size, inalcirig it the 
largest LDC in the US. After tlie acquisition, Atnios iiici*eased thc number of customers 
served in 12 states to 3.2 million. Standard & Poor's Ratings Sei-vices continues to be 
conceined about the integration challenges facing Atmos afier the acquisition atid will 
iiionitor tlic company's operational peiforniaiicc as it transitioiis to a much largeis LDC. 

These challeiiges include marmging new business segments such as TXU Gas' pipeline 
assets, improving ?'XU Gas' historically subpar regulatory reIationships, aiid integrating 
TXlJ Gas' operations with Afilios' operations. With the acquisition 0fTXI.J Gas, about 
60% of Atiiios' custoincr base is not covered by ~~~eatlier-iioriiializatio~l clauses or 
weatliw itisurance. However, management has achieved considerable cosf savings 
through overhead reduction, in 2005. Iii addition, Standard Lk Poor's is coiicerned with 
the business risk associated with Atiiios' norii'egulated marketing company, Atllzos 
Energy Marketing (AEM). 

I-Towever, by acquiring TXU Gas, Atnios increased its operating incoine from regulated 
operatioiis to about 87% fro111 '75% of total operatiiig income. The company derives some 
modest benefit fkom the geographi and regulatoiy diversity of its operations, which are 
spread over I2 states, mitigatiiig adverse conditi elating to regulatory or ecoliomic 
cjr'cumstatices. Atnios has worked toward cash cis of weather ail({ protecting 
uti1 i ty margins by adding weatlier~iioni?alization adjustments to sewml rate filings aiid 
hopes to achieve weather noriimlization in TXIJ Gas' operating area over time. 
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Atiiios' financial strength will depend in part on management's ability to continue to 
realize cost savings and improve TXU Gas' profitability over tlie rtext several years. In 
tlie near term, however, credit measures are weaker following the acquisition. The debt 
financing conskains cash measures, with finids fIom operations (FFO) to average total 
tlebt at 14% and FFO interest coverage at 3 . 2 ~  for the fiscal year ended Septa 30,2005. 
Furthermore, the company's adjusted debt levcrage has increased to 60% froin 45% at tlie 
end of fkcal years 2005 and 2004, respectively. 

Short Term Credit Factors 
The short-term rating on Atinos is '8-2'.  For. tlie fiscal year ended Sept. 30, 2005, Atmos 
generated cash from operations of about $387 million. Atiiios working capital needs caii 
vary sigiiificaiitly due to climges iil the price of natural gas cliarged by suippliers and the 
increased gas supplies required to meet custoniers' needs during periods of cold weatlier. 
Atmos has reacted to the recent increase in natural gas prices by increasing the size of its 
credit fttcilities. As of Sept. 30, 2005, Atriios had about $40 million of cash on hand aiid 
credit facilities totaling $9G8 million. $6 18 million of tlie $968 niillioii were comiiiitted 
facilities, including a $600 million facility that matures in October 2008. In addition to 
these facilities, Atmos recently added a $300 iniliion coiilrnitted facility that matures 
Noveinber 2006, At Sept. 30, 2005, there was $129.9 riiillion outstanding under Atinos' 
commercial paper program alid $14.9 inillion outstanding under its batik credit facilities. 
The financial coveiiaiits in the rcvolving credit facilities require Atrnos to maintain a ratio 
of total debt to total capitalization ofno greater thm 70%. At September 30,2005, 
Atiiios' total-clebt-to-total-.c;tpitalization ratio was 6 1%. 

In addition, nomegulated inarketing company, AEM, has a $250 million uilcomnitted 
demand workingcapital credit facility that expires in March, 2006. The size of this 
fiicility was iiicrcased to $580 rnillioiz iti November 2005. AEM is the borrower under 
this credit facility and Atiiios Energy I-Toldings, Atmos' nonutility subsidiary, is the solc 
guarantor of the facility. Atinos also has an uiisecured slioit-tei-ni uncoiiiinitted bank 
credit line for $25 million. While there were no borrowings under either of tlie two 
uiicoininitted credit facilitjes as of Sept. 30, 2005, Atinos' LOCs aiid various financial 
covemiits reduced the amount available to about $13 1 million. 

AEIvl is required by the firiancial covenants in its uncoiniiiitted tieiiiand worlting capital 
facility to maintain a maxiinum ratio of total liabilities to tangible net worth of 5 to I 
along with minimum levels of lief working capital ranging &om $20 million to 
$50 million. At Septeiiiber 30, 2005, AEM's ratio of total liabilities to tangible net worth 
was 2.18 to I .  In addition, AEWs credit agreement contains a cross-default provision 
tvliereby AEM would be in default if it defaults 011 other indebtedness, as defined, by at 
least $250 thousand in tlie aggregate, Additionally, this agreenient contains a provision 
that would limit tho amount of credit available if*Atnios were downgrrtded below BBB. 
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Capitsll expenditures were approximately $330 million for the fiscal year ciided Sept 30, 
2005. Standard SL Poor's expects capital expenditures for fiscal 2006 at about $400 
inillion to $4 IS niillioii, 70% of this capital should be internally funded. About $224 
inillioii is for xnaintenance capital, Atmos forecasts meeting the sliortfall through 
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company stock plans and potentially, equity ofYeritigs. These cxpeiiditures include 
additional mains, services, iiicters, and equipnieiit. Debt matrrrities are inininial with only 
about $6 million clue in 2006 and 2007 coiubined. 

Orrtiook 
The outlook on Atnios is stable. FFO to debt, FFQ interest coverage, and debt to capital 
are in line with the current rating. Standard & Poor’s could raise the rating over time if 
Atinos iiiiproves its financial condition. Conversely, the ratings could be lowered if 
expected free cash flow from the conibincd company is insufficient to significantly 
reduce leverage or management experiences sigpificant operational cfifficul ties that cwse 
credit measures to deteriorate, 

Business Description 
Atinos Energy Corporation, (AEC), headquartered in Dallas, Texas, is engaged primarily 
in the natural gas utility business as well as er natural gas iionutility businesses. Atiiios 
local clistnibution company (IDC) utility businesses made up about 68% of operating 
iricoine in fiscal 2005. Atinos is one of the country’s largest natural-gas-only distributo-is 
based un tminber of custoiiiers and one of the largest intrastate pipelirie operators in 
Texas based upoil miles of pipe. Atmos’ sewice territory includes 12 slates, with primary 
service areas located in Colorado, Kansas, Icentucky, I,ouisiana, Mississippi, Tennessee 
and Texas. Atrnos has more liinited service areas in Georgia, Illinois, Iowa, Missouri and 
Virgiiiia, In addition, Attiios transpoits natural gas for others tlirough its distribution 
system. Pipeline and storage accounted for 20% of operating income in 2005. Thro~gli 
its unregulated businesses , A tni o s provid es natura 1 gas in anageineiit and marketing 
services to municipalities, local gas distribution companies aid industrial customers in 
22 states and natural gas transportation and storage services to certain utility divisions 
and to tliird parties. Atnios noixegulated businesses inade up about 12% of operating 
income in fiscal 2005. 

Ratings Rlethodology 
Atmos’ first mortgage bonds are rated two notclies higher than the f h l s  corporate credit 
rating. These bonds are collateralized by utility property and Standard & Poor’s coiicludes 
that first mortgage bondholders would receive their principal in a bankruptcy scenario. 
The company’s senior unsecured debt is rated tlie same as the corporate credit rating 
because these bondholders are not materially cfisadvantaged by the $1 0 ii3illion in 
outstanding first morlgage bonds. 

Business Profile 
Regula tion 

Minos’ operates in 12 different jurisdictions, which gives the c o q a r ~ y  some regnlatoi-y 
diversity. Regulatoiy diversity can be a inoderating factor agaiiist adversc rate outcomes 
or a time lag within a particular juiisdiction. I n  general, Atinos has averagc relationships 
with its regulators. Some jurisdictions are more supportive to credit, as evidemxl by 
timely rate recovery, weather normalization clauses and miniiiial prudence review. 
Atinos is atteiiipting to improve its relationships with the regulators of its largest divjsion, 
Mid-Tex, which suffered from sub-par regulatory relations prior to the acquisitio~i in 
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2004. Ahnos’ rate strategy focuses 011 acldressing rate desigii and regulatory lag issues. 
Rttiios seeks rate designs that decouple the recovery of approvcd margins fiorn customer 
usage patteins due to weather related vaviabili ty, declining use per cuslomcr and eiiergy 
conservation, Rates established by regulatory authorities are adjusted for increases and 
decreases in purchased gas cost through purchased gas adjustinelit mechanisms. Although 
substantially all utility sales fluctuate with the cost of gas, utility gross profit is generally 
not affected by fluctuations in the cost of gas due to the ptirchased gas adjustment 
iiiecImiiisin. Additionally, ceifain jurisdictions have iiitroduced pcrforiiiance based 
ratemaking adjustmerits to provide incentives to natural gas utilities to iniiiiiiiize 
purcliased gas costs through iinproved storage maiiageiiient aiid use of fiiiaiicial hedges lo 
lock i i i  gas costs. Under thc perfonnance-tJased ratemaking adjustinelit, purchased gas 
costs savings are shared between the utility aiid its custoiners. 

The effect of weather that is above or below iioriiial is partially offset tlirough weather 
iioiiiialization adjustinerits (WNA) as approved by the regulators in certain service arms. 
WNA allows Atinos to increase customers’ bills to offset lower gas usage when weather 
is warmer than noiii~al and decrease customers’ bills to offset higher gas usage when 
weather is colder than noiunal. As of Septeniber 30,2005 Abnos had WNA for 
approxiinately 1 .O inillion meters. However: Atinos’ largest division, Mid-Tex, does not 
have WNA. Yet, their operations benefit from a rate strtictwe that combines a monthly 
custoiner charge \vi tli a declining block rate schedule to partially mitigate the impact of 
walmer-than-iiornal weather on revenue. The coiiibiiiatiou of the monthly customer 
charge and the customer billing under the first block of the declining bloclc rate schedule 
provides for the recovery of inost fixed costs for such operations under a variety of 
weather conditions. However, this rate structure is not as beneficial during periods where 
weather is significantly waimer than noi*inal 

Atmos attempts to address regulatory lag issues by directing discretionary capital 
spending to jurisdictions that permit more timely recoveiy and filing rate cases 011 a inore 
fiequent basis to keep actual returns iime closely aliStied with allowed returns. Net 
aruiual revenue increases resulting froin ratemaking activity totaling $6.3 million, 
$ 1  6.2 inillion mid $18.6 niillion became effective in fiscal 2005,2004 and 2003. 

4 



Table 1 - Regulation Summary 
______ " _  .- .____"___l-l 

Division Jurisdiclioo I sst liate Rate Base Atithot ized 
Action ($000) liOE(X) 

7/1/05 __ 84,7 I 1 11.25 
-I___-.- Colorado-Kansas Colorado -- 

(1) ( 1 )  3/1/04 _________" 
__________I" Kentucky I<enhrcky - 1212 1/29 (1) _-______ u 
Louisiaiia Trans LA 10!1/04 8 I ,645 10.50-1 1.50 

~ - .  -I- 

417911 1 10.00 5/24/04 - ~ - - _  Atmos Pipeline E x a s  -- 

-___ Kansas - I. -- 

.______I - 
10/1/04 170,355 10.88-11.50 

I__ 

LG S 
_________^--______- 

, 

- 
WNA 

N/A 

No 

Yes  

Ycs 

No 

No 

_ _ _ _ _ _ " _ _ ~ . _ _ _ _ _ _ -  

- ___- 

I 

Mid-States __ Geoigin - 
__ _I____ I lliiiois .- 

lo\\ra 

Missouri 

Teiincssee 

Virginia 

__I___ --111 

I_____________,__I_--- 

--I -" _- 
Mid-Tex Texas 

Mississippi Mississippi . 

West Texas Atiiaiillo - 
-I___ 

Lubbock 

West Texas 
--I__- 

11/25/96 Yes ____. 

I I / I /OO_ 24,564 I 11.56 

11.00 
_I - 

-. 
10/1495 (1) 12.15 N O  __ ______- _____ .____I^-___-- 

11/15/95 111,970 (1)- Yes 

Yes ___ _II 

30,672 - 9.50-10.50 Sili04 

769,72 1 No __ 9 2 4 0 4  10.00 -_I__- 

9-80 I"_______-_- 
Yes 

Yes 

1 1-25 Y e s  

Yes 

196,XO i 1/1/05 - 
"_II 

9/1/03 36,844 12.00 

.____"_ -- 
_-__ 

Snine of Atmos' recent material regulatoiy filings arc illustrated below: 
A f m m  Pipeline-Testis. In December 2004, Atiiios Pipeliiie -- Texas made a Gas 
Reliability Infrastructure Program (GRIP) filing to include in $12,0 inillioii o f  pipeline 
capital exgaiditurcs made by TXU Gas in rate base, which should increase revenues by 
$1.13 million. ?he Railroad Commission of Texas (RRC) approved this filing in March 
2005 and the costs arc being recovered througli a montlily custoiner charge that began in 
April 2005. Also, I n  Se~itanber, 2005, Atmos Pipeline - Texas inade a GRIP filing to 
include $10.6 ~izilliori of pipeline capital expenditures in rate base. About $1.9 inillion in 
additional annual rcveiiue should be ttutliorized through this filing. A decision on this 
filing must he niade by the RRC before January 4, 2006. 

Atriios E71e~gy iLfid-Tex Divisioii. In Ueceinber 2004, the Mid-Tex Divisioii made a GRIP 
filing to include $32.0 millio~i of clist-.l.il,ution capital expenditures made by TXU Gas in 
rate base, which should result in additioiial revenues of approxiniately $6,7 million. 
These capital costs will be recovered through a inonthly customer charge that began in 
October 2005. Also, in Sept 
include $29.4 million of distribution capital costs in rate base. Abotit $6.7 million in 
additional atitiual rcvenue should be authorized .t.hrough this filing. The cities in this 
division's scrvice area and the RRC must iule 011 this filing before January 4,2006. If 

ber 2005, the Mid-Tex Division iiiade a GRIP filing to 
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necessary, the RRC will rule oii an appeal of ally cities actions in the first quarter of 
calendar year 2006. 

On September 1, 2005, the Mid-Tex Division filed its aiiiiual gas cost reconciliation with 
the RRC. The filing involves approximately $1 4.0 iiiillioii in rehiids of amounts 
overcollected fi.0111 cuslomers bctweeii July 1,2004 aiid Julie 30,2005. The Mid-Tex 
Division has proposed to accelerate the refunds to December through March rather than 
duiing the usual refund period of October through June to help ofket higher gas costs for 
residential, com~iiercial and industrial customers during the 2005 - 2006 Iieating season. 
The proposal is still uiider considertition. 

111 September 2004, the Mid-Tex Division filed its 36-Moiith Gas Contract Review with 
the RRC. This proceecling involves a pi-udeiicy review of gas purchases totaling 
$2.2 billion inade by the Mid-Tex Division from Noveiiiber 1,2000 througli October 3 1 ,  
2003. A hearing on this matter was held before the RRC in late June. No decisioii is 
expected fiom the IGX! until the end of December 2005 or January 2006. 

In August 2005, tlie company received a “show cause” order fioin the City of Dallas, 
idiicfi requires it to provide inlonnation that demonstrates good cause for showing that 
the existing distribution rates charged to customers in the city of Dallas sliould not be 
reduced. Atnios filed its response by the Noveiiiber 22,2005 due date. 

Ahrios fimrgy Wesf Texas Divisioji, In  Septeinber 2005, the West Texas Division made a 
GRIP filing to iiicltide $22.6 million of distribution capital casts in rate base, which 
sliould result in aclditioiial annual revenues of appxooximately $3.8 million. These capital 
costs should be recovered tlirough a iiioiithly customer charge beglnnitig in December 
2005. 

Afmos E71ergs Mississippi Divisiou. Tlxougli tlie first qualfer of fiscal 2005, the 
Mississippi PSC required that Atinos file for rate adjustiiients every six moiitlis. Kate 
filings were made in May aiid November of each year aiid the rate adjustiiients typically 
became effectivc in the following July and faiiuary. Effective October 1 ,  2005, Atnios 
rate design was inodi6ec-l to substitute the original agreed-upon beticinnark with a sharing 
mecfianism to allow the sharing of cost savings above an allowed retwii on equity lewl 
and tlie semi-annual filing process was changed to an annual process. Atiiios now 
includes a fixed nio~itlily customer base charge, wliich makes a portiaii of its earnings 
less susceptible to usage. The company will inalte its first aiuiual filing under tllis new 
structure in September 2006. 

Atiiios filed its second semianimal filing Tor 2004 in Noveiiiber 2004, requesting rate 
acljustmeiits of $6.0 niillioii in  aiinuaiized remiiue. The MPSC allowed Alriios to iiiclude 
$3.0 million iri aiuiualizecl revenue in its rates effective January 1, 2005. In February 
2005, the coinpany entered into an agreement with the Mississippi Public Iltilitics Staff 
that provides for an additional $1.3 inillion in aimualized reveiiue that was retroactive to 
January 2005, which was approved by the MPSC (luring the second quarter of fisc81 
2005. 
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Marltcts 
Altlio~~gli Almos operates its gas utility biisiiicss in 12 states, Texas, Mississippi, and 
Louisiana, iiiade up 74% of 2005 operating inargin. The company benefits from some 
geographic diversity, wlxich mitigates economic dowiitu~ns j i i  any particular region. 
Also, as evidencccl by the recent Hurricane Matrim disaster in Mississippi and Louisiana, 
Rtmos' regional diversity reduces its exposure to natural disasters within a partic.~iIilr 
region. O v c d  the forecast includes growth assumptions of about 1-2% at the LDCs 
and about 3-4% for the regulated piyeliiie, 

Te-i-m, The diversification of tlie Texas economy continues with less dependencc on 
energy-related industries; u4-h tlie shi fi away fioin these industries, 'Texas' economy iiow 
resembles the national economy. With ti population IIQW estiiilated at about 23 million, 
Texas ranks second aiiiong states, Officials are projecting labor forcc and eiiiployiiieiit to 
increase by about 2% aiii~ually over the next five years. Texas added 299,400 jobs over 
the 12 months fioiii August 2004-2005. Overall, the services sector accounted for 24% of 
eiiiploynient while the track and manufacturing sectors amoutited for 20% ntid 9%, 
respectively. Clonstiuction activity continues its strong growth at 1 .7Yo over the lmwious 
year. Ecorioiiiic forecasts show Texas continuing to outperform the iiation over the next 
few years. The military's strong presence in the state will coiitiiiuc because the latest Base 
Realigiiiiient aiid Closure Coininittee recoiiimendatiotls include additioiial personnel at 
Fort Bliss in El Paso, Texas ancl Fort Sam Houston in San Antonio, Texas. 

Mississz@pi. The development of the gaming sector drove solid eiiiployment growth f?om 
1992- 1998. linaiiployment averaged 5.8% in 2004, which was slightly above the nation's 
5.5% rate. Bctit/een 1005 and 2002, service sector eiiiployiiient had iiicreased by 14% to 
3 1 % of total ciiiployiiient. Sei-vice eiiiployment grew by an average of S.O% annually, 
almost double the nation's 4.2% growlh rate, due iiiostly to casino- and hotel-related 
ernployi-ieiit. Leisure and tourism employment accounted for 123,600 .jobs in 2005, or 
10.9% of total state eniployment, Mississippi now has the nation's third-largest gaming 
industry behind Nevada and New Jersey. Gaming-relatcd activities account for aliiiost 
10% of the state's total tax revenues. The industq's future in Mississippi, however3 is 
uncertain clue to the ext 
otliei' states. During the special session called by Gov. Barbour that began oii Sept. 27, 
the state Legislature adopted legislatiorl that would peniiit casinos to be built on land. 
Legislative changes to the cuii-eiit law are likely to influence casino owners deciding 
whether to rebuild damaged and destroyed gaming facilities. 

e damage caused by Hui-ricane Katriiia a i d  coiiipetitioti fkmi 

Spillover effects of the gaining i1idustr.y Izave iiichded housing starts atid constructiou 
employment. Despite the success of gaining in tlie state, losses in the inaiiufacturiiig 
sector have slowed Mississippi's overall economic growth. Between I995 aid 3,002, 
manufacturing eniployn~eiit declined by 18% to nearly 17% of total state employment. 
The UtiderIying economy remains somewhat weak since Mississippi's educational 
attaiiimeiit reiimins low. At 76% of the national average, the state's per capita iiicoine 
levels are the nation's lowest levels. State officials, hoivever, l w e  made efforts to use 
some of the gaming receipts to improve the state's educational system and attract new 
11 usiii ess es s eel< i ng ski I1 ed, ecluca ted work ers, 



Lorrisinnn. As a result of Hursicane Katrina, tlie state experienced significant econoinic 
effects. The storm caused unprecedented damage to the state, particularly to its largest 
city, New Orleans, which remains ecoiiomically devastated. Reduced cconoiiiic activity 
throughout the state atid the associated fiiiancial pressures are likely to continue over the 
irtteriiiectiate term. On a long-term basis, Louisiana will be chal1enged to rebuild its 
economy. Most of the state’s key industries suffered dainage froin the storm, including 
t~iii-isni, seafood production, oil arid gas, and chemicals. Unknown at this time, and 
critical to the state‘:: well being, is how quickly, and to wlmi extent, these industries can 
recover; of more certainty is the oil and gas industry, wliose restoration of capacity 
coiitinues at a rapid pace. Emergency assistance and rebuilding of  critical infi‘astiucture is 
providing an inflow of revenues, and should positively affect tlie statc with some 
multiplier effect. Furthermore, as residents retui-n to dainaged property and begin to 
rebuild, reconstruction arid refurnishing expenditures will provide a further boost, all of 
which will result in ieveiiues to the state in the foiin ofhotel, sales, and fixe1 taxes. The 
federal govetnnient has recently enacted several measures aimed at giving tlie damaged 
Gulf Coast region’s economy a shot iii the arm, including federal loan guarantees for 
ecoizoiiiic developnieiit. However, while incentives such as these ase useful, their affects 
on Ihe state are not iiieasurable at this time. 

OperatPons 
Although Huiiicane ICatriiia significantly affected Atmos’ Louisiana operations, it is not 
expected to have a material affect on Atinos’ financial results. The affected customei.s 
represent about 7% of tots1 customer base and about 40% of these were restorer1 to 
service vrtitliilin 3 months. Atiiios expects to have restored 70% o f  the affected customers 
to sersice within six months arid 90% within a year. Abnos expects about $8 million in 
lost margin due to Katrina in 2006. Daiiiages to the system should be covered by 
iiisurance proceeds, Total Louisiana operations, including those iiot affected by Katrina 
contributed about 7% of opemting income in 2005. Atinos Mississippi operations (about 
5% of operatiilg income) were not significantly affected by K atrina because its service 
territories are primarily located in northern Mississippi. 

Atmos natural gas supply comes -I-iom a variety of third party providers arid from gas held 
in storage. The natural gas supply for tlie upcoming winter heating season will be 
provided by a variety of suppliers, including independent producers, marketers and 
pipe~ine cornpanies, in addition to wjtilctrawals of gas fiom storage. Additionally, the 
natural gas supply the Mid-Tex Division includes peaking aiid spot purchase agreements. 
Atiiios also contracts for storage setvicc in underground storage facilities 011 interstate 
pipelines. The peak-day availability of ~iat~tral gas supply fiom long-term contracts, 
short-term contracts and wiildrawals liom underground storage is about 4.2 Bcf. The 
pcalc-day daiiaiicl for utility operations in fiscal 2005 was on December 23, 2004, when 
sales to customers reached approximately 3.5 Bcf. 

Atnios receives gas deliveries for its utility divisions, except for Mid-Tex, through 
37 pipeline transpoi-tatioii coiiipaiiies, both interstate arid intrastate. The pipeline 
transportation agreements are iirin aiicl niaiiy of them have ‘“pipeline ~io-notice” storage 
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service wliicli provides for daily balancing between system requirements aiicl iioiiiiiiatetl 
flowing supplies. These agreetnwts have been negotiated. with the shortest term 
necessary while still inaintaining a right of first rehsal. The i ~ a t u ~ a l  gas supply for Mid- 
'rex is delivered by Atiiios Pipeline - Texas Division, which \vas foi-med fiom the 
natural gas transmission and storage operations that Atmos acquired in tfic TXCJ Gas 
acquisition 

A tinos conducts is business under seven iiatLiraI gas utility divisions. 

Atitros E i w g y  Alid-Tex Division. This divisioxi represents the clistribution assets and 
operations that Atnios acquired f?oiii TXU Gas on October 1 2004 aticl contributed 24% 
of operatiiig iiiconie in 2005. It includes natural gas distribution operatioiis that operate 
in the north-central, eastern and westerii parts o f  Texas. The Mid-Tex Division purchases, 
distributes and sclls natural gas to approximsitely 1 .5 inillion residential and business 
customers in approxinmtely 550 cities and towns, including tlie 1 1 -county Dallas/ 
Fort Worth nielropolitati area. Under a May 2004 rate filing, this division operates under 
a systemwide rate structure along with the pipeline operations acquired in tlic 
acquisition. Tlie goveriiiiig body of each inuiiicipality has original jurisdiction over all 
utility rates, operations mid services within its city limits, except with respect to sales of 
iiattural gas for vehicle, fuel a d  agricultural use, Mid Tex operates uiider non-exclusive 
franchises granted by the inunicipalities it serves, which are subject to renewal fi-om lime 
to h e .  The RRC has exclusive appellate jurisdiction over all rate and regplatory orders 
and ordinances of the inunicipalities and exclusive original jurisdiction over rates and 
services to custoiiiers not located within the limits of a municipality. 
At closiiig of the acquisition, TXU Gas and soiiie of its af'iiliates entered iizto transitional 
services agreements with Atiiios to provide call center, meter reacting, customer billing, 
collections: infolmation reporting, software, accountiiig, treasury, aciiiiinistrative and 
other services to the Mid-Tex Division, Some of tliese services were outsourced by T'XU 
Gas to Capgeiiiini Eliergy L.P. However, Atrnos took over tbc operations of the Waco, 
Texas call center 011 April 1, 2005 and purcliased froin Capgemitti Energy L.P. all of the 
related call ccnter assets on October I , 2005, The remaining transitional services 
ageenients expired on September 30,2005 aiid were not reiie~ved as Ahiios in-sourced 
all of these functions, effective October 1 , 2005. 

Amos E~ergv West Texcis Division. This divisioii operates in Texas in three primary 
service areas: Aiiiarillo, Lubbock aid West Texas. The West 'Texas division contributed 
8% of operating iiicoiiie in 2005. Similar to the Mid-Tex Division, the goveriiing body of 
each municipality served has original jurisdiction over d l  utility rates, operations and 
sei+vices within its city limits. Atiiios opcrates under noli-exclusive fiancliises granted by 
the municipalities, which are subject to reiiewal fiam time to tinre, The KRC lists 
exclusive appellate jurisdictiori over all rate and regulatory orders and ordinances of the 
iiiuriicipali ties atid cxclusi~lc original jurisdiction over rates and services to customers not 
located within the limits of a municipality. During 2004, the West Texas Divisioii 
received approval froin the City of Lubbock, 'Texas and tire 66 cities in  the West Texas 
system, for W" in  tliese service areas, which is effcctive October tlxough May of each 



year, hegiiming ~ i t h  the 2004-2005 winter heating season, Atmos also has WNA in its 
Amailfo service area, 

iltinos Eiwigy A4id-S‘fcifes Division. This division operates in Georgia, IIlinois, Iowa, 
Missouri, Tennessee and Virginia. The Mid-States division contributed 10% of operating 
income in 2005. 111 each of these states, rates, sewices and operations as a natural gas 
dktrihution company are subject to general regulation by each state’s public service 
commission. Atmos opcrates in each coinmunity under a kanchise granted by the 
mutiicipality for a fixed term of years. 

dti~ios Emrgy Loziisimn DhMon. This division operates in Lotiisiaiia and includes tlie 
operations of the Louisiana Gas Service Company, wluc:li sei-ves the metropolittin area o F 
Monroe arid the suburban areas of New Orleans, and the Trans La Division, wliich serves 
western Louisiana. The Louisiana division contributed 7% of operatiiig iiicome in 2005. 
The Louisiana Division is regulated by the Louisiana Public Service Coimnission (L,PSC) 
under a nan-excl usive fiancliise granted by tlie governing authority of each area. 

Atiiros Eirei-gy A4ississippi Division. This division is regulated by the Mississippi Public 
Seivice Commission (MPSC) with respect to rates, services and operations and operates 
wider Iton-exclusive ftancliises granted by the municipalities served. The Mississippi 
division contributed 5% of operating income in 2005, 

Afriios Eiiergy Coloi.uclo-I~~iivcis Disisioii. This division operates in Color~ido, Kaiisas 
a id  tlie sout1iwestei-n corner of Missouri and is regulated by each respective state’s public 
sei-vice coinmission under non-exclusive fianchises granted by the various cities. The 
Colorado-Kansas division co~itributed 7% of opmting income in 2005. 

Afitios Eiwgy Ker2tiiclry Division. This division operates in Kentucky and is regulated by 
the Kentucky Public Service Commission and operates in various iiicorporated cities 
under non-exclusive franchises granted by these cities. The Kentucky division 
contributed 5% of operating income in 2005. Atinos will operate under a perfoiinance- 
based rate program tlirough March 2006. 

In additiori to its LDC utility divisions, Atmos’ pipeline aiid storage segment consists of 
the regulated pipeline and storage operations of the Atnios Pipeline -~ Texas Divisioii 
and the iionregulated pipeliiie and storage operations of Atinos Pipeline atid Storage, 
LLC. The natural gas I.aiisiiiission a id  storage operations tlmt were acquired in the TXU 
Gas acquisition represent one of the largest intrastate pipeline operations in Texas and 
provided 20% of operating incoinc in 2005. These operations include intercoiuiected 
iiatural gas transmission lines, five underground storage reservoirs (incl itding a salt dome 
facility) aiid 24 coinpressor stations aid related properfjes, all withiti Texas. 

Competitiveness 
Although Atmos’ utility operations are not in significant direct competition with any 
other distriliutors of natural gas to residential and commercial customers within its 
service areas, they do compete with otlicr natural gas suppIiers and suppliers of 
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al teriiative fuels for sales to industria1 and agricultmd customers. Atiiios also conipetes 
with altcriiative energy sources, iiicludiiig electricity. Electric utilities offer electricity as 
tt rival energy source a id  coiiipcte for the space heating, water heating and cooking 
markets, Promotional iacentives, improved equipmait efficieiicies and promotional rates 
all contribute to the acceptability of electrical equilmient. The priiicipaf ineatis to compete 
against alteimtive fuels is lower prices, and natural gas liistorj cally has maintained its 
price advantage in the residential, cominercial and industrial markets. However, higher 
gas prices, coupled with the electric utilities’ marketing efforts, have increased 
coiiipetition for residential and commercial customers. In addition, Atmos’ natural gas 
inarketing segment competes with other natural gas brokers in obtaining natural gas 
supplies for its customers. 

Deveguistcd Operations 
Atinos deregulated operations provided about 13% of 2005 ol~eratting income and are 
significantly riskier khan the regulated LDC and pipeline businesses. The operatiiig 
iiiargins are inore volatile aid the collateral requircments can be high. Atmos’ natural 
gas marketing and other nonutilily segmeiits are organized under Atiiios Energy 
Holdings, Inc. (AEH) and have operations in 22 states. Atinos Energy Marketing, LLC 
(AEM) provides a variety of natural gas manageinent services to inunicipalitics, natural 
gas utility systems and itidustrial natural gas consumers priinarily in the southeastern aiid 
inidwesleni states and to Atinas$ Kentucky, Louisiana and Mid-S tates divisioiis. These 
services primarily consist of fumisliiiig natural gas supplies at fixed and market-based 
prices, contract negotiation and administration, load forecasting, gas storage acquisition 
and management services, transportation servjces, pealcing sales and balancing services, 
capacity utilization strategies and gas price management through the use of clerivativc 
products. The coiiipany uses proprietary and custoiner-owned transportation and storage 
assets to provide the various set-vices. As a result, inargins are based on Atmos’ ability to 
extract value by optimizing the storage and traansportation capacity. ‘The coiiipany 
purchases or sells physical natural gas atid then sells or purchases financial contracts at a 
price sufficient to cover carryiiig costs and provide a profit margin. AEM’s iiianagenieiit 
of natural gas requirements involves the sale of natural gas and tlie iiianageinent of 
storage and transportatioii supplies under contracts \vi& customers generally having one 
to two year terins. AEM also sells iiatural gas to some of its industrial customers 011 a 
delivered burner tip basis under contract teriiis froiii 30 days to two years. At 
Septeinber 30, 2005: AEM had a total of 558 iiidustrial, 69 municipal and 2 10 other 
customers. 

Atiiios other lionutility segiiieiit consists primarily of the operatioils of Atiiios Energy 
Services, LL,C (AES), and htinos Power Systems, Iiic, Tlvough RES, the company 
provides natural gas inaiiageinent services to its utility operations, other than the Mid-Tex 
Division. ’These services, wliich begtii oii April 1 2004, iiiclude aggregatiiig aiid 
purchasing gas supply, arranging transpoi.tation and storage logistics aiid ultiiiiately 
delivering the gas to the utility service areas. Atiiios Power Systews, Inc., coiistixicts gas- 
fired electric peaking power-gaiet’atiiig plaxils aiid associated facilities and eiiters into 
agreeiiients to either lease or sell these plants. 

i 
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Financial Profile 
Accoiiii ting 
Standard & Poor’s calculates an off-balance-slieet (013s) ainotmt for debt, interest 
expense, and depreciation and inclwdes these amounts in the caiculation of its adjusted 
ratios. The present value of the coinpany’s operating leases is determined using the 
average cost of debt as a discount rate arid is treated as a debt eqriivaleiit. Operating lease 
interest expense is also computed in credit metrjcs. The amounts induded in Atmos’ 
adjusted ratios for fiscal year ciid 2005 were $100 million for 013s debt a i d  $6.6 iiiillion 
for ORS interest. Pelisions and other post-retirement benefits were uiider fmided by 
about $62 iiiillioii at fiscal year elid (0x1 a projected benefit obligation basis), however 
OBS ratio adjustments due to this under fbnding was riot material to the rating. 

AEM is exposed to risks associated wit11 chatiges in the market price of natural gas, 
which are managed through a combination of storage aiid fiiiaiicial derivatives, iiicluding 
fbtuses, over-the-counter a d  exchange-traded optioiis and swap contracts with 
countei-prties. Under SFAS 133, riatural gas inventory is tlx hedged item in  a fair-ualue 
hedge and is iiiarlcecl to market iiioiithly using the inside FERC (iFERC) piice at tlic end 
of each month. Changes in fais value are recognized as mrealized gains arid losses in the 
pcriod of cliange, Costs to store tlie gas are recognized in the period the costs are 
incuir-ed. Derivatives associated \villi natural gas inventory are marked to market each 
month based upori the NYMEX price with changes in fair .i.stlue recognized as unrealized 
gains and losses in die period of cliange. The difference in the iiidices used to inark to 
inarltet physical illveiltory (IFERC) arid the related fair-value hedge (NYMEX) is 
reported as a coiiiponent of revenue and caii result in volatility in reported iiet income. 
Over time, gains and losses on the sale o f  storage gas inventory sliould be offset by gains 
and losses on tlie fair-value hedges, resulting in the realization of tlie ecoiioiiiic gross 
profit margin anticipated at the tiine the original transaction was structured. 

Effective April 1 ~ 2004, Atunos began treating its fixed-price forward contracts as noxinal 
purchases and sales. As a result, the cainpany ceased inarking the fixed-price forward 
contracts to market. The oflssetting derivative contracts are designated as cash flow 
liedges of anticipated transactions. As a result of this cliange, unrealized gains aid losses 
on these open derivative contracts are now recorded as a coiiiporient of accuinulated other 
comprehensive income and are recognized in earnings as a coinponeiit of rcvenue when 
the hedged voluixes are sold. Hcdge ineffectiveness, to the extent iiicuil-ecl, is reported as 
a coriipoiicnt of revenue. 

Financial Policy & Risk Tolerance 
Atmos’ fiiiancial policy is characterized by projected improveinen1 iii the fiiiancial ratios 
over the forecast period. The ratios for 2005 are on the weak side, but consistent with the 
cinrent rating, However, die ratios arc expected to improve as Atiiios grows its equity 
base tlirougli capital projects, while iiislintaixiirig debt at current levels, Atims’ stated 
strategy is to maintain investinelit grade ratings axid iiiiprove its credit rating over time, 
No iiew large acquisitioiis are expected in the near tam. 

! 
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Cash Flow Adequacy 
Cash flow protection nieasures at Atinos are adequate for the rating, but are expected to 
iinpiwe, especially over the near teiin. Improvements are primarily due to the 
iinpleiiientatioti of iiew rate agreanents and the addition of regulated capital projects inlo 
ratebase. Average adjusted FF0 to interest coverage was solid at 3 . 2 ~  for fiscal 2005, and 
is projected to average about 3 . 6 ~  in 2006-201 0. Adjusted FFO to total debt was weak for 
the rating at 14% in 2005, but is expected to iiiiprove to about 16% over the next two 
years. Capital expenditures were approximately $330 inillion lbr the fiscal year eilcled 
Sept 30, 2005. Standard & Poor's expects capital expeilditures for fiscal 2006 at about 
$400 millioii to $41 5 inillion, 70% ofthis capital should be internally fundecl. About 
$224 iiiillioii is for maintenance capital, Atinos forecasts iiieetiiig the shortfall throi.~gli 
coiiipaiiy stock plans aiict potentially, equity 0Reri:ings. These expenditures include 
additional mains, scrvices, nieters, and equipment. Debt maturities are inininla1 with only 
about $G inillion due in 2006 and 2007 combined. 

Capital Structure 
Adjusted total debt to total capital was high for the rating categoiy at 60% at fiscal year- 
end 2005. The adjustiizent includes the capitalization of operating leases. Standard St 
Poor's expects the average total debt to total capital ratio to iiiiprove to about 57% by 
2008, which would be in line with the cui-reiit rating. The change in capital structure 
should be achieved tlirougli level debt amounts and higlier level of equity tlirougli capital 
additions. 
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Press Release Source: Fitch Ratings 

iec ir t 9  +' 
Friday January 13, 'I 1 :49 am ET 

Outlook Stable 

NEW YORIG-(BUSINESS WIRE)--Jan. 13, 2006--Atmos Energy Corp.'s (Atmos) senior unsecured 
debt rating applying to approximately $2.1 7 billion of outstanding notes and debentures is affirmed at 
'BBB+'. In addition: Atmos' short-term debt rating relating to its $600 million commercial paper program 
is affirmed at 'F2'. Afmos' issuer default rating (IDR) has been lowered to 'BBB' from 'B9B.t'. IDRs 
were initially assigned to corporate issuers by Fitch during 2005 and reflect the ability of issuers to 
meet financial commitments on a timely basis, compared with individual security ratings which also 
consider recovery prospects and may be higher or lower than an issuer's IDR. 

The Rating Outlook for Atmos is revised to Stable from Negative. Fitch also withdraws at this time 
the 'BBB+' indicative rating assigned to Atmos' secured debt given the relative immateriality of the 
debf. Only $10 milfion principal amount of private secured debt remains outstanding and no future 

secured debt financings are anticipated. 

The rating actions follow a comprehensive review of Atmos' financial condition and a reassessment of 
its ratings utilizing Fitch's new IDR methodology. The one-notch separation between the 'BBB' IDR and 
€he 'BBB+' senior unsecured debt is typical for low risk, predominantly regulated entities. 

Current ratings recognize the increased debt leverage that Atmos incurred with the TXU Gas purchase 
and Fitch's expectation that leverage-related credit measures will be weak for the rating category over 
the near term. In this regard, the recovery in credit measures is now expected to be slower that 
originally anticipated due to an increase of growth capital expenditures. Debf-to-EBITDA was 4.4 times 
(x) at the end of fiscal 2005 but should improve to the 4 . 0 ~  to 3 . 5 ~  range as pipeline expansion 
projects are completed and regulatory filings are made to capture incremental cash flows. Given 
steadily increasing cash flow from operations and the ongoing issuance of new equity through direct 
purchase and internal stock issue plans, Atmos should be positioned to finance its growth initiatives 
with minimal need to access debt capital rnarkels, 

Atmos' ratings and Rating Outlook are supported by the scale, quality, and geographic and regulatory 
diversity of its operations. Fitch also favorably recognizes Atmns' 20-year track record in acquiring and 
managing regulatory assets. Most notably, Abnos has fully integrated ahead of target the TXLJ Gas 
Company assets it acquired on Oct. 1, 2004 in a transaction that nearly doubled the size of the 
company. The ratings also consider Atrnos efficient operations and effective practices in dealing with 
regulators across its multi-state service territory, In particular, management has been diligent in 
reducing regulatory lag with timely rate filings and in limiting earnings volatility by adopting weather 
normalization provisions and implementing rate design changes. Also, considered in the ratings and of 
moderate concern is !he higher level of business risk associated with its unregulated activifies, For 
fiscal 2005, unregulated opergtions generated 13% of operating income. A material increase in the 
relative size of the unregulated operations could contribute to a negative rating action. 

Atmos is the largest natural-gas-only utility in the US. serving over 3.1 million customers in 12 states 
across the South and Midwest. Lltility operations were built through a series of acquisitions over the 
past 20 years. The $1.905 billion purchase of TXU Gas nearly doubled the size of the company and 
resulted in a rating downgrade reflecting a weakened post-acquisition credit profile and near term 
integration risk. On balance, Fitch considers the TXl l  Gas distribution operations, which primarily serve 
the Dallas-Fort Worth area and its 6,800-mile Texas intrastate pipeline and storage system, as a good 
fit with Atmos' other operations. Atmos Energy Holdings, Inc., through Atmos Energy Marketing, LLC 
and other subsidiaries, provides gas supply management, marketing, and pipeline and storage 



services for a range of customers, including, niunicipals, industrials, power generators, gas utilities, 
and utility affiliates of Atmos. 

Fitch's rating definitions and the terms of use af such ratings are available on the agency's public site, 
wsvw.fitcfirotings.com. Published ratings, criteria and methodologies are available from this site, at all 
times. Fitch's code of conduct, confidentiality, conflicts of interest, affiliate firewall, compliance and 
other relevant policies and procedures are also available from the 'Code of Conduct' section of this 
site. 

Conlcrcl: 
F i t &  Ratings 
Ralph Pellecchia, 212-9087-0586  
Hugh Welton, 212-908-0746  
Ari Kagan, 212-908-0644  
Brian Ber t sch ,  212-908-0549 (Media Relations) 

Source: Fitch Ratings 

http://wsvw.fitcfirotings.com


GIobal Credit Research 
Credit Opinion 

22 MAR 2006 





Dallas, Texas, IJnited States 

Ratings 

Category 
Outlook 

Senior Uiisecurcd 

Key I 

Atnros Energy Corporation 
Net Tiicorue to Average Cotniiion Equity 
Fixed Charge Coverage 
I<etaiacd Cash Flow to Adjusted Debt 
Adjusted Debt to Adjusted Capital [ 11 
Funds fiotn Operations to Fixed Charges 
D ividendshkt Income 

Moody's Ratiag 
Stable 

Baa3 

P- 3 

Phone 
1.21 2.553.1G53 

9/30/2005 9130J2004 913012003 9/30/2002 9130/2001 9130R000 
9.9u/o 8.7% 10.0% 10.3% 11.5% 9.3% 
2S9 2.88 2.86 2.55 2.70 1.89 

10.0%) 15.7% 15.2Yu 10.7% 11.8% 11.3% 
68% 45% 57% 63% 59% 54% 
3.5 4.1 4.2 3.3 4.2 3.5 

73% 77% 77% 82% 79% 100% 

[I] Adjusted capital includes: + deferred taxes - goodwill 

Note: For definitions of Moody's most common ratio terms please see the accompanying 
{Jser-3 Gc Me. 

Opinion 

Credit Challenges 

- Slower de-leveraging likely in the near term than previously expected 

-. Regulatory risk in efforts to mitigate regulatory lag, weather risk, and volume sensitivity 

-. Coinmodity price, counterparty, and liquidity risks related to its energy marketing 
business 



Credit Strengths 

- Stability of cash flow, predominantly generated by regulated assets 

- Record of operating efficiently 

I Conservative management 

Rating Rationale 

Atmos Energy Corporation's ratjngs reflect the company's the low-risk, non-cyclical 
earnings from its gas utility and pipeline operations (about 90% of EBIT and assets) and a 
good record of operating efficiently and integrating acquired assets. Although Atmos's 
results are seasonal and vary with the weather, this risk is allayed by having some form 
of weather mitigation in most of its jurisdictions, whether with weather normalization 
adjustments or rate structures that are based more on recovery of fixed costs than on 
volume. 

The debt incurred in the TXU Gas acquisition (now known as the Mid-Tex division) at the 
beginning of FY05 has resulted in Atmos's leverage being high relative to its peers'. Atmos 
has successfully completed the integration of Mid-Tex's operations and realized cost 
savings in line with its original plan. However, it now expects that' debt reduction will take 
longer than expected while it applies its free cash flow toward pipeline growth projects 
rather than debt reduction. The company intends to meet its book leverage target of 50% 
- 55% over the next 3 to 5 years, I t  intends not to make a significant leveraged 
acquisition until it reaches that target. 

Regulatory lag is a persistent issue that Atmos needs to continually address. The company 
also suffered damage by hurricane Katrina, though future impacts appear manageable, 
Atmos Energy Marketing (AEM), the marketing subsidiary, is the riskiest element of the 
company. AEM is exposed to commodity price, counterparty, and other risks, and it is 
difficult to predict its financial results with accuracy, It also places a demand an working 
capital, which bas increased recently because of higher gas prices. 

Rating Outlook 

The stable outlook for Atmos reflects the expectation that its debt will not likely be 
reduced in the near term because o f  its increased capital budget. Credit metrics 
incorporated into its ratings include retained cash flow-to-debt at around 3 0% and 
leverage in the high 60% range, adjusted for leases and goodwill, 

What Could Change the Rating - UP 

Atmos intends to de-leverage over the next: 3-5 years. Moody's could consider a positive 
outlook when the company's modest credit metrics begin to improve from executing on its 
pipeline projects, obtaining rate recovery and 'margin stabilization (most importantly in 
Texas), and containing margin loss from the hurricane at  around budgeted levels. Credit 
metrics that would cause us to consider an upgrade include retained cash flow-to-debt in 
the low teens, adjusted leverage trending toward the l0W-6O0/o range, and ROE on a GAAP 
basis above 9%. Any positive rating action would be conditioned on our comfort with the 
potential risks posed by AEM, including its liquidity resources particularly in this time of 



volatile gas prices. The uncorrimitted nature of  AEM’s large working capital facility is a 
rating restraint . 
What Could Change the Rating - DOWN 

Unlikely, given the low business risk of A~MOS’S asset base and its stated commitment t o  
remain investment grade, 
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patio n a le 
The ralhgS on natural gas distributor Atrnos Energy Corp. reflect the company's strong business profile of 
'4' (business profiles are categon'zed from 'I' (excellent) to ' IO' (vulnerable)), its currant market position as 
the Jargmt natural gas local distribution company in , and its reasonably stable revenues and 
customer base from its gas distributlan operations a raphic and regulatory diversity. These factors 
are offset by integration challenges associated with its TXU Gas acquisition, weak credit measures, and 
exposure to weatherarelafed risk. Dallas, Texas-based Atmos has about $2-4 billion of debt. 

The acquisition of TXU Gas in late 2004 effectively doubled Atrnos' size, making it the largest local gas 
ny (LDC) in the U.S. After the acquisition, Atmos increased the number of customers 
s to 3 2 million. Standard & Poor's continues fo be concerned about the integration 
Ahnos after the acquisition and wlll monitor the company's operational performance as It 

transitions to a much larger L.DC. 

These challenges include managing new business segments such as TXU Gas' pipeline assets, improving 
TXU Gas' historically subpar regulatory relationships, and Integrating TXU Gas' operations with Atmos' 
operafions. With the acquisition of TXU Gas, about 60% of Atmos' customer base is not covered by 
weathernormalization clauses or weather insurance. ffowever, management achieved considerable cost 
savings through overhead reduction in 2005, In addition, Standard & Poor's is concernd with the business 
risk associated with Atmos' nonregulated marketing company, Atmos Energy Marketing (AEM). 

However, by acquiring TXU Gas, Atmos increased its operating income from regulated operaklons to about 
81% from 75% of total operating income. The company derives some modest benefit from the geographic 
and regulatory diversity of its operations, which are spread over 12 states, mitigating zdverse conditions 
reIafing to regulatory or economic circumstances, Atrnos has worked toward easing the eRecls of weather 
and protecting utility margins by adding weather-normalization adjustments to several rate filings and 
hopes to achievc weather normalization in TXU Gas' operating area over time. 

Atmos' financial strength will depend in part on management4 ability to continue to realize cost savings 
and improve TXU Gas' profitability over the next several years. In me near term, however, credit measures 
are weaker fallowing the acquisllion. The debt financing constrains cash measures, with funds from 
operations (FFO) to average total debt af 15% and FFO interest coverage at 3 . 4 ~  for the 12 months ended 
March 31,2006. Furthermore, the company's adjustecI debt leverage was 60%. 

Short-term credit factors 
The short-term rating on Atmos is 'A-2'. For the 12 months ended March 31, 2006, Amos generated funds 
from operations of about $371 million. Atmos working capital needs can vary signifimntly due to changes 
in the price of natural gas charged by suppliers and the increased gas supplies required to meet 
customers' needs during periods of cold weather. Almos has reacted to the recent increase in nahiral gas 
prices by increasing the sire of its credit facilities. 

AS of March 31 , 2006, Attnos had about $48 million of cash on hand and three committed credit facilities 
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totaling $918 million. The $91.8 inillion amounf consists of a $600 miifion facility that backstops Atmos' 
commercial paper program and matures in October 2005, a $300 million committed facility that matures 
November 2006, and an $18 million committed facility that expires on March 31,2007. As of March 31, 
2006, tbete was $262.3 million outstanding under Atmo.5' commercial paperyogram, leaving $655.7 
million of availability under the three facilities. The financiaf covenants in the revolving wedit facilities 
require Atmns to maintain a ratio of total debt to iotal capitali%3tion of no greater than 70%. As of March 
31,2006, Atmos' Lotaf debt to total capitalization ratio was 62%. 

In addition, nonregulated marketing company, AEM, has a $580 million uncommitted demand working- 
capital credit facility that expires March 31 I 2007. AEM is the borrower under this credit facility and Atmos 
Energy Holdings, Atmos' nonutility subsidiary, is the sole guarantor of the facility. As of March 31,2006, no 
borrowings were outstanding under this facility, but Atrnos' LOCs and various financial covenmts rediiced 
the amount available to about $174.2 million. Atmos also has an unsecured short-term uncommitted bank 
credit line for $25 million and LOCs reduced the amount available by $4.5 million. 

AEM is required by the financial covenants in its uncommitted demand working capital facility to maintain a 
maximum raijo of total liabilities to tangible net worth of 5x, along with minimum levels of nef working 
capital ranging from $20 miilion to $120 mlllion. As of March 31,2006, AEM's rafio of total liabilitles fo 
tangible networth was  1,21x, In additiorr, AEM's credit agreement contains a cross-defauit provision 
whereby AEM would be in default if it defaults on other deb:, as defined by at feast $250,000 in aggregate. 
In addition, this agreement contains a provision that would limit fhe amount of credit available I Aimos 
were downgraded below 'BBB. 

Atmos had about $400 million in capital expenditures for the 12 months ended March 31,2006. Standard 
& Poor's expects capilal expenditures for fiscal 2006 to be about $400 million to $415 million, and 70% of 
this should be internally funded. About $224 million is for maintenance capital. Atmos forecasts meeting 
the shodfall through company stock plans and, potentially, equity offerings. These expendltures include 
additional mains, services, meters: and equipment. Debt maturities art? minirnal with only about $6 million 
due in 2006 and 2007 combined. 

puelask 
The outlook on Amos is stable. FFO to debt, FFO interest coverage, and debt to capital are  in line with the 
current rating. Standard & Poor's cotdd mise the rating over time if Atmos improves its financial condifion. 
Conversely, the ratings could be lowered if expected free cash flow from the combined company is 
insufficient to significanfly reduce leverage or management experiences significant operafional difficulties 
that cause credit measures to deteriorate. 

Analytic services provided by Standard & Poor's Ratings Services (Ratings SeMces) are Ule resuli ofsaparate activities 
designed to preserve the independence and objectivity of ralings ophions The credit rating5 and observations contained herein 
ace solely statements of opinion and not statements of fact of recommendations to purchase, hold, or sell any securiues or make 
any other invmtrnenl decisions, Accordir@ly, any user of h e  informallcKl contained herein should not rely on any credit rating M 
olher 0pin.m contained herein in making any invesfmeni decision. Ralings are based on Information received by Ratings 
Services. Other divisions of Standard & Poor's may have informalion Wdt is not avalable to Ratings Services. Standard i?i Poor's 
has eslablished pokies and proceuures to maintaln the wnfidentialily of nm-public informalion rewived during the raungs 
pracess. 

Ratings Services receives rampensation for its ratings. Such compensation is normally paid either by Ihe issuers of such 
securities of Uiird padies patlicipafing in marketing the securities. While Standard 8 Poor's reserves Ihe right to disseminate the 
rating, it receives IID payment for doing so, except for stfbsaiptibns to its publications Addillonel informalion about OUf ratings 
fees is available at WY skmdardandpmrs conkrsratingsfees. 

Copyryhl Q 1994-2006 Standard & Poor's. a tllv,sion ol Tbe V,3Graw.HiII Cornganres. 
All T(lghk Reserved. PflvilCj h'OfiCC 
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opinion 

Atmos Energy corporation (AEC) i s  a u t i l i t y  parent company w i f h  
d i v i  si ons engaged i n  regulated gas distribution and transtnissi on 
( U t i  1 i t y )  . AEC has an intermediate hold1 ng company. Atmos Energy 
Holdings, Inc. (AEH), which holds non-utilit subsidiaries including 

maintains separate l i q u i d i t y  f a c i l i t i ~ s  for AEC, AEH, and AEM in 
order t o  avoid coinmingl7ng the financing a c t i v i t i e s  of the u t i l i t y  
and non-utility businesses and t o  comply w i t h  regulatory 
res t r i  ctions . 
The company has acceptable 1 i q u i  d i  t y  t o  cover i ts  operating 
requi rements and t o  i!ieet unexpected payments. AEC' s Prinie-3 
commercial paper rating ref lects  the stable financial prof i le  o f  i t s  
substantial 1 y regul ated assets .  The company has the potenti a1 t o  
generate f ree  cash flaw, though that- i s , n o t  ex ected i n  the near 
term. AEC has a high-quality credi t  facyl i ty  t R a t  should be 
suffi cien-t: t o  meet the foreseeable needs of .  i t s  U t i  1 i t y  , However, 
Moody's considers the lack of coiiiinitted f a c i l i t i e s  f o r  AEM as a 
weakness i n  i t s  alternate l i q u i d - i t y  and a rating res t ra in t  f o r  A ~ C .  
Seasonality and gas sup l y  costs  add an element of unpredictability 
To A t m O S ' S  internal cas sources and working ca i t a?  needs. 
BOrrOWingS typically peak a t  about january a t  t e peak of the 

Atmos Energy Marketing, Lr;C (AEM) , a gas mar Y te t i  ng subsi  d i  ary. , A t m O S  

f: R 
ing season. Peak comtnercial paper borrowing dur ing  the l a s t  
ve nionths ending septeniber 30, 2006 was $479 mi1lion, which was 
i n  AEC'S coaiinercial paper program o f  $ m i  11 ion. The average 

comtnercial paper borrowing for  the same ti period was $206 MM. The 
$600 million cotnmercjal paper program i s  backed Isy a $600 mill-ion 
5-year f a c i l i t y  terminating in December 2011, T h i s  5-year f a c i l i t y  
rep1 aces the $600 mi 13 ion 3-year comini t ted credi t faci 1 i t y  entered 
-into i n  October 2005. AEC also renewed i t s  $300 million 364-day 
f a c i l i t y ,  which w i l l  terininate i n  Noveniber 2008. AEC w i l l  only 
u t i l i z e  the 364-day f a c i l i t y + i f ,  The capacity on the 5--year f a c i l i t y  
i s  reached. Both renewed f a c i l i t i e s  have substant-tally similar terns 
t o  the respective prior f a c i l i t i e s  exqe t for' the ivaturjty date. 
The terms of the f a c i l i r i e s  provide h i g  r: -quality 11 u i d i t y  
insurance, including no requirement t o  represent an! w?rrant on the 
MAC c'l a w e  af te r  cl os! ng , The sol e financial covenant is maxinrririi 
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'leverage o f  70%. AEC i s  well .in compliance w i t h  thar calculation i n  
the low 60% range a s  of f iscal  year-end September 2006, AEc also has 
a cotnmitted $1.8 million 364-day revolving credi t  f a c i l i t y  w i t h  a 
local bank tha t  i s  used for  general corporate purposes. Moody's does 
not consider AEC'S $25 nrillion unconltnitted l i n e  t o  be a re l iable  
source o f  l i q u i d i t y .  
AEM re l ies  on an uncommitted $580 inillion demand working capital 
faci 1 i ty thar i s uncondi t i  onall y guaranteed by AEH. Moody's ascri bes 
no " l iquidi ty  insurance" value t o  th i s  l ine,  as any draw on i t  i s  
payable on deinand by the i s s u i n g  bank. Liqujdity support for AEM 
froni AEC is  l imi t ed  by regulators t o  $100 million from the 
i nter-company uncommitted dernand faci 1 i t y  between AEC and AEH . 
Regulators recently approved an increase i n  the total  amount of the 
f a c i l i t y  between AEC and AEH t o  $200 million. 
AEC's next long-term debt tiiaturity i s  on October 1 5 ,  2007, when $300 
ini 11 i on of sen1 or  notes conie due. other maturing debt ob1 i gations 
coming due over the next 3 fiscal  years include @.MM, $2 MM and 
$401 MM i n  2008, 2009, and 2010, respectively. Additionally, capital  
expendirures f o r  f i sca l  2007 are projected t o  be approxitnately 8434 
mi 11 ion. 
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information , o r  (b) *any d i  rect ,  i n d i  rect , spec1 a1 , consequent< a1 
compensatory o r  i n c i  dental damages whatsoever (i ncl udi  ng w i  thout 
liinitation, l o s t  prof i ts) ,  even i f  MOODY'S i s  advised I n  advance o f  the 
possi b i  1 i t y  o f  such dat!iages , r e su l t i ng  f rotn the u5e. o f  or  i nabi 1 i t y  t o  
use, any such i nformati on. The  credit  rat1 ngs and f 1 nancial reporting 
analysis observations , if any, consri t u t i n g  part o f  the infornlari on 
contained herein are,  and MUST be construed solely a s ,  statements o f  
opinion and not statements of fac t  or recottitnendatiotis t o  purchase, s e l l  or 
hold any securit ies.  NO WARRANTY, EXPRESS OR IMPL.IED, AS TO THE ACCURACY, 

erson ent'ity for  (a) any loss  or datnage i n  whole or  i n  part  

interpretation , cornniuni cation , pub1 i cati  on or  del i very of any  suc K 

T I M E L I N E S S  , COMPLETENESS , MERCHANTABILT'TY OR FITNESS FOR ANY PARTIClJI-AR 
PURPOSE OF ANY SUCH RATING OR OTHER O P I N I O N  OR INFORMATTON I S  G W E N  OR 
MADE BY MOODY'S I N  ANY FORM OR MANNER WkIATSOEVER. Each ra t ing  01- oth$r 
opinion niusr be weighed solely as one factor i n  any i nvestnient decision 

Page 2 



MoodysAtnios Energy Corporation LRA Feb 12 2007.. t x t  
tirade by o r  on behalf af any user of the inforination contalped herein,  and 
each such user must accordingly itiake i ts  own study and evaluation o f  each 
secur i ty  and of each issuer and guaranTor o f ,  and each provider o f  c red i t  
SLI port  f o r ,  each secur i ty  t h a t  i t  may consider purchasing, holding or 
se Y l ing .  

MOODY '5 hereby d i  scl oses t ha t  niost i ssuers o f  debt securi  ti e: (i ncl u d i  ng 
corporate and muni  ci pal bonds, debentures, notes and cominerci a1 paper) and 
preferred stock rated by MOODY'S have, p r ior  t o  ass ignt~ent  of any ra t ing ,  
agreed t o  pay t o  MOODY'S f o r  appraisal  and rat ing services  rendered by it 
fees  ranging froni $1, SO0 t o  appl;.oxirna:ely $2,400,000, Moody's Corporation 
CMCO) and i t s  who1 1 y-owned credit ray1 ng agency subs i  d i  ary I Moody' s 
Investors Servi ce (MIS) , a1 so m i  ntai  n pol 7 ci es and procedures t o  address 
the independence of  MIS's rat ings and rating processes. Inforiaation 
regarding cer ta in  a f f i l i a t i o n s  that  ma exist between d i rec tors  of MCO and 

a l so  publicly reported t o  the SEC an ownership ?merest  -in MCO o f  more 
than S%, i s  posted annually on Moody's websitc a t  www.moodys.com under the 
heading "shareho7der Relations -. Corporate Governance - D i  rector  and 
sharehol der A f f i  1 i a t i  on Pol  i cy. " 

rated e n t i t i e s ,  and between e n t i t i e s  w x o hold rat ings from MXS and have 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 211 

Witness: Don Murry 

Data Request: 
Please provide a list of the publications of Donald Murray. 

Response: 
Dr. Murry does not maintain a complete file of all presentations, reports and non- 
refereed publications. Please see the attached representative list of Dr. Murry’s 
Academic and Professional Publications. 



DONALD A. MURRY, Ph.D. 
A LIST OF ACADEMIC AND PROFESSIONAL PUBLICATIONS 

“An Empirical Analysis of Market Power in the U. S. Natural Gas Market,” The Energy Jou~nal, With 
Zhen Zhu, Ph.D. (forthcoming) 

“An Empirical Analysis of Market Power in the U. S. Natural Gas Market,” 24’ USAEE/IAEE North 
American Conference, July, 2004, with Zhen Zhu. 

“EnronOnline and Informational Efficiency in the U. S. Natural Gas Market,” The Energy Journal, Vol. 
25, No. 2. with Zhen Zhu. 

“The Potential Impact of The ‘Standardized Market Design’ on Oklahoma’s Electric Power 
Infrastructure.” State Policy & Economic Development in Oklahoma: 2003,2003, pp 81 -87. 

“EnronOnline and Efficiency In the U. S. Natural Gas Market.” Presented at the Meeting of the 
International Association of Energy Economists, October 74,2002. With Zhen Zhu, PhD. 

“Cascading Caution: Califor-nia Crisis Delays Deregulation. ” Public Utilities Fortnifbtlv, September 1 , 
2001 .With Jeremy D. Oller, J.D. 

“Electric Energy Deregulation Experiences and Some Lessons for Oklahoma.” State Policv & Economic 
Development: 2001, Oklahoma city, pp. 81-94, for Oklahoma 21St Century, Inc. Presented to Economics 
Roundtable, Rose State College, November 7,200 1. 

“The Economic Impact of Open Access and IJnbundling in The Gas Distribution Sector.” A Presentation 
- to the Oklahoma Gas Association Annual Conference, September 30, 1997. 

“A Definition of The Gross Domestic Product-Electrification Interrelationship.” The Journal of Enerw 
and Development. Vol. 19. No.2 1996 by the International Research Center for Energy and Economic 
Development. With Gehaung David Nan, Ph.D. 

“Gas and Electric Deregulation and Economic Development Effects in Oklahoma.” State Policv & 
Economic Development in Oklahoma. Pages 61 -69. 1996. 

”Emerging Issues in Public Service Property Taxation in Oklahoma.” Oklahoma 2000, Inc., with 
Alexander Holmes, Kent Olson and Larkin Warner. 1995. 

“Market Forces, LDC Deregulation and The EfficiencyBquity Tradeoff.” Presented: The Oklahoma 
Corporation Commission Symposium on Restnicturing the Oklahoma Energy Utility Industry, Oklahoma 
City, OK, October 17, 1995. 

“Rural Electric Power Requirements Forecasts: Detecting and Correcting for Weaknesses and Bias.” 
Management Ouarterlv. With Gehuang David Nan, Ph.D. and Bryan Harrington. Fall 1993. 

“Utility Allowed Returns and Market Extremes.” Public Utilities Fortnightly, March 1, 1993. With 
Gehuang David Nan and Bryan M. Harrington. 

“The Clean Air Act: Emissions Trading and Regulated Markets.” The Economics Committee, Edison 
Electric Institute, Chicago, E., June 4, 1992. 
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"Energy Demand with the Flexible Double-Logarithmic Functional Form." The Enerw Journal, 1992, 
Vol. 13 No. 4, pp. 149-1 59. With Gehuang David Nan. 
!'The Energy Consumption and Employment Relationship: A Clarification." The Journal of Enerw and 
Development 1992, Vol. 16No. 1, pp. 121-131. WithGehuang DavidNan. 

"An R&D Policy for Regulated Natural Gas and Electric Utilities," Public Utilities Fortnightlv, Vol. 127 
No. 4 Feb 15, 1991. With Barnet Groten and Jack Chambless. 

"A Strategy for Negotiating End-Use Gas Contracts," Engineering & Operations Workshop, American 
Public Power Association, Orlando, Florida, Feb. 27, 1991. 

"Energy Demand in the Northeastern US.," in EnergV Development in the 1990's: Challenges Facing 
GlobaVPacific Markets, ed. by F. Fesharaki and J. P. Dorian, Honolulu, HI, 1991, (With Gehuang David 
Nan). 

"Energy Demand and Electricity Sales Surtaxes: California Case, Western Economics Association, 
Seattle, WAY 199 1. (With Gehuang David Nan). 

"The Market for Oil and Gas Assets Defined in Survey," The Oil and Gas Journal, Nov. 18, 1991, pp. 62- 
66. (With D. L,ynn Taggart). 

"Energy Demand: A Utility Approach with Alternative Functional Forms," North American Conference, 
International Association of Energy Economists, Chicago, IL, Nov. 1991. In Enerw Disruptions: 
Lessons, OpDortunities and Prospects, (With Gehuang David Nan). 

"A Method for Forecasting Electric Load Curves." NREXA Accounting and Finance Conference, 
Orlando, Florida, August 28, 1989. 

"DO Natural Gas Sales Enhance Market Efficiency," The Institute for the Study of Regulation, 1985, 
(Proceedings). 

"Regulatory Impediments to Expanding End-Use Natural Gas Markets," Issues Involving Natural Gas 
Law Conference, Oklahoma City University, 1985. 

"End-Use Natural Gas Markets." Gas Distributors Information Service Roundtable Symposium on Risks 
and Opportunities Facing Distribution Companies Under Order No. 436, Washington, DC, December 13, 
1985. 

"Economic and Financial Analysis." 1983 Kansas REC Accountants Meeting, Wichita, KS, October 13, 
1983. 

"Analyzing the Impact of Ratemaking Policies in a Changing Market for Electricity," Joint Meeting of the 
Canadian Electrical Rate and Load Studies Section and The American Public Power Section Rate and 
Load Research Committee, Calgary, Alberta, Canada, 198 1. 

"An Econoinic Model of the Intrastate Natural Gas Market in Oklahoma," (Coauthor) AIJBER Energy 
Workshop, 1978, Proceedings. Published in Regional Supplv and Demand of Coal and Petroleum for 
Enerw Production, 1979. 

"Consumer Perceptions and Acceptance of Nontraditional Electric Rates," Western Economic 
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Association, 1979, (Coauthor). 

"A Benefit - Cost Analysis of the Impact Upon an Existing Utility of a Solar Electric Experimental Plant," 
International Solar Energy Society Conference, May 1979, Proceedings. 

"Some Perspectives for Weather Information Use in Changing Utility Forecasting Environment," Impact 
of Climate: Economic Modeling Workshop, 1979. 

"An Analysis of the Redistributive Effects of Alternative Lifeline Rate Structures,'' Southern Economic 
Association, 1978. 

"Migration Into Oklahoma: Who is Coming and What Does It Mean?" (Coauthor) Review of Regional 
Economics and Business, October, 1977, pp. 3-9. 

"Rate of Return Regulation under Demand Uncertainty: Comment," Missouri Valley Economic 
Association, 1976. (Proceedings). 

"The Impact of Solar Central Electric Technology on the Regulated TJtility," UMR-MEC Conference on 
Energy, University of Missouri at Rolla, October, 1976. (Proceedings). 

"The Pragmatic Difficulties of Applying Marginal Cost Principles in Regulation: The Case of LNG and 
SNG," in Proceedings of the Smuosiun on,Rate Design Problems of Regulated Industries, University of 
Missouri Press, 1975, pp. 147-156. 

The Rate Base as a Factor in Electric Utility Rate Making: A Comment," The Southwestern Economic 
Association, 1974. 

"Practical Economics of Public Utility Regulation: An Application to Pipelines," at the Conference on 
Current Issues in Public Utility Management and Regulation, 1971, published in Milton Russell, ed., 
- Perspectives in Public Regulation, Southern Illinois University Press, 1973. 

"A Technique for Evaluating Residential Gas Demand Using Census Data." The Regulatory Information 
Systems Conference, 1973. (Proceedings). 

"The Effects of the 'Energy Crisis' Upon R.egulation and Some Alternatives," The Mid-Continent 
Research & Development Council, 1972. (Proceedings). 

"Allocating Natural Gas To Environmentally Valuable End-Users," at the Conference on Social Sciences 
Research and the Environment, 1972. (Proceedings). 

"The Investor Capitalization Theory of the Cost of Equity Capital: A Comment," (Coauthor) Land 
Economics, May, 1972. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 212 

Witness: Don Murry 

Data Request: 
With respect to page 9, lines 14-21, please provide a copy of the current Blue Chip 
Financial Forecasts. 

Response: 
Please reference AG DR1-212 ATT1 attached to this response. 



INANCIAL FORECASTS li F E B E Y r 2 G 1  

Interest Rates 
Federal Funds Rate 
Prime Rate 
LIBOR, 3-mo. 
Commercial Paper, I-mo. 
Treasury bill, 3-m0. 
Treasury bill, 6-mo. 
Treasury bill, I yr. 
Treasury note, 2 yr. 
Treasury note, 5 yr. 
Treasury note, 10 yr. 
Treasury note, 30 yr. 
Corporate Aaa bond 
Corporate Baa bond 
State &Local bonds 
Home mortgage rate 

Kev Assuniptions 
Major Currency Index 
Real GDP 
GDP Price Index 
Consumer Price Index 

Consensus Forecasts Of 1J.S. Interest Rates And Key Assumptions' 

-- Jan.19 Jan.12 
5.24 5.23 
8.25 8.25 
5.36 5.36 
5.20 5.24 
5.12 5.09 
5.16 5.14 
5.08 5.03 
4.90 4.82 
4.76 4.10 
4.77 4.70 
4.86 4.79 
5.41 5.34 
6.35 6.29 
4.25 4.21 
6.23 6.21 

IQ 2Q 
- 2005 201)5 
81.3 83.5 
3.4 3.3 
3.5 2.4 
2.3 3A3 

._.-......---.---- History.. __..___ - ------ .-.------..--- 
Week Ending----- ----Average For Month-- 

Jan.5 Deo.29 Dee. Nov, Oct. 
5.22 5.24 5.24 5.25 5.25 
8.25 8.25 8.25 8.25 8.25 
5.36 5.36 5.36 5.37 5.37 
5.23 5.25 5.23 5.21 5.20 
5.05 5.00 4.97 5.07 5.05 
5.09 5.10 5.07' 5.15 5.12 
4.98 4.99 4.94 5.01 5.01 
4.76 4.78 4.67 4.74 4.80 
4,65 4.65 4.53 4.58 4.69 
4.66 4.67 4.56 4.60 4.13 
4.76 4.78 4.68 4.69 4.85 
5.31 5.43 5.32 5.33 5.51 
6.27 6.32 6.22 6.20 6.42 
4.15 4.17 4.11 4.14 4.30 
6.18 6.18 6.14 6.24 6.36 

3Q 4Q 1Q 2Q 3Q 
~ ~ ~ ~ 2 0 0 6  
84.7 85.8 84.9 82.2 81.7 
4.2 1.8 5.6 2.6 2.0 
3.3 3.3 3.3 3.3 1.9 
5.5 3.3 2.2 4.9 3.0 

.___------- History _l__..___l____-_-_.. ..-.--_.---. 

.__--I-_- 

Latest Q 
4 0  2006 

5.25 
8.25 
5.37 
5.21 
5.03 
5 s  1 
4.99 
4.14 
4.60 
4.63 
4.74 
5.39 
6.28 
4.18 
6.25 

.-..*.-- 
4Q* - 2006 
81.6 
2.9 
I. 4 
-2.1 

'Individunl panel members' forecasts are on pages 4 through 9. Historical data for interest mtcs cxcepl LIBOR is from Federal Rcsmve Release (FRSR) H.15. LIBOR quoleS 
available fiom The Null Streef JournaL Dofinitions report& here are same as those in FRSR HJS. Trceswy yields arc rcportcd on a consInnt maturity basis. Historical data for the 
US.  Federal ResorveBoard's Major Cmmcy Index is from FRSR H.10 and (3.5. Historical data for Re21 GDP and GDP Chained Price Index arc from the Burcau of Economic 
Analysis (BEA). Consumer Price Index (CPl) history is from ihe Dcpartritent of tebor's Bureau of Labor Statistics (BLS). *Figuresfor 4Q 2006 Real GDP and GbP Chained 
Price Indev are consensus forecasts based on IY specialquesih asked ofrhe panel members this month. Actual datn win be released January 31'1. Q4 2006 data for Ihe Con- 
sumer Price Indev and Il,c Fed% Major Currency Index are acluals. 

U.S. Treasury Yield Curve 
Weak ended January 19,2007 and Year Ago vs. 

IQ 2007 and 29 2008 Consensus forecasIs 
6.00 

-YearAgo 
5.75 -X-Week ended 1/19/07 

-+--Consonsus 2Q 2008 5.50 

5.25 525 

5 00 

4.75 

4 50 

0.25 4 2 5  

a I :;: 
4.50 

4.00 
3.75 3.75 

. f  ~ ; : ; : t"" 
3mo Emo lyr 2yr 5yr 1Oyr 30yr 

MelurlIies 

Corporate Bond Spreads 
As of week ended January 19,2007 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General initial Data Request Dated February 20,2007 
DR Item 213 

Witness: Don Murry 

Data Request: 
With respect to page 13, lines 1-22, please indicate what gas distribution 
companies covered by Value Line were excluded from the group comparable to 
Atmos, and the reason they were excluded. 

Response: 
Dr. Murry excluded Cascade Natural Gas, KeySpan Energy, and People’s Energy 
because they have mergers or acquisitions in the works. The witness removed 
SEMCO Energy because it does not pay a dividend. Neither Southern Union nor 
UGI are primary gas distributors. The market capitalization of Laclede Group and 
South Jersey industries are less than $1 billion. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 214 

Witness: Don Murry 

Data Request: 
With respect to page 14, lines 4-9, and Schedule DAM-5, please provide (a) an 
electronic version of all work papers used in developing the capital structure, (b) 
the company’s actual capital structure as of the end of the test year, (c) a list of all 
assumptions and adjustments made to the actual capital structure in arriving at the 
recommended capital structure. For the electronic version (Microsoft Excel), 
please keep all data and equations intact. 

Response: 

(a) An electronic file containing the capital structure calculation is included on the 
attached CD, under the file name Case 2006-00464 AG DR1-214(a) ATT.xls. See a list 
of assumptions underlying these capital stiucture projections in part (c) below. 

(b) The company’s actual capital stiucture at the end of the test year is not yet known, 
since the test year will end on March 3 1 , 2007. The latest lulown capital structure is 
provided in response to AG DR1-7, and the projected capital sti-ucture for the end of the 
test year is included in part (a) above, as well as in REVISED schedule FRlO(9)h 11. 

(c) The following is a list of assumptions underlying the workpapers submitted in 
response to (a) above: 

1. 

2. 

3. 

4. 

5.  

6. 

The annual dividend rate is increased $.02 per year, which matches the actual 
annual increase over the past six years. 
Equity (Retained Earnings) is increased (decreased) by the amount of monthly 
budgeted net income (loss), adjusted for the interest expense reduction caused by 
the December 2006 equity offering. 
Accumulated Other Comprehensive Income was set at approximately the actual 
November 2006 level, and held at that level for all projected months. 
Equity (Common Stock and Paid-in-Capital) is increased by equal monthly 
amounts in fiscal 2007 and 2008, based on budgeted annualized issuances of $40 
inillion in 2007 and $4 1.2 million in 2008. 
Equity is increased $191,864,188 in December 2006 for the equity offering that 
occurred on December 13,2006. 
Long-Teiin Debt outstanding is projected by month according to maturity and 
paynent schedules associated with the note agreements. The $300 million 
IJnsecured Notes that come due in October 2007 are assumed to be immediately 
refinanced as long-term debt. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR Item 214 

Witness: Don Murry 

Data Request: 
With respect to page 14, lines 4-9, and Schedule DAM-5, please provide (a) an 
electronic version of all work papers used in developing the capital structure, (b) 
the company’s actual capital structure as of the end of the test year, (c) a list of all 
assumptions and adjustments made to the actual capital structure in arriving at the 
recommended capital structure. For the electronic version (Microsoft Excel), 
please keep all data and equations intact. 

Response: 

(a) An electronic file containing the capital structure calculation is included on the 
attached CD, under the file name Case 2006-00464 AG DR1-214(a) ATT.xls. See a list 
of assumptions underlying these capital structure projections in part (c) below. 

(b) The coinpany’s actual capital structure at the end of the test year is not yet known, 
since the test year will end on March 3 1 , 2007. The latest known capital structure is 
provided in response to AG DR1-7, and the projected capital structure for the end of the 
test year is included in part (a) above, as well as in REVISED schedule FR 1 O(9)h 1 1. 

(c) The following is a list of assumptions underlying the workpapers submitted in 
response to (a) above: 

1. 

2. 

3. 

4. 

5 .  

6. 

The annual dividend rate is increased $.02 per year, which matches the actual 
annual increase over the past six years. 
Equity (Retained Earnings) is increased (decreased) by the amount of monthly 
budgeted net income (loss), adjusted for the interest expense reduction caused by 
the Deceniber 2006 equity offering. 
Accuiiiulated Other Coinpreheiisive Income was set at approximately the actual 
November 2006 level, and held at that level for all projected months. 
Equity (Common Stock and Paid-in-Capital) is increased by equal monthly 
amounts in fiscal 2007 and 2008, based on budgeted annualized issuances of $40 
million in 2007 and $41.2 million in 2008. 
Equity is increased $19 1,864,188 in December 2006 for the equity offering that 
occuil-ed on December 13,2006. 
Long-Term Debt outstanding is projected by month according to inatuiity and 
payment schedules associated with the note agreements. The $300 million 
LJnsecured Notes that come due in October 2007 are assumed to be immediately 
refinanced as long-teim debt. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR Item 215 

Witness: Don Murry 

Data Request: 
With respect to page Its, lines 21-25, please provide (a) the Company’s quarterly 
capitalization amounts and ratios, both including and excluding short-term debt, for 
the past three years. Please provide the data in both paper and electronic 
(Microsoft Excel) formats. For the electronic version, please keep all data and 
equations intact. 

Response: 

Please see the response to DR Item 235 of the Attorney General’s Initial Data 
Request. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 216 

Witness: Don Murry 

Data Request: 
With respect to Schedule DAM-5, does the Company maintain a separate capital 
strticture for its seven different regulated gas divisions? If so, please provide 
quarterly capitalization amounts and ratios, including and excluding short-term 
debt, for each division over the 2004-2006 period. 

Response: 

The company does not maintain a separate capital structure for its seven different 
regulated gas divisions. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR ltem 217 

Witness: Don Murry 

Data Request: 
With respect to Schedule DAM-5, please provide the Company’s use of short-term 
debt on a monthly basis for (a) the past year and (b) as projected for the future test 
year. Please specify the amounts outstanding and the interest rate charged. 
Please provide the data in both paper and electronic (Microsoft Excel) formats. For 
the electronic version, please keep all data and equations intact. 

Response: 

Please see the response to DR ltem 239 of the Attorney General’s Initial Data 
Request. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 218 

Witness: Don Murry 

Data Request: 
With respect to page 15, lines 21-25, please provide the Company’s current cost of 
short-term debt and the methodology used to compute that rate. Please provide 
copies of all relevant documents indicating the methodology. 

Response: 

Please see response to DR Item 240 of the Attorney General’s Initial Data 
Request. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR Item 219 

Witness: Don Murry 

Data Request: 
With respect to page 16, lines 17-23, please provide (a) an electronic copy of 
Schedule DAM-8, (b) all calculations involved in the determining the “Less 
Unamortized Debt Discount” and “Annualized Amortization of Debt Exp. & Debt 
Discount” (c) the issuance date for each issue, as well as methodology used to 
estimate the coupon rate for all projected financings, and (d) copies of the relevant 
work papers used in developing the long-term debt cost rate. Please provide the 
data in both paper and electronic (Microsoft Excel) formats. For the electronic 
version, please keep all data and equations intact. 

Response: 

Please see the response to DR Item 241 of the Attorney General’s Initial Data 
Request. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR Item 220 

Witness: Don Murry 

Data Request: 
With respect to page 25, lines 17-25, please provide copies of all studies that 
provide empirical evidence that the DCF provides “no cushion so that the realized 
return will be sufficient to attract and maintain capital.” 

Response: 
By estimating the expected value at a point in time of future returns, the DCF 
measures the marginal cost of that investment. If an allowed return on investment 
is set at this level, by definition, a marginal investor will foresee no margin for 
market exigencies or other unpredicted events. Dr. Murry does not have a file of 
empirical studies that may have demonstrated this point. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR Item 221 

Witness: Don Murry 

Data Request: 
With respect to page 26, lines 13-20, please provide copies of all regulatory 
decisions in which any and all regulatory commission(s) has or have explicitly 
stated that it is applying adjustments ‘‘to compensate for the marginal cost nature 
of the DCF.” 

Response: 
In his Direct Testimony at page 24, line 17 through page 28, line 22, Dr. Murry 
noted that, when setting allowed returns, many times in the past both federal and 
state regulatory bodies have applied specific adjustments for “flotation costs,” 
“market pressure’’ and the differential in the market value and book value of 
common stock to DCF calculations. He has not maintained a file of these specific 
adjustments. As an example of a regulatory decision that discusses such 
adjustments please see the decision of In RE: Indiana Michigan Power Company, 
11 6 PUR 4th 1, 17), attached hereto and labeled AG DRI-221 ATT. 



All four non-company witnesses used the standard DCF model, and all except the Public's Mr. Kahal also 
performed a risk premium analysis. I n  each case, the DCF model was applied [*4qcI] to AEP on a stand- 
alone basis and/or a proxy group of risk-comparable companies. Dr. Bowyer employed a nine-company 
proxy group with the proxy companies selected based on bond ratings and common stock quality ratings, 
obtaining a range of 11.49 percent to  12.15 percent. Dr. Kennedy obtained 11.48 percent applying the DCF 
model t o  AEP and 12.43 percent when applying it to  his comparable group. Staff Witness Pilalis performed 
an AEP stand-alone analysis and found a cost rate of 11.26 percent. Public Witness Kahal performed three 
DCF studies, applying the model ta AEP stand-alone, to  a comparable group of 20 electrics rated Baa and to  
Mr. Brennan's comparable group. He obtained midpoint return results of 11.5 percent, 11.75 percent and 
11.8 percent, respectively. 

The DCF method, used by all the expert witnesses in this Cause, equates the value of  a common stock 
security to  the discounted present value of future dividend cash flows and price appreciation for this 
security. The discount rate that equates the future dividend and the price appreciation income streams to  
the current market price of the common stock security is the required market-based rate of return that  is 
demanded [*42] by the holder or prospective buyer of the security. This anticipated rate of return can be 
computed, in simplified terms, by adding the expected dividend yield of the common stock security to  the 
expected growth rate of the dividends per share that will be paid to  the common equity shareholder. 

The DCF method also contains a number of assumptions for its application. It assumes that the common 
stock security of  a given firm is held by an investor for an indefinite period of time, that the market price, 
the cash dividends, and the book value of the security grow at the same rate over time, that the investor's 
expected total return from the security remains constant over time, and that the cash dividends to  the 
holder of the security grow a t  a constant rate over time. Moreover, the DCF method expressly assumes that 
the financial markets correctly value the common stock shares of any given f irm and, implicitly, assumes 
that the "payout ratio" (the portion of  earnings per share paid in cash dividends) and the "price to  
earnings" or "P/E" ratio (the price for a common stock share divided by the earnings per share) remain 
constant over time. 

Although the theoretical assumptions of [*43] the DCF method may appear to  be incompatible with the 
empirical realities of the financial markets -- a point stressed by Mr. Brennan in his critique of the "constant 
growth" model -- it nevertheless remains the analytical method of choice in all regulatory jurisdictions, 
state and federal, in the United States. Mr. Brennan himself conceded under cross-examination that he did 
not know of any other regulatory authority that had adopted his "modified" DCF approach (TR. 8-100). We 
must nevertheless note that no witness in this proceeding argued for a simple mechanical application of a 
DCF result. Instead, by taking into consideration the results of  other types of analysis (e.g., the Capital 
Assets Pricing Model, or CAPM), all five cost-of-capital witnesses adjusted their final recommendations 
upward from the numbers produced by their own DCF analyses. This suggests, as we have noted in other 
cases, that  judgment, rather than simple mathematics, must play the crucial role in our determination of a 
utility's cost of equity (See, most recently, our Order in Cause No. 37414-S2, April 4, 1990, pp. 19-32). 

There are three principal reasons for our unwillingness to  place a great deal [*44] of weight on the results 
o f  any DCF analysis. One is the reason given by Mr. Brennan: the failure of the DCF model to  conform to  
empirical reality. The second is the undeniable fact that rarely if ever do two expert witnesses agree on the 
terms of a DCF equation for the same utility -- for example, as we shall see in more detail below, 
projections of future dividend cash flow and anticipated price appreciation of the stock can vary widely. 
And, the third reason is that  the unadjusted DCF result is almost always well below what any informed 
financial analyst woiild regard as defensible, and therefore requires an upward adjustment based largely on 
the expert witness' judgment. I n  these circumstances, we find i t  difficult to  regard the results of a DCF 
computation as any more than suggestive. 

To that extent, however, we should note that the DCF model calls for the derivation of a "dividend yield" 
and for the adoption of a "growth rate," so that  the market-related cost of common equity for a given f irm 
can be computed. The financial market information that is used for the DCF cost of common equity 
computation for a specific firm must, to  a large extent, relate to  the firm's publicly [*45] traded common 
stock securities. Petitioner, however, is a wholly owned subsidiary of American Electric Power Company 
(''AEP'I) and does not have any publicly traded common stock securities. AEP's common stock is publicly 
traded on the New York Stock Exchange. I n  performing their respective DCF model analyses, therefore, all 
of the cost-of-capital expert witnesses in this Cause utilized stock market information for the publicly 
traded securities of  AEP, other utilities, and other companies with utility subsidiaries. 

By choosing AEP and other utilities or utility holding companies as "proxies" for the non-traded common 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20, 2007 
DR Item 222 

Witness: Don Murry 

Data Request: 
With respect to page 29, footnote 4, please provide a copy of the cited document. 

Response: 
Please reference AG DR1-222 ATTI attached hereto. 
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T H E  C O S T  O F  C A P I T A L  

w h a t  company is America ’s top wealth meator? According to a recent Fortune arti- 
cle, the winver is Coca-Cola. Investors haue entrusted $10.8 billion to Coke’s matz- 
agers, who thm caused that investment to grow to $135.7 billion. The difference 
between the $135.7 biliion market value and the $10.8 billion Coke’s investors pro- 
vided is called its Market Value Added, or MVA. Thus, Coke’s managers have, since the 
company‘s inception, added a stunning $124.9 billion to their shareholders’ wealth. 
General Electric, Microsoftl Intel, and Merck are next on Fortune’s list of top M A  
creatcrs. 

Is there any wuy to pick a company today that is IiJcely to be a superior wealth cre- 
ator in the future? Fortune reported that Steven Einhom, research chief at Coldman 
Sachs, along with other top analysts, uses a tool called Economic Value Added, or EVA, 
to evaluate companies, wfiile companies themselves use EVA to measure their perfor- 
mance and to determine managerial bonuses. 

Exactly what is EYA? Developed by the consulting firm Stern Stewart & Company, 
EVA is designed to measure a corporation’s true profitability for a given year, and it is 
calculated as after tax operating profits less the annual cost of  all the capital the firm 
uses. 

The idea behind EYA is simple- firms are truly profitable and create value if and 
only i f  their income exceeds the cost of  all the capital they use to finance operations. 
The conventional measure of  performance, net income, takes into account the cost of 
debt, which shows up on financial statements as interest expense, but it does not 
reflect the cost of equity. Therefore, a firm can report positive net income yet still be 
unprofitable in an economic sense if its net income is less than its cost of  equfty. EVA 
corrects this flaw by recognizing that to properly measure a firm’s performance, it is 
necessary to account for the cost of equity capital. 

Managers create EVA by developing, implementing, and nurturing projects thhat 
generate returns greater than their costs of capiial. On auerage, Coke’s projects earned 
36 percent, which greatly exceeded its 9.7 percent cost of capital. As a result, Coke had 
an EVA of $2.4 billion, which is outstanding. On the other hand, iUR Nabisco’s auer- 
age project earned a meager 6.2 percent, much less than its 9.8 percent cost of capi- 
tal, so its EVA was a negative $1.2 billion. EVA represents value added during a single 
year, and M A  represents total value created since the companyk inception, so there 
is an obvious correlation between EVA and MA. Therefore, gium RJR’s negative EM,  
it is not surprising that its lifetime W A  was a negative $12.0 billion. Note, though, 
that EVA for a giuen gear could be negative, yet a company could still haue a positive 
MKA because it had performed well in prior years. 

In this chapter, we explain how a company can measure its cost of capital and then 
use that cost of capital to help make various decisions, As you go through the chapter, 
think about Coca-Cola and RJR Nabisco, and the role the cost of capital plays in cre- 
ating or d&roying wealth. 
s o u m  Richard Teitelbaum, “America’s Greatest wealth Creators,“ Fortune, November IO, 1997,265-276. 



COST OF COMMON STOCK, k, 381 

Thus, investors expect t? receive a dividend yield, DIPo, pIus a capital gain, g, for a 
total expected return of IC$, and in equilibrium this expected return is also equal to the 
required return, k,. This method of estimating the cost of equity is called the dis- 
counted cash+ flow, or DCE method. Wenceforth,*we will assume that equilibrium 
exists, hence k = k, so we can use the terms k, and k, interchangeably. 

It is  easy to determine the dividend yield, but it. is difficult to establish the proper 
growth rate. If past growth rates in earnings and dividends have been relatively stable, 
and if investors appear to be projecting a continuation of past trends, then g may be 
based on the firm‘s historic growth rate. However, if the company’s pas f  growth has 
been abnormally high or low, eit?ier because of its own unique situation or because of 
general economic fluctuafiom, then investors will not project the past growth rate 
info the future. In this case, g must be estimated in some other manner. 

Security analysts regularly make earnings and dividend growth forecasts, looking at 
such factors as projected sales, profit margins, and competitive factors. For example, 
Vdue Line, which is available in most libraries, provides growth rate forecasts for 1,700 
companies, and Merrill Lynch, Salomon Smith Barney, and other organizations make 
similar forecasts. ThereFore, someone making a cost of equity estimate can obtain sev- 
eral analysts’ forecasts, average them, use the average as a proxy for the growth expec- 
tations of investors in general, and then combine this g with the current dividend yield 
to estimate k, as follows: 

Again, note that this estimate of ks is based on the assumption that. g is expected to 
remain constant in the future? 

Another method for estimating g is called the retention growth rate method. Here 
we first forecast the firm’s average future dividend payout ratio and its complement, the 
retentfon rate, and then multiply the retention rate by the company’s expected future 
rate of return on equity (ROE): 

g = (Retention rate)lROE) = (1.0 - Payout rate)(ROE). 

Security analysts often use this procedure when they estimate growth rates. For exam- 
ple, suppose NCC is expected to have a constant ROE of 14.5 percent, and it is expected 
to pay out 52 percent of its earnings and to retain 48 percent. In this case, its forecasted 
growth rate wou!d he g = (0.48)(14,5%) = 7.0%. 

To illustrate the DCF approach, suppose NCC‘s stock sells for $32; its next expected 
dividend is $2.40; and its expected growth rate is 7 percent. NCC’s expected and 
required rate of return, hence its cost of common stock, would then be 14.5 percent: 

= 7.5% c 7.0% 

= 14.5%. 

- .. ”-__ 
GAnalysts’ growth rate forecasts are usually for five years into the future, and the rates provided represent the 
average growth rate over that five-year horizon. Studies have shown that analysts‘ forecasts represent the 
best source of growth rate data for DCF cost of capital estimates. See Robert Harris, “Using Analysts’ Growth 
Rate Forecasts to Estimate Shareholder Required Rates of Return,” Financial Munugernmt, Spring 1986, 

Note also that hvo organizatio,ns- IBES and Zacks-collect the forecasts of leading analysts for most 
larger companies, average these forecasts, and then-publish the averages. The IBES and Zacks data are avail- 
able over the Internet through on-line computer data servicw. 
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Stephen G. Tirnme and Peter C. Eisemann 

Stephen G. Timtne is an Associate Professor of Finance and Peter C. Eisemann 
is a Professor of Fhance, both at Georgia State [Jniversity, Atlanta. 

The constant growth model isoften usedfor estimat- 
ing the'cost of equity capital in utility rate setting 
proceedings. A major source of controversy over the 
cost of equity is the method used to estimate the model's 
projected growth variable. (See, for example, 123, 24, 
361 for it discussion of several technical aspects related 
to the estimation of the dividend yield component in 
the constant growth model.) The best estimate of pro- 
jected growth is assumed to be one that incorporates 
all information regarding future growth contained in 
alternative growth proxies. In recent years, utility com- 

..-"--.---, ,.I__ 

Our thanks to Louis Ederington and two anonymous referees for 
their valuable comments. AI1 remaining errors are the responsibility 
of the authors. We wish to also thank the Center for the Study of 
Regulated industry at Georgia State University for financial support; 
to Lynch, Jones, and Ryan for providing !he I/B/wS data through an 
academic research grant: and to Salomon Brothers, Inc. for aiso 
providing data. 

missions and researchers have been more receptive to 
consensus financia1 analyst's forecasts (FAFs) of growth 
as opposed to historical growth rates as the basis for 
the growth variable estimate (e.g., [SI, [IO], [i2], and 
[21]).' A consensus forecast should incorporate the in- 
formation contained in alternative forecasts and there- 
fore provide the most appropriate estimate for rate of 
return regulation and research. (Motivation for the use 
of a consensus growth estimate is provided by the fore- 
casting literature that examines theknefits ofcombined 
forecasts, e.&, [18,19,26].) 

Here the informational content of the increasingly 
popular consensus forecast provided by Lynch, Jones, 
and Ryan'shtitiiLunai Bmken Estimafe System (I/B/E/S) 

'There i s  a growhg body of literature demonstrating the superiority 
of FAF's relatire IO naive forecasts (e.g. (6, 7. 141) and that the 
revision of FAF's conveys inforination to investors fe.g. 11, 11, 15. 
161). See !I71 for an in-depth review of this literature. 

_"I --- 
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is examined relative to the frequently used alternative 
forecasts by Salomon Brothers, Inc. and Value Line. In 
comparing the relative informational content of FAF’s, 
this adds to previous research (e.g., [I?, 30,37,38]) that 
has to date only examined the use of FAF’s versus 
historical growth rates as estimates of the growth rate 
in the constant growth model. For completeness, his- 
torical growth estimates are also examined. The anafy- 
sis is perfonhed for a group of electric utilities over 
1982--1936. Electric utilities are commonly the focus of 
applied academic research (e.g., [4,5,21,28,29,30,37, 
38)), and the constant growth model is frequently used 
in electric utilities’ rate setting proceedings. 

The results of the analyses for the sample utilities 
show the folIowing: 

( i )  There generally are large size differences between 
both the various F W s  and between the FAF’s and 
historical growth rates; 

(ii) Neither the consensus I/BE/S forecast nor the 
FAF forecasts by Salomon Brothers and Value 
Line contain by itself all the information included 
in the orher FAF forecasts; and 

(iii)FAF-based growth rates contain all the infoima- 
tion found in historical growth rates. 

The study‘s primary conclusion is that although a con- 
sensus FAF can be formed to contain ail the informa- 
tion incorporated in alternative analysts’, forecasts, 
and historical growth rates, the construction of the 
consensus forecast requires the judicious choice of the 
weight to be assigned to each forecast, More generally, 
the results suggest that the informational content of 
forecasts used as proxies for investor expectationsshould 
be compared using a methodology similar to this study’s 
before being accepted in research and regulatory pro- 
ceedings. 

A. The Hypothesis 
The standard constant growth model states, 

where. 

Po = current stock price, 
Do = current dividend per share, 
g = expected constant growth rate of dividends, and 
k = required rate of return on equity. 

The estimate of the constant growth rate chosen for 
Equation (1) ideally contains all the information re- 
garding the valuation of equity capital included in all 
other alternative growth estimates. This concept is 
depicted graphically in Exhibit 1, which compares the 
relative informational content of two growth estimates, 
g(m) and gfn) .  For exposition purposes, it is assumed 
that g ( m )  and g(n)  are the only two growth estimates 
available to investors. However, the analysis can he 
easily extended to the joint comparison of more than 
two growth estimates. 

In Exhibit 1, the solid-lined circle encompasses all 
the information included in g ( m )  and the broken-lined 
circle all the information ingfn), which investors incor- 
porate into stock prices. Panel A depicts a scenario in 
which gfm) contains all the information incorporated 
in g(n), and g(n) does not contain all the information 
in gfm). As a result, g(m) should he wholly used to 
estimate the growth component in Equation (1). Panel 
I3 depicts an opposite scenario in whichg(n) should be 
used instead of gfm) as a proxy. In Panel C neither 
growth estimate contains all the information found in 
the other, although there is some overlap of informa- 
tion as shown by the shaded area of intersection. In 
Panel D, both estimates contain unique information: 
there is no common information. Because neither fore- 
cast in Panels C and I) contains all the information 
included in the other, some type of average ofg(m) and 
g(n)  should be used as the growth estimate. Finaily, in 
Panel E both g(m) and gin) conrain exactly the same 
information found in the other. In this case, gfm) and 
g(n) should be equal and either could be used as an 
estimate of growth. 

The growth estimate’s relative informational con- 
tent is tested using the model developed in the works 
by Malkiel [27] and C r a g  and Malkiel [8]. In their 
research on expectations and valuation, C r a g  and Mal- 
kiel constructed a linear price-earnings model that 
approximates a dividend growth model, such as Equa- 
tion (1) (see their equations 3.3-13 and 3.3-14,3.3-18, 
and 4.4-1). The linear price-earnings model is stated as 
follows: 
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Exhibit 1. Graphical DeDiction of Growth Estimates’ Relative Informational Content 

GTOWIII Rares g(m) and g(n) Cmwth Rates g(m) and g(n) Contain 
Contain Unique and Overlapping Only Unique Information 

That is, the price-earnings is a linear function of a 
constant. plus the dividend payout ratio factor, ex- 
pected future growth factor, and a series of risk factors. 
in Equation (2), RISK, is the ith measure of risk as- 
sociated with the cost of equityk. ande isan error term. 
Malkiel 1271 and more recently Vander Weide and 
Carleton [37,38] found that the linear specification in 
Equation (2) is a fairly robust approximation of the 

true nonlinear price-earning ratio model which can be 
derived from Equation (1) and, therefore, is useful for 
examining alternative proxies for growth. The specific 
measures of risk used in Equation (2) are discussed in 
Section 11. However, to facilitate the presenration of 
the paper’s methodology, the sources of the growth 
estimates are discussed first. 

C. The Growth Estimates 
Five end-of-the-year growth estimates were collected 

for a group of 62 electric utilities for December 1982 
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through December 1985. The selection criteria are 
discussed in Section 11. The growth rates are: 

rate GHDS is included to provide additional insights 
into the use of analysts’ versus historicai growth rates. 

GIBES = 

GSB = 

CVLD = 

GVLE = 

CND5 = 

The financial 

Y 

mean 5-year financial analysts’ 
consensus earnings growth forecast 
availabk through Lynch, Jones, and 
Ryan’s Institutional Brokers Estimate 
system (I/B/E/s)? 

The projected 5-year normalized growth 
rate forecasted by Salomon Brothers, 
Inc. in their publication Electric Urilify 
Month&: 

The 3 to 5-year forecasted growth in 
dividends per share as reported in the 
Value Line Investment Survey; 

The 3 to 5-pear forecasted growth in 
earnings per share as reported in the 
Value Line investmenr S n ~ e y ;  and 

The 5-year log-linear historical growth 
in dividends paid per share.” 

analvsts’ forecasts GIBES, GSB. GVLD, 
and GVIX are iniiuded in the study for several rea- 
sorts. First, these growth estimates have been used in 
previous research to examine eiecrric urilities’ cost of 
equity (e.g., [5,  211) and are frequently used in rate 
setting proceedings. Second, for the five years exam- 
ined in this study. this set of growth estimates permits 
an appreciably larger sample of utilities than do sets of 
these estimates combined with other growth estimates 
(e&, Meniil Lynch) also available to the authors. Third, 
although the model in Equation (2) specifies dividend 
growth, this study uses both dividend and earnings 
estimates. Theoretically, dividends and earnings per 
share growth are identical in theconstant growth model, 
and from a practical viewpoint, financial anaiysts focus 
on earnings and, therefore, earnings per share data are 
more readily available. Finally, the historical growth 

?Use of the ZiBIEIS median as opposed to the mean growth forecasts 
does not alter the study’s findings. These results are available from 
the authors. 

3Five-ycar historical growth in earnings per share was also examined. 
The resultsfor the 5-year historical earningsgrowlh rate show it never 
contains information not already incorporated in the FAF grwth 
estimates, and that the FAF growth estimates always contain sig- 
nificantly more information than the 5-year historical earnings growth 
rates. In the interest of space’these resuits are nor presenred bur are 
available from the authors. 

See also i8, 29,30,37,381 for an examination of the use 
of historical growth rates to estimate the cost of equity. 

D. Methodology 
The model in Equation (2) is initially estimated 

using each growth forecast to test hypotheses that each 
forecast contains aft the information contained in all 
other forecasts. Later, the model in Equation (2) is 
used to examine the relative informational content of 
various combinations of forecasts. SimiIar to ali em- 
pirical valuation models, a cavear of these tests i s  that 
they are really joint tests of each growth rate’s informa- 
tional content and that investors price equity securities 
in a manner consistent with Equation (2). Maintaining 
that investors follow Equation (2) in Setting security 
prices, the hypotheses regarding the alternative growth 
forecasts’ informational content are tested using the 
following variation of Equation (2): 

+ C, aiKISKi t E, (31 

for 

rn and n = GIBES. GSB, GVLD, GV1.E. and GHDS. bur 
m ic n. 

The informational content of each growth estimate. as 
depicted in Exhibit I, i s  tested by performing pairwise 
likelihood ratio tests using Equations (3)  and (3). See 
Maddala [25] for details on tests using likelihood ra- 
tios. In performing rhe tests, the basic approach is to 
compare g(m) and g(n) via two tests, In the first test, 
Equation (2) is estimated usingg(m) and Equation (3)  
is estimated using g(m) and gfn), The overall fit of 
Equation (2), as measured by the log of ?he likelihood 
function, is then tested against the overall fit of Equa- 
tion (3). As an example, suppose the test statistic is 
significant. This indicates that g(n) contains some in- 
formation not found in g(m). The second test involves 
estimating Equation (2) using g(n) and comparing its 
overall fit to Equation (31, again estimated usinggfnt) 
and g(n). If the test statistic from the second test is 
insignificant, then g(m) does not contain any informa- 
tion not already incorporated ing(n). In this case, these 
results would suggest that g(n) is a better proxy for 
investor expectations than gfrn), again maintaining that 
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Exhibit 2. Possible Outcomes of Painvise Liketihood 
Ratio Tests of the Informational Content 
of Two Alternative Constant Growth Es- 
timates.g(m) and g07) 

Test Significant Relative Importance 
---.-- ---- 

NO.’ -.- -__.-_ - _ _ - ~  .___.___._ 
1 Yes 

- No 1 

I No 

- Yes 7 

1 Yes 

I Yes 7 

1 No 

- N 0 1 

Growth rareg/tn) contains all the informa- 
tion ingltri plus some additional informa- 
tion. See Panel A. Exhibit I .  Growth rate 
g f n i )  should be used as an estimate of the 
constant growth rate. 

Growth rategh) contains all the informa- 
tion in@ri} plus some additional informa- 
tion. See Panel B. Euhibit I .  Growih rate 
RMJ should be used as an estimate of ihe 
consrant growth raw. 

The growth ratesgft?z) andgpr) contain 
both unique and overlapping informarion. 
or only unique information. See Paneis C 
and D. Exhibit I .  A combination ofg(tn)  
andgfa) should be used as an estimate of 
the constant growth rate. 

Thc growth ratesgfml and gftl) contain the 
same information. See Panel E. Exhibit 1. 
Either Frowth rate can be used as a n  es- 
timate of the constant growth raw. 

_.- -- - 
‘Using Equations (2) and ( 3 ) .  Test No. I tests the informational 
conteni of # h i )  relative 1 0  g(tft. Test No. 2 tests the informaiional 
content of ,q(n) relative iog(nr). 

investors foliow Equation (2) in setting stock prices. 
Four outcomes are possible when performing the pair- 
wise likelihood ratio tests using Equations (2) and (3). 
These outcomes and their interpretation as they relate 
to the growth estimates’ relative informational conrent 
are summarized in Exhibit 2. 

fl. The Data 
A. The Companies 

End-of-the year data were collected for 1982-1986 
for asampie of investor-owned electricutifitiesoperat-. 
ing in the United States. Several different criteria are 
imposed in the selection of the sample companies. 
First, the sample comprises companies for which data 
are available through I/B/E/S, Salomon Brothers, Inc.’s 
Efectric Utility Monihly, and the Vahre Line investment 
Si tnq  for each of the five years in the study, and each 
year’s forccasted growth rates are positive for each 
source. Second, companies were excluded which ex- 
prienced negative historical dividend growth over 1982- 

Exhibit 3. Listing of Electric Utility Companies in 
Samvle 

Allegheny Power 
American Elec. Pwr. 
Atlantic City Elec. 
Baltimore Gas & Elec. 
Boston Edison 
Carolina Pwr. & LL 
Central & South West 
Central 111. Pub. Svc. 
Cilcorp 
Commonwealth Edison 
Commonwealth Energy 
Consolidated Edison 
Dayton Pwr. & Lt. 
Delmawa Pwr. 6t Lt. 
Detroit Edison 
Duke Power Co 
Eastern Utilities 
El Paso Electric 
Empire District Electric 
FPL Group 
Hawaiian Electric 
Houston lndusrrics 
ldzho Power Co. 
Illinois Power Co. 
interstate Power 
Iowa Electric Lt. & h r .  
Iowa Resources Inc. 
Iowa Southern Uiiliries 
lpalco Enterprises 
Kansas Pwr. 61: Lt. 
Kentucky lltilities 

Louisville Gas & Elec. 
MDU Resource Group 
Minnesota Pwr. & Lt. 
Nevada Power Co. 
New England Electric 
Northeast {Jtilities 
Northern States Power 
Ohio Edison 
Oklahoma Gas & Electric 
Orange & Rockland Uti]. 
Otter Tail Power 
PacifiCorp 
Pacific Gas 8( Elec. 
Penn. Pwr. & Lt. 
Portland General Corp. 
Potomac Electric Pwr 
Public Service Ent. Group 
Public Service New Mexico 
Puget Sound Pwr. B Lr. 
San Diego Gas & Elec. 
Savannah Electric 
Southern Calf. Edison 
Southern Ind. Gas B Elec. 
Southern Company 
TECO Energ 
Texas Utilities 
Tucson Electric h r .  
Union Electric 
Utah Pwr & LI. 
Wisconsin Pwr. 8: Lt. 
Wisconsin Public Service 

1986 except through stock splits and stock dividends. 
These criteria exclude companies for which it is be- 
lieved the constant growth model is not appropriate, 
since in practice the model is not used to estimate the 
cost ofequityforcompanieswith negativegrowth rates, 
Excluded companies are primarily those which have 
exhibited considerable financial burdens due to nu- 
clear construction programs (e.g., Long Island Light- 
ing, Public Service Indiana, and Public Service New 
Hampshire). Third, to avoid possible distortions, sample 
companies are required to have a fiscai year ending 
December 31. Imposing these criteria results in the 
sample of 62 utilities listed in Exhibit 3. 
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B. The RIsk Variables 
A large number of variables have been used in re- 

search and regulatory proceedings to characterize elec- 
tric utilities’ equity risk. (Cragg and Malkiel I81 used 
risk measures such as equity beta and the variance of 
the long-term growth forecast [chapter 43, and Vander 
Weide and Carleton i37, 381 used the firm’s pre-tax 
interest coverage ratio and the stability of the firm’s 
five-year historical earnings per share among others.) 
The risk measures, RISKj in Equations (2) and (3) ,  
used in this study are defined below. 

BETA = The company’s equity beta. 

BOND], BONDS and 
BUND.? = A dummy variable for the Moody’s bond 

rating. If a company has eirher an “Aaa” 
or “Aa” rating, BOND1 is assigned a 
value of 1 and BOND2 and BOND3 
values of 0. For an “A” rating, BOND2 
is assigned a value of 1 and BOND1 and 
BOND3 values of 0. Finally, for a 
company with a “Baa” rating, BOND3 is 
assigned a value of I and BOND1 and 
BOND2 values of 0. 

NUKE = A dummy variable for the company’s 
nuclear status. NUKE is assigned a 
value of 0 if the company did not exhibit 
significant nuclear construction/regula- 
tory risk during the 19824986 sample 
period. NUKE is assigned a vafue of 1 if 
the company did exhibit significani 
nuclear related constnictionlregutatory 
risk during the sample period. The 
source of data for NUJW is discussed 
below, 

A primary consideration in the choice of these risk 
variables is that they have all been used in academic 
studies to characterize equity risk: Beta is widely used 

- --.-- 
‘In an eariierversion ofthis paper, various accountingmeasures (e.g.. 
debbto-equity and times-interest-earned) were used, as well as  the 
dispersion of the analysts’ forecasts, as measures of equity risk. The 
results using these measures are consisrent wilh the conclusions 
asson’atedwith the resufts reported in this paper, that the consensus 
I/BEiS consensus forecast docs not contain all relevant information 
and the construction of a consensus forecast requires the judicions 
choice of the weight to be assigned each analyst’s forecast. The 
authors prefer usage of BETA, BOND, and NUKE because of their 
intuitive appeal and their apparent ability to parsimoniously repre- 
sent the information contained in the other risk measurers. 

as a measure of systematic risk, and its theoretical 
underpinnings are well-known? Studies have shown 
that bond ratings incorporate numerous measures of 
risk (e.g., 19, 31, 321) and that bond ratings are sig- 
nificantly correlated with equity returns (e.g. [20, 33, 
39)). The importance of nuclear risk for capital costs 
became apparent with the Three Mile Island accident 
on March 28,1979. Studies have shown that as a result 
of the accident, both bond risk premiums [Z] and stock 
prices ([a, 221) for the entire electric utility industry 
reflected an increased perception of risk, with the risk 
effect being the greatest for firms with significant nu- 
clear exposure. 

C. Data Sources 
The sources of data for the growth estimates were 

described in Section 1. The dependent variable P(j.€o in 
Equations (2) and (3 )  is the end-of-year price-earnings 
ratio. It equals the closing price on the last trading day 
of each year divided by earnings per share normalized 
for the effects of extraordinary items and discontinued 
operationsPh Three proxies were used for normalized 
earnings. They are the estimates for the forthcoming 
year of primary earning per share before extraordinary 
items and discontinued operations provided by I/WE/S. 
Salornon Brothers, and Value Line.7 The dividend pay- 
out ratio D[jEo equals the end-of-year indicated divi- 
dend per share, divided by the proxy for normaked 
earnings peT share. Dividends also exclude the payment 
of special dividends. The source of data for dividends 
is Elecrric Ufilify Monthly. The source of data for BETA 
is the Vdue Line lnvestinent Suwq and bond rating 
data are obtained from Moody’s Band Record. Finally 
the data for the risk variable NUKE are from various 
Safornon Brothers publications (e.g., 1341). In these 

’The authors acknowledge !hat the use of beta to estimate utilities‘ 
c o s  of equity capital continues 10 be debated in the Literature (e.&. 
/4J and the comments and replies in earlier issuesof this journal). 

h& pointed out by a referee, a caveat to this paper‘s analyses relates 
to the comparability of utilities‘ earnings per share both across 
companies and through time. The level and quality of earnings may 
vary across companies due to, for example. differing treatment of 
eitowances for funds used during construction (AFUDC) and the t u  
effects of normalization versus flow-through accounting (e&. the 
treatment of depreciation. tax deferrals. and investment tax credits), 
Earnings per share may not be directly comparable across time due 
10 changes in accountingconventions. In SFAS 90. for example. it was 
decided during this study’s sample period that plant abandonmen1 
and disallowances were no longer extraordinary items for regulated 
utilities. 
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Exhibit 4. Mean Values and Standard Deviations (in parentheses) for Sample Utilities' 
...-_ -- --.I----..--..-- 

1962 I983 1984 1985 19% 
Non- Nuclear Non. Nuclear Non. Nuclear Non- Nuclear Non- Nuclear 

Nuctear Group Nuclear Croup Nuclear Group Nuclear Group Nuclear Group 
Group Group Group Group Group -- --_- -.1._1-- ~-~ ..- 

PIE' 6.98 6. 78 7.0s 6.07 7.4 I 6 42 9.19 7.42 11.45 9.1 1 
(0.82) (I.45) (1.06) (093) (1.07) (0.70) (1.03) (0.90) (1.10) (1.31) 

GVLD 5.89 h.16 5.69 5.09 5.66 4.91 5.53 4.96 4.99 4.30 
( 2 . 6 2 )  (2.33) (2.50) (1.78) ( 2 . 6 7 )  (1.49) (3.23) (1.58) (2.05) (1.72) 

GVLE 6.30 6.50 5 6.5 5.64 5.54 4.75 4.93 4.43 9.44 3.45 
(2.59) (1.131 (7.12) (1.91) (2.71) ( 1  67)  (1.95) (1.90) (1.S5) ( 1 ..90) 

GM5D 618 3.70 6.07 5.6') 6.03 5,s I s 94 5.23 5.68 4.68 
(3.70) (3.38) (2.86) (3.0s) 12.77) (2.56) (1.91) (2.27) (3.03) (7.38) 

'The growth rates are defined as follows: GIBES. the mean I/B/E!S consensus five-year earnings forecast: CSB. the Salomon Brothers' projected 
.%year normalized growth: GVLD. the Value Line 3 10 5-ycar forecasted growth in dividends: GVLE. the Value Line 3 to S-year forecasted 
growth in earnings: and GHDS. 5-year hisrorical growth in dividends 

'The price-earnings ratio is calculated for each company using the year-ending closing price divided by the I/B/E!S conseiisus estimate of primary 
earnings per share before extraordinary itcms and discontinued operations for the forthcoming year. 

pu hlicat ions, Salomon Brothers categorizes electric ulil i - 
ties into two groups-those with (NUKE = I )  and 
those without (NUKE = 0) significanr nuclear risk 
based upon the utilities' investment in nuclear con- 

'Fortunately. the various sourcesofprojected earnings per shere and 
forecasted growth raics exhibited only sligbt correlation. Regressing 
the projected earnings per share on forecasted growth resulted in an 
average adjusted R-square of approximately 0. IS. Thus, the effectsof 
spurious correlation in thc regression analysis prcsenred in this paper 
should be minimal. 

The iesis were also condocred using several other definitions of 
earnings per share. including the most recent reported twelve-monrh 
earnings per share. which. as  of the end of December was for the 
period from October of the previous year through September of the 
current yeer. Assuming perfect foresight. normalized earnings were 
also defined in an earlier version of this paper as the annual pnrnary 
earning per share actually reported for the current year. Thew 
earnings are generaily not available until February or March of the 
following yertr. The conclusions drawn from the use of all of these 
alternative definitions of earnings per share are the same as those 
reported in This paper. The empirical rcsults using these alternative 
definitions are available from the auihors upon requesl. 

srrqction relative to the value of equity and other fac- 
tors. 

It!. Empirical Results 
A. Summary Statistics 

Exhibit 4 reports the means and standard deviations 
of the priceearnings ratios and at1 growth estimatesfor 
each year in the study. For comparative purposes the 
data are reported by nuclear risk classification, i.e., for 
the Nonnuclear Group the risk variable NU= = 0 
and for the Nuclear Group NUKE = 1 .  Of particular 
interest is the appreciable difference between the vari- 
ous FAFs for each group. For example, GSB generally 
exceeds GliBES for both groups. The difference, 2p- 
proximately 100 basis points, is statistically and poten- 
tially economically significant in all years? For exampie, 

sFor each year statistical tests were conducted 10 test whether each 
pair of forecasts was significantly different. These results are avail-, 
able upon request. 
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Exhibit 5. Estimates of Regression Coefficients for the Price-Earnings Model Using Equation (4Ia -- I__ c--.-.l,.-.- 
Growth Estimate Used in Regression 

Regression GlBES GSB GVLD GVLE GHDS 

-_...-_. - ~~ -..,... ~~ 

Variable CDCffiCkhl 
I___- .--- - 
Constant 91 3.,09' 4.w 1.47 3.39' 3.49' 

(0.92) (0.99) (0.87) (0.85) (0.80) 

YR83 h -0.17 -0. I3 -0.09 -0.10 -0.iy 

(0.16) (0.14) (0.15) (0.16) (0.15) 

YR84 rp1 0.38# 
(0.16) 

0.43' 
(0.17) 

0.41. 
(0.1 6 )  

0.28 
(0.15 ) 

1.74- 
(0.17) 

j.97' 
(0.15) 

1.77' 
(0.15) 

I .80' 
(0.16) 

1 .67 
(0.16) 

3.56. 
(0.16) 

3.W- 
(0.16) 

3.711' 
(0.15) 

3.80' 
(0.17) 

6.99' 
(0.63) 

14.1)1" 
(S.46) 

0.5 1 * 

5 I.37' 

(0.66) 

(5.71) 

6.99' 
(0.59) 

(2.84) 
15.1 1 

8.84' 
(0.66) 

'2.80' 
(3.93) 

6.95' 
(0.57) 

I 1.71)" 
( 1.92) 

-2.40" 

( I  43) 
-2.06" 
(0.97) 

"2.19" 
( I 00) 

-fl.63' 
(0. I I ) 

-0.84' 
(0.11) 

-0.x7 

( 0 . 1  I )  

-0.49' 
(0. I I ) 

-0.28' 
(0.I0) 

-0.50- 
(0"lOt 

-0.6 I * 
(0.1 1) 

BOND2 a: 4.4 I 
(0 I I )  

.-I. 12' 
(0.17) 

-1.19' 
(0.16) 

. I  .37' 
(0.17) 

BOND3 a4 -0.61- 
(I). 17) 

1.04 

(0.17) 

togged tikeiihood Function 

Adiusted 2 

-388.79 -361.35 -369.86 -384.37 -3x0.45 

0.80 0.83 0.82 0.80 0.80 

?Standard errors in parentheses. 

'Significant ai the 0.01 level. 

"Significant at rhe 0.05 level. 

a 100 basis point difference in the recommended cost 
of equity translates into a change in revenue require- 
ments in excess of $2.0 billion per year for the electric 
utility indust~y.~ 

8. Estimation 
The models in Equations (2) and (3) are estimated 

by pooling the data across companies and time periods. 
As is common when pooling cross-section and time- 
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series data, dummy variables are also added to allow 
the intercept term to vary for each year (e.g., see Mad- 
dala [25, Chapter 141). The dummy variables are in- 
cluded to allow for yearly changes in variables, such as 
general capital market conditions and investor behav- 
ior, which are not explicitly included in Equations (2) 
and (3), and are maintained to result in an additive shift 
in the overall level of at1 firms’ price-earnings ratios. 
With the inclusion of the time dummy variablesand the 
risk variables discussed in Section 11, fhe final formula- 
tion of Equation (2) is 

wherc. 

YR83 = I if 19B3.0 ottteiwise: 
YR84 = 3 if 1984,O otlwwise: 
YR85 = 1 if 1985.0 otherwise: 
YR86 = I if 1986.0 otherwise: and 

all other variables are as previously defined. 

A reformulation similar to Equation (4) is also applied 
to Equation (3) .  

The regression model in Equation (4) is structured 
such that the intercept term, cp1, captures the combined 
effects of a utility with either a “Aaa” or “Aa” bond 
rating, BOND1 = I ,  and a company wish no nuclear 
risk, NUKE = 0. Therefore. the bond rating regression 
parameters cq and a4 measure. respectively, the mean 
differences between nhe price-earnings ratio P,$Eo of 
utilities with “A” and “Baa” rated bonds relative ta 
those with “Aaa” or ‘“a” rated bonds holding all else 
constant. Likewise, the regression parameter a? rneas- 
ures the differences between the mean price-earnings 
ratios of utilities with nuclear risk dat ive  to com- 
-- - 
’Salomon Brothers [35] reports $133 billion of common equity out- 
standing as of June 30, 1986 for their 100 Electric Utilities. Using a 
marginal tax rate of 40% (federal and state), a 100 basis poinr 
difference in the recommended cost of equity would translate into a 
$2.22 billion {($I33 billion x 1%)/ ( 1  - 40’7r)J difference in annual 
revenue requirements 

panjeswithout such risk, again holding all other factors 
constant. 

C. The Results 
Exhibit 5 reports selected statistics from estimation 

of Equation (4) using each of the growth estimates and 
the X/B/E/S proxy for normalized earnings per share,1o 
Only the results using the I/B/E/S proxy for normalized 
earnings are reported since the conclusions drawn from 
the empirical findings are the same regardless of the 
proxy for normalized earnings.’ The results in Exhibit 
5 indicate that Equation (4) is a reasonable model of 
the electric utilities’ price-earning ratios with the signs 
of all the estimated regression coefficients as expected. 
For example, 02 shows that utilities with higher ex- 
pected growth rates, holding aif else constant, have 
higher price-earnings ratios. Also, the negative coeffi- 
cient for a? indicates that utilities with significant nuclear 
risk have, on average, price-earnings ratios approximately 
0.90 lower than utilities without such risk. The negative 
coefficients for a3 and u4. for “A“ and “Baa” rated 
bonds, respectively, indicate that utilities with lower 
bond ratings exhibit lower price-earnings ratios (ap- 
proximately 0.5 lower for “A“ and 1 .O lower for “Baa” 
rated bonds). The results also show that the regression 
coefficient a1 for BETA is, as expected, negatively 
related to the price-earnings ratio. Finally, the coeffi- 
cients for the yearly dummy variables are consistent 
with the significantly upward trend in the sample com- 
panies’ price-earnings ratios over the sample period 
(see summary statistics for P/€ ratio in Exhibit 4). 

Exhibit 6 reports the calculated pairwise likelihood 
ratio tests and is arranged such that the calculated 
likelihood ratios correspond to tests of the informa- 
tional content of the growth estimates in Column 1 
relative to the growth estimates in Columns 2 rhrough 
6, The results in Exhibit 6 show that when the inforrna- 
tional content of GIBES is tested refative to all otker 
growth estimates, all calculared likelihood ratios are 
significant at the 0.01 level (see Row 1). (Because of 
the serious economic consequences which could result 
from the incorrect rejection of the null hypotheses and 
the large number of pairwise tests, the probability of 
Type I error is set at 0.01.) For example, when the 

‘“The regression estimates for the reformulated version of Equation 
(4) are available upon rtiquesst. 

”The results using the Salomon Brothers and Value Line proxy for 
normalized earnings are available upon tequest. 



32 FlNANClAL MANAGEMENT/WINTER 1989 

Exhibit 6. Pairwise Likelihood Ratio Tests of the 
Informational Content of Alternative 
Proxies for Growth Rare in the Constant 
Growth Model' 

Calculated Likelihood Ratio Tests? 
GIBES GSB GVL.D GVLE GHDS 

(1) (2 (3) (4) (5) ( 6 )  

(1) GIBES I N/A 56.32' 40.20' 11.72" 17.80' 
(2) GSB 1.44 N/A 8.12' 10.48' 1.42 
(3) GVLD 2.33 3.14 '  N/A 3.78 ?_.I& 

( 5 )  GHDS 7.12' 30.62' 23.36< 17.31' NIA 
(4) GVLE 3.28 5692' u.7d N/A 75.44' 

"Significant at the 0.01 level. 

'The growlh rates are defined as follows: GIBES. the mean I/B/E/S 
consensus 5-year earnings forecast: GSB, the Salomon Brothers' 
projected 5year normalized growth: GVLD. the Value Line 3 tu 
5-year forecasted growth in dividends: GVLE. the Value Line 3 to 
5-year forecasted growth in earnings: and GHDS. $-year historical 
growth in dividends. 

'Significant likelihood ratio tests indicate that thc growth rate in 
Columns (2H6) contains information not incorporated in the growth 
rare in Column 11). The ratio tests are chi-squared distributed wiih 
I degree of freedom. The critical test values are 3.89 a! the 0.05 level 
of significance. and 6.63 at the 0.01 level 

informational content of GIBES is compared IO the 
Salomon Brothers growth rate, GSB, the calculated 
likelihood ratio equals 56.32 (see Row 1, Column 3 )  
which is highly significant, indicating that GSB con- 
tains information not incorporated in GIBES. Conver- 
sely, when the informational content of all the other 
growth estimates is tested relative to GIBES (see Col- 
umn 21, only GHDS is significant. For example, when 
resting the hypothesis that GIBES contains informa- 
tion not found in GSB, the calculated likelihood ratio 
equals 1.44 (see Row 2, Column 21, which is insig- 
nificant. This suggests that the IIBEIS growth estimate 
does not contain any information not already found in 
GSB. The overall results indicate that all alternative 
growth estimates contained informatian not incorpo- 
rated in GIBES (Row I ) ,  whereas GIBES only con- 
tained some information not in GHD5 (Column 2). 
Consequently, maintaining that Equation (2) repre- 
sents investors' pricing behavior for the sample utiii- 
ties, the results suggest that GIBES was not the besr 
P'OXY- 

If the set of all possible growth estimates is restricted 
to only those anaiyzed in this study, the  resalts suggest 
thar for the sample utilities, investor expectations are 
best proxied from some combination of GSB and GVLD. 
The hypothesis that GSB contained all information 
included in other growth rates is rejected when tested 
relative to GVLE and GVLD, whereas the hypotheses 
for all growth rates are rejected when tested relative to 
GSB in addition, the hypothesis that GVLE includes 
ail information is rejected when tested against a11 other 
growth estimates including GVLD. whereas the hy- 
pothesis the GVLD contains all information is not 
rejected when tested against GVLE. This finding pro- 
vides supports, therefore. for the use of some type of 
combined financial analyst forecast for estimating the 
constant growth term. 

Additional analyses were performed comparing the 
combined informational con~ent of GSB and GVLD 
relative to the information contained in various com- 
binations of GIBES, GVLE, and GHD5. When testing 
the hypothesis that the combination of GSB and GVLD 
contains more information than the combinations of 
( i )  GIBES and GVLE, (i i) GIBES and GHLX and (iii) 
GVLE and GHDS, the calculated lilcelihood ratios arc 
56.h6,39.56, and 34.28, respectively, which are all highly 
significant. In testing the hypotheses that these three 
combined forecasts contain information nor already 
incorporated in GSB and GVID, all likelihood ratio 
tests were insignificant. As an additional test, the hy 
pothesis that the combination of GSB and GVLD 
contains more information than the combination of 
GIBES, GVZ,E,and GHD5 was also tested resulting in 
a likelihood ratio of 34.10, which is again highly sig- 
nificant. Finally, the combination of GIBES, GVLE, 
and GHDS was found not to contain any information 
in addition to that incorporared in GSB and GVLD. 

D. Performance of the ?/El/E/S Consensus 
Forecast 

The performance of the consensus forecast, G13ES, 
is possibly explained by several factors. First, GIBES 

"Insights into the wcights to assign to GSB and GV1.D ra derive the 
optimal growth estimate,$'. are provided from the estimated regres- 
sion coefficients. f3; for GSB and p2'- for GVLD. from the reformu- 
lated version of Equation (4) by lettingg' = wGSB + ( 1  I. w)GVL.D. 
and maintaining the hypothesis that &' = wf3: and @;* = ( 1  - IC')& 
The estimate for w' is (p.'/p?")/(I f @"/&") The estimated coeffi. 
cients for &' and p:' equal 37.54 and 10.50. respectively, resulting 
in an estimate of w of approximately 80% for GSH and 20% ( I - w )  
for GVLD. 



TIMME 81 EISEMAMNfl”E CASE OF ELECTR‘RIC UTiL‘RITlES 33 

equally weights each individual analyst’s forecast to 
obtain the consensus forecast. However, studies (e.g., 
f l3 ,  191) of other economic variables indicate that in 
an optimal forecast the weights assigned to individual 
forecasts are usually unequal. Since GSB and GVLE 
are often included in the derivation of GIBES, the 
results suggest that it may be that the equal weighting 
scheme is suboptimal. Furthermore, the finding that an 
individual forecast such as GSB comes close to includ- 
ing all inibrrnation found in the other forecasts is con- 
sistent with the findings in the other studies (e.g., [ 16, 
261) that have examined forecasts of macroeconomic 
variables. These studies show that in cases where the 
combined forecast is derived using incorrect weights. it 
is possibte for a good individllal forecast to actually 
outperform the combined forecast. 

Another possible limitation of the IIBIEIS consen- 
sus data which has been noted in the literature (e.g., 
[17,21]) is that the forecasts contained in the l/B/E/S 
consensus forecast may not represent each source‘s 
most recent forecast. To the extent that there is  a lag in 
collecting the most recent forecasts, GIBES may not 
incorporate all relevant current information. 

The 1/J3E/S data used in this study were usually 
made publicly available theThursday of the third week 
of December. The Salnmon Brothers forecast. GSB, 
was prepared at the end of each November and was 
published in the Electric Utilip Monrhlv usually within 
the first week of December. Since this study uses end- 
of-month December price and earnings data. the pub- 
lished GSB was approximately one month old and may 
not have reprcsented Salomon Brothers most recent 
unpubhhed forccast. (See [ I ]  for an examination of 
the impact on stock prices from releasing revisions of 
analysts’ forecasts to select clients before making them 
available to the general public.) Also. for some of the 
utilities in the sample the Value Line forecasts were 
approximately two months old. Hence, considering the 
timing of the release of the Salomon Brothers and 
Value Line data. the performance of GlBIES relative to 
GSB and GVLE cannot be fully explained by the pos- 

sibility that the I/B/E/S consensus data did not contain 
all the most recent forecasts.” 

E. Financial Analysts’ Forecast ws. Hisloricaf 
Growth 

The results in Exhibit 6 also provide additional evi- 
dence of the superiority of FAF‘s over historical growth 
based forecasts. The results show that all financial 
analysts’ forecasts contain a significant amount of in- 
formation used by investors in the determination of 
share prices not found in the historical growth ratc 
GliDS. However, the historical growth rate, GHDS, 
also contains information not incorporated in GIBES 
and GVLE. 

It seems somewhat paradoxical that the financial 
analysts’ forecasts GIBES and GVLE would not con- 
lain all the information found in the readily available 
historical growth rate GHDS. However both GIBES 
and GVLE are forecasts of growth in earnings, not 
dividends. The information incorporated in a rational 
earnings forecast need not include information found 
in historical dividend growth. even if such information 
is incorporated in stock prices, u’nless historical divi- 
dend growth also contains information pertaining to 
future growth in earnings. However, it would be ex- 
pected that a rational forecast of future growth in 
dividends would at least incorporate any information 
found in historical dividend growth rates. Exhibit 4 
shows that thevalue Line’sforecasteddividend growth 
rate, GVLD.containsal1 the information in the histori- 
cal growth rate, GHDS, and more. 

Finally. GSB always cantains information not found 
in GHDS and GHD.5 does not contain informatian not 
atready incorporated in GSB. Since GSB is, for the 
sample companies. a part of the appropriate proxy for 
g. the results indicate that an estimate comprised wholly 
of FAFs i s  preferable to one based solely on historical 
growth rates, or a combination of historical growth 
rates and FAF‘s. These findings are consistent with 
those in 18.371. However Newbnld, Zumwah, and Kan- 
nan 1301 compared ARlMA model forecasts to Value 
line’s, and found that combining forecasts increased 
forecasting ability. 

“As pointed uut by a referee. the IIUIE‘S consensus growth forecasts 
are a mixture of both arithmetic and geometric growth r a m  and. 
therefore, i t  may he argued that rheir comparison to individual 
analyst’s forecasqs is unfair. However, as also noied by the referee. 
such criiicism is mmi since I/B/E/S forecasts are purchased by ana- 
lysis, regulators. and companies who use I/B/OS as an alternative to 
other forecasts. 

Iv. $~~~~~ and ~ Q ~ ~ i u s j ~ ~  

used as proxies for investor 
Consensus analysts’ forecasxs are being increasingly 

of a Cor~SenSuS forecast assumes that it incorporates ali 
information relating to equity valuation contained in 
alternative proxies. This assuniption is of critical irn- 

use 
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portance both in investor research and in regulatory 
rate setting proceedings where consensus forecasts are 
often used to establish cost of equity recommenda- 
rions. Using an approximation to a constant growth 
valuation model, this study examined the informational 
content of the commonly used IA3/E/S consensus growth 
forecast relative to selected individual anafyst's fore- 
casts provided by Salomon Brothers and Value l h e .  
t3istoricaf growth rates were also examined. The analy- 
ses were pe'rformed for a group of electric utilities. 

Within the limitations of the empirical pricing model 
used in the study the results indicate, for the sample of 
utilities examined, that the I/B/E/S consensus forecast 
did not contain all relevant information. Instead, the 
selected individual analysts' forecasts consistently con- 
tained significant amounts of information not reflected 
in the consensus data. The results demonstrate that i n  
research and regulatory proceedings, analyses similar 
to that performed in this study should be conducted to 
establish the adequacy of forecasts used as proxies for 
growth. Finally, the results provide additional evidence 
that historical growth rates are poor proxies for inves- 
tor expectations; hence, [hey should nar be used to 
estimate utilities' cost of equity capital. 
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Analysts' growth forecasts dominate past trends in predicthg 
stock prices. 

fames H. Vander Weide and Willard 7'. Carleton 
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counted Cash Flow (DCF) cost-of equity model, the 
analyst must know which growth estimate is embod- 
ied in the firm's stock price. A study by Cragg and 
Malkiel (1982) suggests that the stock valuation pro- 
cess embodies analysts' forecasts rather than histor- 
ically based growth figures such as the ten-year 
historical growth in dividends per share or the five- 
year growth in book value per share. The Cragg and 
Malkiel study is based on data for the 296Qs, however, 
a decade that was considerably more stable than the 
recent past. 

As the issue of which growth rate to use in 
implementing the DCF model is so important to ap- 
plications of the model, we decided to investigate 
whether the Cragg and Malkiel conclusions continue 
to hold in more recent periods. This paper describes 
the results of our study. 

STATISTICAL MODEL 

The DCF model suggests that the firm's stock 
price is equal to the present value of the stream of 
dividends that investors expect to receive from own- 
ing the firm's shares. 'IJnder the assumption that 
investors expect dividends to grow at a constant rate, 
g, in perpetuity, the stuck price is given by the fol- 
lowing simple expression: 

where: 
P, = current price per share of the firm's stock; 

D = current annual dividend per share; 

g = expected constant dividend growth rate; and 
k = required return on the firm's stock. 

Dividing both sides of Equation (1) by the 
firm's current earnings, E, we obtain: 

Thus, the firm's price/earnings (P/E) ratio is a non- 
linear function of the firm's dividend payout ratio (LY 
E), the expected growth in dividends (g), and the 
required rate of return. 

To investigate what growth expectation is ern- 
bodied in the firm's current stock price, it is more 
convenient to work with a linear approximation to 
Equation (2). Thus, we will assume that: 

(31 

(Cragg and Malkiel found this assumption to be 
reasonable throughout their investigation.) 

Furthermore, we will assume that the required 

PIE = a,(D/E) -I- a,g -t a,k. 
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rate of return, k, in Equation (3) depends on the 
values of the risk variabIes 8, Cov, Rsq, and Sa, where 
R is  the firm's Value Line beta; Cov is the firm's pretax 
interest coverage ratio; Rsq is a measure of the stability 
of the firm's five-year historical EPS; and Sa is the 
standard deviation of the consensus analysts' five- 
year EPS growth forecast for the firm. Finally, as the 
linear form of the PIE equation is only an approxi- 
mation to the true PE equation, and 8, Cov, Rsq, and 
Sa are only proxies for k, we will add an error term, 
e, that represents the degree of approximation to the 
true relationship. 

With these assumptions, the final form of our 
P/E equation is as  follows: 

PIE = a,,(D/E) t a,g t a$ + 
a,Cov + a,Rsq + a,% -k e. (4) 

The purpose of our study is to use more recent 
data to determine which of the popular approaches 
for estimating future growth in the Discounted Cash 
Flow model is embodied in the market price of the 
firm's shares. 

We estimated Equation (4) to determine which 
estimate of future growth, g, when combined with 
the payout ratio, DE, and risk variables B, Cov, Rsq, 
and Sa, provides the best predictor of the firm's P/E 
ratio. To paraphrase Cragg and Malkie?, we would 
expect that growth estimates found in the best-fitting 
equation more closely approximate the expectation 
used by investors than those found in poorer-fitting 
equations. 

DESCRIPTION OF DATA 

Our data sets include both historically based 
measures of future growth and the consensus ana- 
lysts' forecasts of five-year earnings growth supplied 
by the Institutional Brokers Estimate System of 
Lynch, Jones & Ryan (IBES). The data also include 
the firm's dividend payout ratio and various measures 
of the firm's risk. We include the latter items in the 
regression, along with earnings growth, to account 
for other variables that may affect the firm's stock 
price. 

Earnings Per Share. Because our goal is to determine 
which earnings variable is embodied in the firm's mar- 
ket price, we need to define this variable with care. 
Financial analysts who study a firm's financial resuIts 
in detail generally prefer to "normalize" the firm's 
reported earnings for the effect of extraordinary 
items, such as write-offs of discontinued operations, 
or mergers and acquisitions. They also attempt, to the 
exient possible, to state earnings for different firms 
using a common set of accounting conventions. 

The data indude: 

We have defined "earnings" as the consensus 
analyst estimate (as reported by IBES) of the firm's 
earnings for the forthcoming year.' This definition 
approximates the normalized earnings that investors 
most likely have in mind when they make stock pur- 
chase and sell decisions. It implicitly incorporates the 
analysts' adjustments for differences in accounting 
treatment among firms and the effects of the business 
cycle on each firm's results of operations. Although 
we thought a t  first that this earnings estimate might 
be highly correlated with the analysts' five-year earn- 
ings growth forecasts, that was not the case. Thus, 
we avoided a potential spurious correlation problem. 
PricelEarnings Ratio. Corresponding to our definition 
of "earnings," the price/earnings ratio (ME) is calcu- 
lated as the closing stock price for the year divided 
by the consensus analyst earnings forecast for the 
forthcoming fiscal year. 
Dividends. Dividends per share represent the com- 
mon dividends deciared per share during the calendar 
year, after adjustment for a11 stock splits and stock 
dividends). The firm's dividend payout ratio i s  then 
defined as common dividends per share divided by 
the consensus analyst estimate of the earnings per 
share for the forthcoming calendar year (DIE). Al- 
though this definition has the deficiency that it is 
obviously biased downward - it divides this year's 
dividend by next year's earnings - it has the advan- 

earnings. We believe that this advantage outweighs 
the deficiency, especially when one considers the 
flaws of the apparent alternatives. Furthermore, we 
have verified that the results are insensitive to reason- 
able alternative definitions (see footnote 1). 
Growth. In comparing historically based and consen- 
sus analysts' forecasts, we calculated forty-one dif- 
ferent historical growth measures. These included the 
following: 1) the past growth rate in EPS as deter- 
mined by a log-linear least squares regression for the 
latest year,' two years, three years, . . ,, and ten 
years; 2) the past growth rate in DPS for the iatest 
year, two years, three years, . . ,, and ten years; 3)  
the past growth rate in book value per share (com- 
puted as the ratio of common equity to the outstand- 
ing common equity shares) for the latest year, two 
years, three years, . . ., and ten years; 4) the past 
growth rate in cash flow per share (computed as  the 
ratio of pretax income, depreciation, and deferred 
taxes to the outstanding common equity shares) for 
the latest year, two years, three years, . , ., and ten 
years; and 5) plowback growth (computed as the 
firm's retention ratio for the current year times the 
firm's latest annual return on common equity). 

We also used the five-year forecast of earnings 
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per share growth compiled by IBES and reported in 
mid-January of each year. This number represents the 
consensus (i.e., mean) forecast produced by analysts 
from the research departments of leading Wall Street 
and regional brokerage firms over the preceding three 
months. IBES selects the contributing brokers "be- 
cause of the superior quality of their research, profes- 
sional reputation, and client demand" (IBES Monthly 
Summary Book). 
Risk VariabIes. Although many risk factors could po- 
tentially affect the firm's stock price, mast of these 
factors are highly correlated with one another. As 
shown above in Equation (4), we decided to restrict 
our attention to four risk measures that have intuitive 
appeal and are followed by many financial analysts: 
1) 8, the firm's beta as published by Value Line; 2) 
Cov, the firm's pretax interest coverage ratio (ob- 
tained from Standard & Poor's Compustat); 3) Rsq, 
the stability of the firm's five-year historical EPS (mea- 
sured by the R2 from a fog-linear least squares regres- 
sion); and 4) Sa, the standard deviation of the 
consensus analysts' five-year EPS growth forecast 
(mean forecast) as computed by fBES. 

After careful analysis of the data used in our 
study, we felt that we could obtain more meaningful 
results by imposing six restrictions on the companies 
included in our study: 
1. 

2. 

3. 

4. 

5. 

6. 

Because of the need to calculate ten-year historical 
growth rates, and because we studied three dif- 
ferent time periods, 1981, 1982, and 1983, our 
study requires data for the thirteen-year period 
1971-1983. We included only companies with at 
least: a thirteen-year operating history in our study. 
As our historical growth rate calculations were 
based on log-linear regressions, and the logarithm 
of a negative number is not defined, we excluded 
all companies that experienced negative EPS dur- 
ing any of the years 1971-2983. 
For similar reasons, we also eliminated companies 
that did not pay a dividend during any one of the 
years 1971 -1 983. 
To insure comparability of time periods covered 
by each consensus earnings figure in the PIE ratios, 
we eliminated all companies that did riot have a 
December 31 fiscal year-end. 
To eliminate distortions caused by highly unusual 
events that distort current earnings but not ex- 
pected future earnings, and thus the firm's price/ 
earnings ratio, we eliminated any firm with a price/ 
earnings ratio greater than SO. 
As the evaluation of analysts' forecasts is a major 
part of this study, we eliminated all firms that IBES 
did not follow. 

Our final sample consisted of approximately 

sixty-five utility firms3 

RESULTS 

'To keep the number of calculations in our study 
to a reasonable level, we performed the study in two 
stages. In Stage 1, all forty-one historically oriented 
approaches for estimating future grawth were cor- 
related with each firm's P/E ratio. In Stage 2, the his- 
torical growth rate with the highest correlation to the 
PIE ratio was compared to the consensus analyst 
growth rate in the multiple regression model de- 
scribed by Equation (4) above. We performed our 
regressions for each of three recent time periods, be- 
cause we felt the results of our study might vary over 
time. 

First-Stage CorreXafion Study 

Table 1 gives the results of our first-stage cor.. 
relation study for each group of companies in each of 
the years 1981, 1982, and 1983, The values in this table 
measure the correlation between the historically ori-. 
ented growth rates for the various time periods and 
the firm's end-of-year PIE ratio. 

The four variables for which historical growth 
rates were calculated are shown in the left-hand col- 
umn: EPS indicates historical earnings per share 
growth, DPS indicates historical dividend per share 
growth, BVPS indicates historical book value per 
share growth, and CFPS indicates historical cash flow 
per share growth. The term "plowback' refers to the 
product of the firm's retention ratio in the currennt 
year and its return on book equity for that year. In 
all, we calculated forty-one historically oriented 
growth rates for each group of firms in each study 
period. 

The goal of the first-stage correlation analysis was 
to determine which historically oriented growth rate 
is most highly correlated with each group's year-end 
PIE ratio. Eight-year growth in CFPS has the highest 
correlation with PIE in 1981 and 1982, and ten-year 
growth in CFPS has the highest correlation with year- 
end P/E in 1983. In all cases, the plowback estimate 
of future growth performed poorly, indicating that - 
contrary ta generally held views -- plowback is not 
a factor in investor expectations of future growth. 

Second-Stage Regression Study 

In the second stage of our regression study, 
we ran the regression in Equation (4) using two dif- 
ferent measures of future growth, g: 1) the best his- 
torically oriented growth rate (gh) from the first-stage 
correlation study, and 2) the consensus analysts' fore- 
cast (gJ) of five-year EPS growth. The regression re- 
sults, which are shown in Table 2, support at least 



TABLE 1 

Correlation Coefficients of All 1-listorically Based Growth Estimates by Group and by Year with PIE 

fffslor;cd Gromfh R a f ~  k r i o d  in Years 

7981 
EPS -0.02 0.07 0.03 0.01 0.03 0.12 0.08 0.09 0.09 0.09 
D E  0.05 0.18 0.14 0.15 0.14 0.15 0.19 0.23 0.23 0.23 

BVPS 0.01 0.11 0.23 0.13 0.16 0.18 0.. 15 0.15 0.15 0.15 
CFPS -0.05 0.04 0.13 0.22 0.28 0.31 0.30 0.31 -0.57 -0.54 

Plowback 0.19 

1982 
EPS -0.10 -0.13 -0.06 ... 0.02 -0.02 .-.0.01 -0.03 .--0.03 0.00 0 00 
DPS -0.19 -0.10 0.03 0.05 0.07 0.08 0.09 0.11 0.13 0.13 

BVPS 0.07 0.08 0.11 0.11 0.09 0.10 0.11 0.1'1 0.09 0.09 
CFPS -0.02 -0.08 0.00 0 10 0.16 0.19 0.23 0.25 0.24 0.07 

Plowback 0.04 

1983 
EPS -0.06 -0.25 -0.25 -0.24 -0.16 -0.11 -0.05 0.00 0.02 0.02 

BVPS 0.03 0.10 0.04 0.09 0.15 0.16 0.19 0.21 0.22 0.21 
DPS 0.03 -0.10 -0.03 0.08 0.1s 0.21 0.21 0.21 0.22 0.24 

CFPS -0.08 0.01 0.02 0.08 0.20 0.29 0.35 0.38 0.40 0.42 

-.-------.- .1..1.----1. ..I 

Plowback -0.08 --.-- 

two general conclusions regarding the pricinp; 3f eq- 
uity securities. 

First, we found overwhelming evidence that 
the consensus analysts' forecast of future growth is 
superior to historicalfy oriented growth measures in 
predicting the firm's stock price. In every case, the R2 
in the regression containing the consensus analysts' 
forecast is higher than the RZ in the regression con- 
taining the historical growth measure. The regression 

coefficients in the equation containing the consensus 
analysts' forecast also are considerably more signifi- 
cant than they are in the alternative regression. These 
results are consistent with those found by Cragg and 
Malkiet for data covering the period 1961-1968. Our 
results also are consistent with the hypothesis that 
investors use analysts' forecasts, rather than histori- 
cally oriented growth calculations, in making stock 
buy-and-sell decisions. 

TABLE 2 

Regression Results 
Model ]I 

Part A: Historical 

PIE = a,, f a,D/E f ag,, + a,B + a.,Cov + a,Rsq a,Sa 
F Ratio 

1981 - 6.42* 10.31* 7.6F 3.24 0.54" 1.42* 57.43 0.83 46.49 

I982 --2.90* 9.32* 8.49* 2.85 0.45* -0.42 3.63 0.86 65.53 

1983 - 5.96' 10.20" 19.78' 4.85 0.44' 0.33 32.49 0.82 45.26 

___.__.-I.-.. Year $0 8, a2 8, $4 a b  R2 
.*1111 

25 
1.-- -_.- --.-I_-... - 

(5.50) (14.79) (2.20) (2.86) (2 50) (2.85) (4..07) 

(2.75) (18.52) (4,18) (2.83) (2.60) (0.05) (0.26) 

(3.70) (12.20) (433) (2.95) (1.89) (0.50) (1.29) 

Part B: Analysis 

P/E = a. + a,D/E f alga I- a,B + a,Cov t a&q f a,Sa 
Year % $1 $2 $3 8, $5 $6 R' F Ratio 

..-.I_. ___I-- " . - ~ ~ -  ---".-- ---. 
1981 -4.97* 10.62" 54.85' - 0.61 0.33* 0.63' 4.34 0.91 103.10 

(21S7) (8.56) (0.68) (2.28) (1.74) (0.37) 
97.62 1982 --2.16* 9.4P 50.71' -' 1.07 0.36" - 0.33 119.05' 0.90 

(2.59) (22.46) (9.31) (1.14) (2.53) (1.09) (1.60) 
1983 - 8.47* 11.96, 79.05* 2.16 0.56* 0.20 - 34.43 0.87 69.81 

(1 .w (7.07) (16.48) (7.84) (1.55) (3.08) (0.38) 

(6.23) 

.._---.------.. .--__._.I _--.---~-_.-_..".."-"-.. 
Notes: 
* Coefficient is sienificant at the 5% level (using: a one-tailed test) and has the correct sian. T-statistic in patentheses. " . "  " 



Second, mere IS some eviaence tnat investors 
tend to view risk in traditional terms. The interest 
coverage variable is statistically significant in all but 
one of our samples, and the stabiiity of the operating 
income variable is statistically significant in six of the 
twelve samples we studied. On the other hand, the 
beta is never statistically significant, and the standard 
deviation of the analysts' five-year growth forecasts 
is statistically significant in only two of our twelve 
samples. This evidence is far from conclusive, how- 
ever, because, as we demonstrate later, a significant 
degree of cross-correlation among our four risk var- 
iables makes any general inference about risk ex- 
tremely hazardous. 

Possible Misspecification of Risk 

The stock valuation theory says nothing about 
which risk variables are most important to investors. 
Therefore, we need to consider the possibility that the 
risk variables of our study are only proxies for the 
"true" risk variables used by investors. The inclusion 
of proxy variables may increase the variance of the 
parameters of most concern, which in this case are 
the coefficients of the growth variables4 

To allow for the possibility that the use of risk 
proxies has caused us to draw incorrect conclusions 
concerning the relative importance of analysts' 
growth forecasts and historical growth extrapolations, 
we have also estimated Equation (4) with the risk 
variables excluded. The results of these regressions 
are shown in Table 3. 

Again, there i s  overwhelming evidence that the 
consensus analysts' growth forecast is superior to the 
historically oriented growth measures in predicting 
the firm's stock price. The RZ and t-statistics are higher 
in every case. 

CONCLUSION 

The relationship between growth expectations 
and share prices is important in several major areas 
of finance. The data base of anaiysts' growth forecasts 
collected by Lynch, Jones & Ryan provides a unique 
opportunity to test the hypothesis that investors rely 
more heavily on analysts' growth forecasts than on 
historical growth extrapolations in making security 
buy-and-sell decisions. With the help of this data 
base, our studies affirm the superiority of analysts' 
forecasts over simple historical growth extrapolations 
in the stock price formation process. Indirectly, this 
finding lends support to the use of valuation models 
whose input includes expected growth rates. 

' We also tried several other definitions of "earnings," in,. 
cluding the firm's most recent primary earnings per share 
prior to any extraordinary items or discontinued operations. 
As our results were insensitive to reasonable alternative 

IADLI; 3 

Regression Results 
Model I1 

Part A: Historical 

PE = a" f a,DlE + a,g, 
&,I 2,  82 R2 F Ratio Year 

1981 -1.05 9.59 21.20 a.73 82.95 
(1.61) (12.13) (7.05) 
0.54 8.92 12.18 083 167.97 1982 
(1.38) (17.73) (6.95) 

1983 -0.75 8.92 12,18 0.77 107.82 
(1.13) (12.38) (7 94) 

-~.-~-- . . . . - . . . . . - . -_____~-- 

Part B: Annlysis 
PIE + an -t a , D E  + a& 
Year $0 $1 % R2 F Ratio 

1981 3.96 10.07 60.53 0.90 274.16 
(8.32) (8.31) (20.91) (15.79) 

1982 -1 75 9.19 44.92 0.88 246.36 
(4.00) (4.00) (22.35) (11.06) 

0.83 168.28 1983 -4.97 10.95 82.02 
(6.93) (6.93) (15.93) (1'1.02) 

Notes: 
* Coefficient is significant at the 5% level (using a one-tailed test) 

___ ____ ~ ...-- - 

-.."___--_.-. -..-.--.--- 

and has the correct sign. IT-statistic in parentheses. 

definitions of "earnings " we report only the results for the 
IBES consensus. 

For the latest year, we actually employed a point-to-point 
growth calculation because there were only two available 
observations. 

We use the word "approximately," because the set of avail- 
able firms varied each year. In any case, the number varied 
only from zero to three firms on either side of the figures 
cited here. 

* See Maddala (1977). 
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T H E  C O S T  O F  C A P I T A L  

w h a t  company is America’s top wealth creator? According to a recent Fortune arti- 
cle, the winver is Coca-Cola. Investors have entrusted $10.8 billion to Coke’s man- 
agers, who then caused that investment to grow to $135.7 billion. The diference 
between [he $135.7 billion market value and the $10.8 billion Coke‘s investors pro- 
vided is called its Market Value Added, or MVA. Thus, Coke’s managers have, since the 
company’s inception, added a stunning $124.9 billion to their shareholders’ wealth. 
Generol ElectricJ Microsoft, Intel, and Merck are nexf on Fortune’s list of top W A  
creatcrs. 

Is there any wuy to pick a company today that is likely to be a superior wealth cre- 
ator in the hture? Fortune reported that Steven Einhorn, research chief at Goldman 
Sachs, along with other top analysts, uses a tool called Economic Value Added, or EVA, 
to evaluate companies, while companies themselves use EVA to measure their perfor- 
mance and to determine managerial bonuses. 

Exactly what is EM? Developed by the consulting fim Stern Stewart & Company, 
EVA is designed to measure a corporation h- true profitability for a given year, and it is 
calculated as after-tax operating profits less the annual cost of all the capital the firm 
uses. 

The idea behind .EM is simple- f ims are truly profitable and create value if and 
only if their income exceeds the cost of all the capital they use to finance operations. 
The conventional measure of performance, net income, fakes into accounf the cost of 
debt, which shows up on financial statements as interest expense, but if does nof 
reflect the cost of  equity, Therefore, a firm c& report posifive net income yet still be 
unprofitable in an economic sense if its net income is less than its cost o f  eqdty. EVA 
corrects this flaw by recognizing fkrr f to properly measure a firm’s perfomance, it is 
necessa y to account for the cost of equity capital. 

Managers create EVA by develop ing, implementing, and nurturing projects that 
generate returns greater than their costs of capital. On average, Coke’s projects earned 
36percenl, which greatly exceeded its 9.7percent cost of capital. As a result, Coke had 
an EVA of $2.4 billion, which is outstanding. On the other hand, RJR Nabisco’s aver- 
age project earned a meager 6.2 percent, much less than its 9.8 percent cost of capi- 
tal, so its &‘E4 WQS a negative $1.2 billion. E Vh represents value added during a single 
year, and MVA represents total value created since the companyk inception, so there 
is an obvious correlation between EVA and WA. Therefore, ~iven  RJR’s negative EVA, 
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COST OF COMMON STOCK, k, 381 

Thus, investors expect t2 receive a dividend yield, DIEo, plus a capital gain, g, for a 
total expected return of k,, and in eqidibrjum this expected return is also equal to the 
required return, k,. This method of estimating the cost of equity is called the dis- 
counted cash+ ffow, or DC’ method HenceforthAwe wilt assume that equilibrium 
exists, hence k = k, so we can use the terms k, and k, interchangeably. 

It is easy to determine the dividend yield, but it is difficult to establish the proper 
growth rate. If past growth rates in earnings and dividends have been relativeiy stable, 
and if investors appear to be projecting a continuation of past trends, then g may be 
based on the firm’s historic growth rate. Howeveq if the companyk past growth has 
been abnormally high or low, either because of its own unique situation or because of 
general economic fluctuutions, then investors will riot project the past grow& rate 
into the future. In this case, g must he estimated in some other manner. 

Security analysts regularly make earnings and dividend growth forecasts, looking at 
such factors as projected sales, profit margins, and competitive factors. For example, 
Value Line, which i s  available in most libraries, provides growth rate forecasts for 1,700 
companies, and Merrill Lynch, Salomon Smith Barney, and other organizations make 
similar forecasts. Therefore, someone making a cost of equity estimate can obtain sev- 
eral analysts’ forecasts, average them, use the average as a proxy for the growth expec- 
tations of investors in general, and then combine this g with the current dividend yield 
to estimate k, as folIows: 

L- 0.1 + Growth rate as projected by security analysts. 

Again, note that this estimate of i(, is based on the assumption that g is expected to 
remain constant in the future! 

Another method for estimating g is called the reiention growth rate method. Here 
we first forecast the firm‘s average future dividend payout ratio and its complement, the 
retmlion rate, and then multiply the retention rate by the company’s expected future 
rate of return on equity (ROE): 

PO 

g = (Retention rate)(ROE) = (1.0 - Payout rate)(ROE). (I 0-7) 

Security analysts often crse this procedure when they estimate growth rates. For exam- 
ple, suppose NCC is expected to have a constant ROE of 14.5 percent, and it is expected 
to pay out 52 percent of its earnings and to retain 48 percent. In this case, its forecasted 
growth rate would he g = (0.48)(14.5%) = 7.0%. 

To illustrate the DCF approach, suppose NCC‘s stock sells for $32; its next expected 
dividend is $2.40; and its expected growth rate is 7 percent. NCC’s expected and 
required rate of return, hence its cost of common stock, would then be 14.5 percent: 

= 7.5% + 7.0% 
= 14.5%. 

--..__I_- 
‘Analysts. growth rate forecasts are usually for five.years into the future, and the rates provided represent the 
average ‘growth rate over that five-year horizon, Studies have shown that analysts’ forecasts represent the 
best source of growth rate data for DCF cost of capital estimates. See Robert Harris, “Usinghalysts’ Growth 
Rate Forecasts to Estimate Shareholder Required Rates of Return,” Financial Management, Spring 1986, 

Note also that huo organizatiqns-IBES and Zacks-collect the forecasts of leading analysts for most 
larger companies, average these forecasts, and then”pub1ish the averages. The IBES and Zacks data are avail- 
able over the Internd through on-line computer data services. 

I 
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The constant growth model is often used for estimat- 
ing zhe cost of equity capital in utility rate setting 
proceedings. A major source of controversy over the 
cost of equity is the method used to estimate the model's 
projected growth variable. (See, for example, [23, 24, 
361 for a discussion of several technical aspects reiated 
to the estimation of the dividend yield component in 
the constant growth model.) The best estimate of pro- 
jected growth is assumed to be one that incorporates 
all information regarding future growth contained in 
alternative growth proxies. In recent years, utility com- 

Our thanks to Louis Ederington and two anonymous referees for 
their valuable comments. AI1 remaining errors are the responsibility 
of the authors. We wish to also thank the Center for the Study of 
Regulated Industry at Georgia State University for financial support; 
to Lynch, Jones. and Ryan for providing the VB/uS data through an 
academic research grant: and to Salomon Brothers, lnc. for a b  
providing data. 

missions and researchers have been more receptive to 
consensus financial analyst's forecasts (FAF's) of growth 
as opposed to historical growth rates as the basis for 
the growth variable estimate (e.g.. [SI, [1OJ,[12], and 
[Zl]), A consensus forecast should incorporate the in- 
formation contained in alternative forecasts and there- 
fore provide the most appropriate estimate for rate of 
return regulation and research. (Motivation for the use 
of a consensus growth estimate is provided by the fore- 
casting literature that examines the benefits ofcombined 
forecasts, e.g., [ 18,19,26]1.) 

Here the informational content of the increasingly 
popular ConSensus forecast provided by Lynch, Jones, 
and Ryan'sslnsti~~nai B m h  Estimate Sysmn (I/B/E/S) 

'There is a growiig body of litemfure demonstrating the superiority 
of FAFs relathe IO naive forecasts (e.g. 16, 7, 141) and that the 
revision of F W s  conveys information to investots fe.g. [I ,  f 1. 15. 
161). See ! 171 for an in-depth review of this literature. 

23 
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is examined relative to the frequently used alternative 
forecasts by Salomon Brothers, Inc. and Value Line. In 
comparing the relative informational content of FAF’s, 
this adds to previous research (e-g., [8,30,37,38]) that 
has to date only examined the use of FAF’s versus 
historical growth rates as estimates of the growth rate 
in the constant growth model. For completeness, his- 
toripl growth estimates are also examined. The anaiy- 
sis is perforshed far a group of electric utilities over 
f 982-1986. Electric utilities are commonly the focus of 
applied academic research (e.g., [4,5,21,28,29,30,37, 
38]), and the constant growth model is frequently used 
in electric utilities’ rate setting proceedings. 

The results of the analyses for the sample utilities 
show the following: 

(i) There generally are large size differences between 
both the various FAF‘s and between the FAF’s and 
historical growth rates; 

(i i)  Neither the consensus I/BE/S forecast nor the 
FAF forecasts by Salomon Brothers and Value 
Line contain by itself ail the information included 
in the other FAF forecasts: and 

(iii)FAF-based growth rates contain all the informa- 
tion found in historical growth rates. 

The study‘s primary conclusion is that although a con- 
sensus FAF can be formed to contain all the informa- 
tion incorporated in alternative analysts’, forecasts, 
and historical growth rates, the construction of the 
consensus forecast requires the judicious choice of the 
weight to be assigned to each forecast. More generally, 
the results suggest that the informational content of 
forecasts used as proxies for investor expectations should 
be compared using a methodology similar to this study’s 
before being accepted in research and regulatory pro- 
ceedings. 

I. Hypothesis, 
A. The Hypothesis 

The standard constant growth model states, 

where, 

Po = current stock price, 
De = current dividend per share, 
g = expected constant growth rate of dividends, and 
k = required rate of return on equity. 

The estimate of the constant growth rate chosen for 
Equation ( I )  ideally contains all the information re- 
garding the valuation of equity capital included in all 
other alternative growth estimates. This concept is 
depicted graphically in Exhibit 1, which compares the 
relative informational content of two growth estimates, 
glm) and g(n). For exposition purposes, it is assumed 
that g(m) and g(n) are the only two growth estimates 
available to investors. However, the analysis can be 
easily extended to the joint comparison of more than 
two growth estimates. 

In Exhibit 1, the solid-lined circle encompasses a11 
the information included in g(m) and the brokenlined 
circle ail the information ingh), which investors incor- 
porate into stock prices. Panel A depicts a scenario in 
which g(m) contains all the infarmation incorporated 
in g(n), andg(n) does not contain all the information 
in g(m}. As a result, g(m} should be wholly used to 
estimate the growth component in Equation (1 ). Panel 
B depicts an opposite scenario in whichg(n) should be 
used instead of g(m) as a proxy. In Panel C neither 
grawth estimate contains all the information found in 
the other, although there is some overlap of infarma- 
tion as shown by the shaded area of intersection. In 
Panel D, both estimates contain unique information; 
there is no common information. Because neither fore- 
cast in Panels C and D contains all the information 
included in the other, some type of average ofg(m) and 
g(n) should be used as the growth estimate. Finally, in 
Panel E both g(m) and gin) contain exactly the same 
information found in the other. In this case,g(m) and 
g(n)  should be equal and either could be used as an 
estimate of growth. 

8. The Model 
The growth estimate’s relative informational con- 

tent is tested using the model developed in the works 
by MaIkiel 1271 and C r a g  and Malkiei 181. In their 
research on expectations and valuation, Crag and MaI- 
kiel constructed a linear price-earnings model that 
approximates a dividend growth model, such as Equa- 
tion (1) (see their equations 3.3-13 and 3.3-14,3.3-18, 
and 4.4-1). The linear price-earnings model is stated as 
follows: 
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Exhibit 1. Graphical Depiction of Growth Estimates’ Relative informational Content 
-*-- - .- -. - 

A&.- 
Cmwth Rate g(m) Contains All 
Information in Grow& Rate g(n) - 

--- 
Growth Rates g(m) and g(n) 

Cnntnin Unique and overlapping 
Wmnrion 

I t 

--- 
orowth Rates g(m) and gfn) Con& 

Only Unique Infmtion 

r-----l 

That is. the price-earnings is a linear funccion of a 
constant, plus the dividend payout ratio factor, ex- 
pected future growth factor, and a series of risk factors. 
In Equation (2). RISKi is the ith measure of risk as- 
sociated with the cost of equityk and E is an error term. 
Malkiel [27] and more recently Vander Weide and 
Carleton [37,38] found that the linear specification in 
Equation (2) is a fairly robust approximation af the 

true noniinear price-earning ratio model which can be 
derived from Equation (1) and, therefore, is useful for 
examining alternative proxies for growth. The specific 
measures of risk used in Equation (2) are discussed in 
Section 11. However, to facilitate the presentation of 
the paper’s methodology, the sources of the growth 
estimates are discussed first. 

C. The Growth Estimates 
Five end-of-the-year growth estimates were collected 

for a group of G2 electric utilities for December 1982 
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through December 1986. The selection criteria are 
discussed in Section 11. The growth rates are: 

GZBES = mean 5-year financial analysts’ 
consensus earnings growth forecast 
available through Lynch, Jones, and 
Ryan’s institutional Brokers Estimate 
system (I/B/E/s);~ 
The projected 5 -year normalized growth 
rate forecasted by Saiomon Brothers, 
Inc. in their publication Eiecrric Urihly 
MonfhiV; 

dividends per share as reported in the 
Value Line Investment Survey; 

GVLE = The 3 to 5-year forecasted growth in 
earnings per share as reported in the 
Value Line Investment Survey; and 

GH55 = The 5-year log-linear historical growth 
in dividends paid per share.” 

GSB 

GVLD = The 3 to 5-year forecasted growth in 

The financial analysts’ forecasts GIBES, GSB, GVLD. 
and GVLE are included in the study for several rea- 
sons. First. these growth estimates have been used in 
previous research to examine electric utilities’ cost of 
equity (e.g., [S, 211) and are frequently used in rate 
setting proceedings. Second, for the five years exam- 
ined in this study, this set of growth estimates permits 
an appreciably larger sample of utilities than do sets of 
these estimates combined with other growth estimates 
{e.g., Merrill Lynch) also available to the authors. Third, 
although the model in Equation (2) specifies dividend 
growth, this study uses both dividend and earnings 
estimates. Theoretically, dividends and earnings per 
share growth are identical in theconstant growth mode!, 
and from a practical viewpoint, financial analysts focus 
on earnings and, therefore, earnings per share data are 
more readily available. Finally, the historical growth 

’Use of the UBWS median as opposed to the mean growth forecasts 
does not alter the study’s findings. These results are available from 
the authors. 

?Five-year historical growth in earnings per share was also examined. 
The result sfor rhe5-year historical earningsgrowth rateshow it never 
contains information no1 already incorporated in !he FAF growth 
esrimates. and that the FAF growth estimates always contain sig- 
nificantly mre information than the 5-year historical earnings growth 
rates. in the interest of space’ihese results are not presented but are 
available from the authors. 

rate GHDS is included to provide additiona1 insights 
into the use of analysts’ versus historical growth rates. 
See also 18,29,30,37,38] for an examination of the use 
of historical growth rates to estimate the cosf of equity. 

D. Methodology 
The model in Equation (2) is initialiy estimated 

using each growth forecast to test hypotheses that each 
forecast contains all the information contained in all 
other forecasts. Later, the model in Equation (2) is 
used to examine the relative informational content of 
various combinations of forecasts. Similar to at! em- 
pirical valuation models, a caveat of these tests is that 
they are really joint tests of each growth rate’s informa- 
tional content and that investors price equity securities 
in a manner consistent with Equation (2). Maintaining 
that investors follow Equation (2) in setting security 
prices, the hypotheses regarding the alternative growth 
forecasts’ jnformational conrent are tested using the 
following variation of Equation (2): 

for 

m and n = GIBES. GSB, GVLI), GVLE, and GHDS. but 
m r n. 

The informational content of each growth estimate. as 
depicted in Exhibit 1, is tested by performing painvise 
likelihood ratio tests using Equations (2) and (3). See 
Maddala 1251 for details on tests using likelihood ra- 
tios. In performing the tests, the basic approach is to 
compare gfm)  and g(n) via two tests. In the first test, 
Equation (2) is estimated usingg(m) and Equation (3) 
i s  estimated using g(m) and gfn). The overall fit of 
Equation (2), as measured by the log of the likelihood 
function, is then tested against the overall fit of Equa- 
tion (3). As an example, suppose the test statistic is  
significant. This indicates that gfn) contains some in- 
foimation no? found in g(m). The second test involves 
estimating Equation (2) using g(n) and comparing its 
overall fit to Equation (31, again estimated usinggim) 
and g(n). If the test statistic from the second te5t is 
insignificant, theng(m) does not contain any informa- 
tion not already incorporated ing(n). In this case, these 
results would suggest that g(n) is a better proxy for 
investor expectations than gfm), again maintaining that 
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Exhibit 2. Possible Outcomes of Paiwise Likelihood 
Ratio Tests of the InfonnationaI Chntent 
of Two Alternative Constanr Growth Es- 
timates.g(m) and g(n} 

Test Significant Relative lmporiance 
No.’ 

_.- 

e-- --.- -.--.-- 
1 Yes 

2 No 

1 No 

- Ye!. 2 

1 Yes 

- Yes 7 

1 No 

7 - No 

Growth rate film) contains all the informa- 
tion in@l p’lus some additional informa- 
tion. See Panel A. Exhibit l. Growth rate 
 go?^) should be used as an estimaic of the 
constant growth rdk. 

Growth raiegOii contains ail the informa- 
tion ing(tnJ plus some additional informa- 
tion. See Panel 3. Exhibit I Growth rate 
g(nJ should he used asan esiimate ofihe 
constant growth rate. 

The growth riiteSgfm! andg(ni contain 
both unique and overlapping information. 
or onlv unique information. See Panels C 
and D. Exhibit I .  Acomhinatinn olgOn) 
andgfn) should bc used as an estimate of 
the constani growth rate 

The growth raiesgfnil andfifri) contain the 
sumr information See Panel E. Exhibit 1 .  
Either gwwth raw can he used as an es- 
timate of the constant growrh raw 

---- 
‘thing Equations (2) and (3). lest No~ I tests the informational 
content of glnzl relative to g{tr>. Test No. 2 tests the informalionat 
content o f g f i r )  relative toglm). 

investors follow Equation (2) in setting stock prices. 
Four outcomes are possible when performing the pair- 
wise likelihood ratia tests using Equations (2) and Q). 
These outcomes and their interpretation as they relate 
to the growth estimates’ relative informational content 
are summarized in Exhibit 2. 

If. The Data 
A. The Companies 

End-of-the year data were collected for 1982-1986 
for a sample of investor-owned electric utilities aperat- 
ing in the United States. Several different criteria are 
imposed in the selection of the sample companies. 
First, the sampie comprises companies for which data 
are available through I/B/E/S, Salomon Brothers, h ’ s  
Electric Uti& Month&, and the Value Line Investment 
Sunfey for each of the five years in the study, and each 
year’s forecasted growth rates are positive for each 
source. Second, companies were excluded which ex- 
perienced negative historicai dividend growth over 1982- 

Exhibit 3. Listing of Electric Utility Companies in 
Sample 

R__. - 
Allegheny Power 
American Elec. Pwr. 
Atlantic City Elec. 
Baltimore Gas & Elec. 
Boston Edison 
Carolina Pwr. & Lt. 
Central & South Wesl 
Central 111, Pub. Svc. 
Cilcorp 
Commonwealth Edison 
Commonwealth Energy 
Consolidated Edison 
Dayron Pwr. & LA. 
Deimarva Pwr. & LI. 
Detroit Edison 
Duke Power Co 
Eastern Uti)ities 
El Paso Electric 
Empire District Electric 
FPL Group 
Hawaiian Electric 
Houston Industries 
Idaho Power Co. 
Illinois Power Co. 
lnierstate Power 
lowd Electric Lt. & Pwr. 
iowa Resources Inc. 
lowa Southern Utilities 
Ipalco Enterprises 
Kansas Pwr. 8: Lt. 
Kentucky Utilities 

Louisville Gas & Elec. 
MDU Resource Group 
Minnesota Pwr. & Lt. 
Nevada Power Co. 
New England Electric 
Northeast Utilities 
Northern States Power 
Ohio Edison 
Oklahoma Gas & Electric 
Orange & Rockland \Jtil. 
Otter Tail Power 
PacifiCorp 
Pacific Gas & Elec. 
Penn. Pwr. & Lt. 
Portland Generaf Corp. 
Pntomac Electric Pwr. 
Public Service Eni. Group 
Public Service New Mexico 
Puget Sound Pwr. B Lr. 
San Diego Gas 6 Elec. 
Savannah Electric 
Southern Calf. Edison 
Southern Ind. Gas & Elec. 
Soulhem Company 
TECO Energy 
Texas Utilities 
Tucson Electric Pwr. 
Union Electric 
Utah h v r  & Lt. 
Wisconsin Pwr. 8: Lt. 
Wisconsin Public Service 

1986 except through stock splits and stock dividends. 
These criteria exclude companies for which it is be- 
lieved the constant growth model is not appropriate, 
since in practice the model is not used to estimate the 
cost ofequityforcompanieswith negativegrowth rates. 
Excluded companies are primarily those which have 
exhibited considerable financial burdens due to nu- 
clear construction programs (e.g,, Long Island Light- 
ing, Public Service Indiana, and Public Service New 
Hampshire). Third, to avoid possible distortions, sample 
companies are required to have a fiscal year ending 
December 31. Imposing these criteria results in the 
sample of 62 utilities listed in Exhibit 3. 



28 FINANCIAL MANAGEMENTNVINTER ‘1989 

€3. The Risk Variables 
A large number of variables have been used in re- 

search and regulatory proceedings to characterize elec- 
tric utilities’ equity risk. (Cragg and Malkiel f8] used 
risk measures such as equity beta and the variance of 
the long-term growth forecast [chapter 41, and Vander 
Weide and Carleton [37, 381 used the firm7s pre-tax 
interest coverage ratio and the stability of the firm’s 
five-ycar historical earnings per share among others.) 
The risk measures, RISKi in Equations (2) and (3), 
used in this study are defined below. 

BETA = The company’s equity beta. 

BONDI, BONDS and 
BOND3 = A dummy variable for the Moody‘s bond 

rating. If a company has either an “Aaa” 
or “Aa” rating, BOND1 is assigned a 
value of 1 and BOND2 and BOND3 
values of 0. For an “A” rating, BOND2 
is assigned a value of 1 and BOND1 and 
BOND3 values of 0. Finally, for a 
company with a “Baa” rating, BOND3 is 
assigned a value of I and BOND1 and 
BOND2 values af 0. 

NUKE = A dummy variable for the company’s 
nuclear status. NUKE is assigned a 
value of 0 if the company did not exhibit 
significant nuclear constructionlregula- 
tory risk during the 1982-4986 sample 
period. NUKE is assigned a value of 1 if 
the company did exhibit significant 
nuclear related sonstructionlregulatory 
risk during the sample period. The 
source of data for NlJKE is discussed 
below. 

A primary consideration in the choice of these risk 
variables is that they have all been used in academic 
studies to characterize equity risk? Beta is widely used 

‘In anearlierversionofthispaper,variousaccountingmeasures(e.g.. 
debt-lo-equity and times-interest-earned) were used, as well as the 
dispersion of the analysts‘ forecasts, as measures of equity risk T h e  
results using these measures are consistent with the conclusions 
asson’atedwilh the results reported in this paper, that the consensus 
IB/E/S consensus forecast does not contain all relevant information 
and the consmction of a consensus forecast requires the judicious 
choice of the weight to be assigned each analyst’s forecast. The 
authors prefer usage of BETA, BOND. and NUKE because of their 
intuitive appeal and their apparent ability to parsimoniously repre- 
sent the infomation contained in the other risk measurers. 

as a measure of systematic risk, and its theoretical 
underpinnings are well-known? Studies have shown 
that bond ratings incorporate numerous measures of 
risk (e.g., 19, 31, 321). and that bond ratings are sig- 
nificantly correlated with equity returns (e.g. f20, 33, 
391). The importance of nuclear risk for capital costs 
became apparent with the Three Mile Island accident 
on March 28,1979. Studies have shown that as a result 
of the accident, both bond risk premiums 123 and stock 
prices ([3, 221) for the entire electric utility industry 
reflected an increased perception of risk, with the risk 
effect being the greatest for firms with significant nu- 
clear exposure. 

C. Data Sources 
The sources of data for the growth estimates were 

described in Section I.?’hhe dependent variable PdEo in 
Equations (2) and (3) is the end-of-year price-earnings 
ratio. It equals the closing price on the last trading day 
of each year divided by earnings per share normalized 
for the effects of extraordinary items and discontinued 
operations.6 Three proxies were used for normalized 
earnings. They are the estimates for the forthcoming 
year of primary earning per share before extraordinary 
jtemsand discontinued operations provided byI/B/E/S, 
Salomon Brothers, and Value Line? The dividend pay- 
out ratio D~$€(J equals the end-of-year indicated divi- 
dend per share, divided by the proxy for normalized 
earnings per share. Dividends also exclude the payment 
of special dividends. The source of data for dividends 
is EIecrric Utility Monthly. The source of data for BETA 
is the tbhe  Line Investment Survey and bond rating 
data are obtained from Moody’s Bond Record. Finally 
the data for the risk variable NUKE are from various 
Salomon Brothers publications (e& [34]). In these 

!The authors acknowledge that the use of beta to estimate utilities‘ 
COSI of equity capital continues 10 be debated in the Literature (e&. 
141 and the comments and replies in earlier issues of this journal). 

‘As pointed OUI by a referee. a caveat to this paper$ analyses relales 
to the comparability of utilities‘ earnings per share both across 
companies and through time. Thc level and quality of earnings may 
vary across companies due to, for example, differing treatment of 
allowances for funds used duringconstruction (AFUDC) and the tax 
effects of normalization versus flow-through accounting (e.g.. the 
treatment of depreciation, tax deferrals. and investment tax credits), 
Earnings per share may not be directly comparable across time due 
to changes in accountingcanventions. In SFAS 90. for exampkit was 
decided during this study’s sample period that plant abandonment 
and disallowances were no longer extraordinary items for regulated 
utilities. 

- 
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Exhibit 4. Mean VaIues and Standard Deviations (in parentheses) for Sample Utilities’ --- -__--A 

1982 1983 1984 I985 1986 
Non- Nuclear Non- Nuclear Non- Nuclear Non- Nuclear Non. Nuclear 

Nuclear Group Nuclear Group Nudear Group Nuclear Group Nuclear Group 
Group Group Group Group Group 

,-- L--___-.l_.l 

PiE2 6.YX 6.78 7.09 6.02 7.4 I 6.42 9.19 7.42 11.45 9.1 1 
(0.X3) (1.45f (1.06) (0.93) (1.07) (070) (1.03) (090) (1.10) (1.31) 

GV1.D 5.89 6.1 h 5.hY 5.09 5 66 4.91 5.53 4.96 4.99 4.30 
(2.61) (2.33) (2.50) ( 1  7H) (267) (1.49) (1.3) (1.58) (2.05) (1.72) 

GVLE 6.31) h.50 5 6.5 5.64 5.54 47s 4.93 4.43 4.44 3.45 
(2.19) (1.13) ( ? “ I ? )  (1.91) (7.71) ( 1  67) (1.95) (1.W) (l.SS) (1.90) 

GSB 6.35 h.05 6.3 I 5.8 1 6.33 5.50 5.Y3 5.05 5.61 4.71 
(1.31) 0 . 2 5 )  (1.15) (1.25) (1.14) ( 1 . 3 )  (1.18) (1.13) (1.73) (1.17) 

GASD 6.18 5 70 6.07 S.69 6.03 5.5 I 5 94 5-22 5-68 4.68 
(3.79) (R.38) (2.86) ( 3 0 5 )  (2.77) (2.56) (191) (2.27) (3.03) (1.38) 

‘The growth rases are defined as follows: GIBES. i he mean I/BIE,5 consensus five-year earnings forecast: GSB. the Salomon Brothers’ projected 
5-year normalized growth: GVLD. the Value Line 3 to 5-year forecasted growth in dividends: CVLE. the Value Line 3 to S-year forecasted 
growth in earnings: and GHDS. 5-year historical grnwlh in dividends. 

%he price-earnings ratio is c?lculated for each company using the year-ending closingprice divided by the I/B/E!Sconsensusrstimaie ofprimary 
earnings per share before extraordinary items and discontinued operations for the forthcoming year. 

publications, Salomon Brotherscategorizes electric utili- 
ties into two groups-those with (NUKE = 1)  and 
those without (NUKE = 0) significant nuclear risk 
based upon the utilities’ investment in nuclear con- 
- 
’Fortunately. the various sourcesofprojectedearnings per share and 
forecastcd growth rates exhibiied only slight correlation. Regressing 
the projected earnings per share on forecasted growh resulted in an 
average udjunrd R-square of approximateiy 0. IS. Thus. the effects OS 
spurious correfatirm in the regression analysis presented in this paper 
shc>uld he minimal. 

The tests were also conducted using several other definitions of 
earnings pr share. including the most recent reported twelve-month 
earning per share, which. as of the end of December was for the 
period from October of the previous year tkmugh September of the 
current year. Assuming perfect foresight. normalized earnings were 
also defined in an earlier version of this paper as the annual primary 
earning per share actually reported for the current year. These 
earnings are generally not available uniil February or March of the 
following year. The conclusions drawn from the use of all of these 
alternative definitions of earnings per share are the same as those 
reported in this paper. The empiricral results using these alternative 
definitions are available from the auihors upon reguest. 

stvction relative to the value of equity and other fac- 
tors. 

Ill. Empirical Results 
A. Summary Statistics 

Exhibit 4 reports the means and standard deviations 
of the price-earnings ratios and ail growth estimates €or 
each year in the study. For comparative purposes the 
data are reported by nuclear risk classification, Le., for 
the Nonnuclear Group the risk variable NUKE = 0 
and for the Nuclear Group NUKE = 1. Of particular 
interest is the appreciable difference between the vari- 
ous FAFs for each group. For example, GSB generaliy 
exceeds GIBES for both groups. The difference, ap- 
proximately 100 basis points, is statistically and poten- 
tially emnomicafly significant in all years? For example, 

XFor each year stadstical tests were conducted 10 lest whether each 
pair of forecasts was significantly different. These results are avail- 
able upon request. 
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Exhibit 5. Estimates of Regression Coefficients for the Price-Earnings Model Using Equation (4)a 
__ __ 

CJrowh Estimate Used in Regression 
Regression GlBES GSB GVLD GVLE GHD5 

- --..----.I- ._- Variable Coefficient 
,-.__.-_-I__ ..--- 
Constan: 91 3.09' -0.99 1.47 3.29. 3.49' 

(0.YZ) (0.99) (0 87) (0.85) (0.80) 

YR83 1F2 -0 17 -0.13 -0.09 -0. I O  -0.1 Y 
(0.16) (0.14) (0.15) (0.16) (0.15) 

Y R84 49 0.38* 0.47' 0.43' 0.41' 0 28 
(0.16) (0.1s) (0.17) (0 16) (0.15) 

YR85 9 4  I .74' 1.97' 1.72' I .80' 1 .6-? 
(0.17) (0.15) (0.15) (0.16) (0.16) 

YR86 F.C 3.68' 3.9R' 3.70' 3.80" 356' 
(0.17) (0.I6) (0 IS) (0.17) (0.1 h) 

DlilEll Pi 6.99' 0.5 1 ' 8.84" 6.99' 6.95' 
(0.63) (0.66) (0.66) (0.50) (0.57) 

B? 24.l)i. 5 i .37' '2.W' 15.11 1 I .7OT 
(5.46) (5.71 t (2.93) (2.84) (1.92) 

BETA Ul -2.40" -1 -.-. 7 $  -2.06" -2.14" -7.19" 
( I  .03) (0.94) (0.97) ( I .02) ( 1 "(lo) 

-0.84' -0.63' -0.79 -0 83 4 x 7  NUKE a? 
(0.11) (0. I I ) (0. I 1 ) (0.1 1) (0.1 I )  

BOND2 0 3  ..0.49' -0.28' -0SU. "U.6 1 ' 4 4  I 
(0.1 1) (0.10) (0.1 it)  (0.1. I )  (0.1 1 )  

BOND3 a4 -1.12' -0.62' -1.19' . I  .37' . I .04 

(0.17) (0.17) (0.16) (0.17) (0.17) 

Logged Likelihood Function -388.79 -361.35 -369.86 -385.57 -380.45 

Adjusted R' 0.80 0.83 0.82 0.x0 0.x0 - 
"Standard errors in parentheses. 

'Significant a1 the 0.01 level. 

'Significant at the 0.05 level. 

a 100 basis point difference in the recommended cost 
of equity translates into a change in revenue require- 
ments in excess of $2.0 billion per year for the electric 
utility industry-9 

B. Estimation 
The models in Equations (2) and (3) are estimated 

by pooling the data across companies and time periods. 
As is common when pooling cross-section and time- 
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series data, dummy variables are also added to allow 
the intercept term to vary for each year (e.g., see Mad- 
dala [25, Chapter 141). The dummy variabtes are in- 
cluded to allow for yearly changes in variables, such as 
general capitai market conditions and investor behav- 
ior, which are not explicitly included in Equations (2) 
and (3), and are maintained to result in an additive shift 
in the overall level of all firms’ price-earnings ratios. 
With the inclusion of the time dummy variablesand the 
risk variables discussed in Section 11, the final formula- 
tion of Equation (2) is 

where. 

YRS3 = I if 1983.0 otherwise: 
YR84 = 1 if 1984.0 otherwise: 
YR8.5 = t if 1985. (I otherwise: 
YR86 = I if 1986.0 otherwise: and 

all other variables are as previously defined. 

A reformulation similar to Equation (4) is also applied 
to Equation (3). 

The regression model in Equation (4) is structured 
such that the intercept term, qq, captures the combined 
effects of a utility with either a “Aaa” or “Aa” bond 
rating, BOND1 = I ,  and a company with no nuciear 
risk, NUKE = 0, Therefore. the bond rating regression 
parameters a3 and a4 measure, respectively, the mean 
differences between the price-earnings ratio &/E() of 
utilities with “A” and “Baa“ rated bonds relative to 
those with “Aaa” or “Aa” rated bonds holding all eke 
constant. Likewise, the regression parameter a? meas- 
ures the differences between the mean price-earnings 
ratios of utilities with nuclear risk relative to com- 

y.Salomon Brothers 135) reports $133 billion of common equity out- 
standing as of June 30, 1986 for their 100 Electric Utilities. Using a 
marginal tax rate of 40% (federal and state), a 100 basis point 
difference in the recommended COS of equity would translate into a 
$2.22 billion [(%I33 billion x I%)/ ( I  - 40%)] difference in annual 
revenue requirements. 

panieswithout such risk, again holding all other factors 
constant. 

C. The Resub 
Exhibit 5 reports selected statistics from estimation 

of Equation (4) using each of the growth estimates and 
the I/B/E/S proxy for normalized earnings per share,’O 
Only the results using the I/E%E/S proxy for normalized 
earnings are reported since the conclusionsdrawn from 
the empirical findings are the same regardless of the 
proxy for normalized earnings.’ The results in Exhibit 
5 indicate that Equation (4) is a reasonable model of 
the electric utilities’ price-earning ratios with the signs 
of all the estimated regression coefficients as expected. 
Far example, (3. shows that utilities with higher ex- 
pected growth rates, holding all else constant, have 
higher price-earnings ratios. Aka, the negative coeffi- 
cient for 012 indicates that utilities with significant nuclear 
risk have, on average, priceearnings ratios approximately 
0.9Oiowerthan utilitieswithout such risk.’rhe negative 
coefficients for a3 and w. for “A” and “Baa” rated 
bonds, respectively, indicate that utilities with lower 
band ratings exhibit lower price-earnings ratios (ap- 
proximately 0.5 lower for “A” and 1.0 lower for “Baa” 
rated bonds). The results also show that the regression 
coefficient a1 for BETA is, as expected, negatively 
related IO the price-earnings ratio, Finally, the coeffi- 
cients for the yearly dummy variables are consistent 
with the significantly upward wend in the sample com- 
panies’ price-earnings ratios over the sample period 
(see summary statistics for PIE ratio in Exhibit 4). 

Exhibit 6 reports the calculated painvise likelihood 
ratio tests and is arranged such that the calculated 
likeiihood ratios correspond to tests of the infarma- 
tional content of the growth estimates in Calumn 1 
relative to the growth estimates in Columns 2 through 
6. The results in Exhibit 6 show that when the informa- 
tional content of GIBES is tested relative to all other 
growth estimates, all calculated likelihood ratios are 
significant at the 0.01 level (see Row 1). (Because of 
the serious economic consequences which could result 
from the incorrect rejecrion of the null hypotheses and 
the large number of pairwise tests, the probability of 
Type I error is set at 0.01.) For example, when the 

“?he regression estimates for the reformulated version of Equation 
(4) are available upon request. 

”The results using the SaIomon Brothers and Value Line proxy for 
normatized earnings are available upon request. 

- 
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Exhibit 6. Pairwise Likelihood Ratio Tests of the 
Informational Content of Alternative 
Proxies for Growth Rate in the Constant 
Growth Model' _- 

Calculated Likelihood Ratio Tests? 
GIBES GSB C3VL.D GVLE GNDS 

(1) (3  (3 (4) (5) (6) 

( 1 )  GIBES NIA 5632' 4u.20' I 1.72" 17.80' 
(2) GSB 1.44 N/A 8.12' 10.48' 1.42 
(3) GVLD 1.33 Y 14' N/A 378 2.18 
(4) GVLE 3.28 5692" 33.20' NIA 25.44' 
(5) GHDS 7.12' ~ 6 2 '  ~ 3 . 3 6 ~  1720' N/A ----- 

"Significant at the 0.01 ievel 

'The growth rates are defined as follows: GIBES. the mean I/BlEIS 
consensus 5-year earnings forecast: GSB, the Salomon  brothers^ 
projeered 5-year normalized growth: GVLD. the Value Line 3 to 
5-year forecasted growth in dividends. GVLE. the Value Line 3 to 
5-year forecasted growth in earnings: and GHDS. 5-year historical 
growth in dividends. 

'Significant likelihood ratio tests indicate that thc growih rate in 
Columns(2Hb) contains information not incorporated in the growth 
rate in Column (1). me ratio rests are chi-squared distributed with 
1 degree of freedom. The cnticdl test values nre 3.84 at the 0.05 level 
of significance. and 6.63 at the 0 0 1  level 

informational content of GIBES is compared to the 
Salornon Brothers growth rate, GSB, the calculated 
likelihood ratio equals 56.32 (see Row 1, Column 3) 
which is highly significant, indicating that GSB con- 
tains information not incorporated in GIBES. Conver- 
sely, when the informational content of all the other 
growth estimates is tested relative to GIBES (see Cof- 
umn 2), only GHDS is significant. For example, when 
testing the hypothesis that GIBES contains informa- 
tion not found in GSB, the calculated likelihood ratio 
equals 1.44 (see Row 2, Column 2), which is insig- 
nificant. This suggests that the I/B/E/S growth estimare 
does not contain any information not already found in 
GSB. The overall results indicate that all alternative 
growth estimates contained information not incorpo- 
rated in GIBES (Row I), whereas GIBES only con- 
tained some information not in GHD5 (Column 2) .  
Consequently, maintaining that Equation (2) repre- 
sents investors' pricing behavior for the sample utiii- 
ties, the results suggest .that GIBES was not the best 

If the set of all possible growth estimates is restricted 
to only those analyzed in this study, the results suggest 
that for the sample utilities, investor expectations are 
best proxied from some combination of GSBand GVLD. 
The hypothesis that GSB contained all information 
included in other growth rates is rejected when rested 
relative to GVLE and GVLD, whereas the hypotheses 
for all growth rates are rejected when tested relative to 
GSB. in  addition, the hypothesis that GVLE includes 
all information is rejected when tested against all other 
growth estimates including GVLD. whereas the hy- 
pothesis the GVLD contains all information is not 
rejected when tesred against GVLE. This finding pro- 
vides supports, therefore. for the use of some type of 
combined financial analyst forecast for estimating the 
constant growth term." 

Additional analyses were performed comparing the 
combined informational content of GSB and GVLD 
relative to the information contained in various com- 
binations of GIBES, GVLE, and GWDS. When testing 
the hypothesis that the combination of GSB and GVLD 
contains more information than the combinations of 
[ i )  GIBES and GVLE, (ii) GIBES and GHD5. and (iii) 
GVLE and GHDS, the caiculated likelihood ratios are 
56.66,39.56, and 34.28. respectively. which are all highly 
significant. In testing the hypotheses that these three 
combined forecasts contain information nor already 
incorporated in GSB and GVLD, afl likelihood ratio 
tests were insignificant. As an additional test, the hy- 
pothesis that the combination of GSB and GVLD 
contains more information than the combination of 
GIBES, GVLE, and GHD5 was also tested resulting in 
a likelihoad ratio of 34.10, which is again highly sig- 
nificant. Finally, the combination of GIBES, GVLE 
and GHD5 was found not to contain any information 
in addition to that incorporated in GSB and GVLD. 

Q. Performance of the i/S/E/S Consensus 
Forecast 

The performance of the consensus forecast, GIBES, 
is possibly explained by several factors. First, GIBES 

' h i g h t s  into the weights to assign 10 GSB and GVLD lo derive the 
optimal growth estimate,#'. are provided from the estimared regres- 
s$n coefficients. &?' for GSB and &'" for GVLD. from .the reformu- 
lated version of Equation (4) by lettingg' -= wGSB + ( I  w)GVLD. 
and maintaining the hypothesis that p2' = wp1 and p.," = ( 1  - rr')f3> 
The estimate for w is (Bi/&")/( 1 + pl'/f31"). The  estimated coeffi- 
cients for p:' and equal 37.54 and 10.50. respectively, resulring 
in an estimate of w of approximately 80% for GSB and 20% ( I  - w )  

proxy- for GVLD. 
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equally weights each individual analyst's forecast to 
obtain the consensus forecast. However, studies (e.g., 
[13, 191) of other economic variables indicate that in 
an optimal forecast the  weights assigned to individual 
forecasts are usually unequal. Since GSB and GVLE 
are often included in the derivation of GIBES, the 
results suggest that it may be that the equal weighting 
scheme is suboptimal. Furthermore, the finding that an 
individual forecast such as GSB comes close to includ- 
ing all information found in the other forecasts is con- 
sistent with the findings in the other studies (e.g., 116, 
261) that have examined forecasts of macroeconomic 
variables. These studies show that in  cases where the 
combined forecast is derived using incorrect weights, it 
is possibte for a good individual forecast to actually 
outperform the combined forecast. 

Another possible limitation of the I/B/E/S consen- 
sus daw which has been noted in the literature (e.g., 
117, 211) is that the forecasts contained in the I/R/E/S 
consensus forecast may no1 represent each source's 
most recent forecast. To the extent that there is a lag in 
collecting the most recent forecasts. GIBES may not 
incorporate ali relevant current information. 

The I/B/E/S data used in this study were usually 
made publicly available the Thursday of the third week 
of December. The Salmon Brothers forecast. GSB, 
was prepared at the end of each November and was 
published in the Electric Utiliry Montltls usually within 
the first week of December. Since this study uses end- 
of-month December price and earnings data. the pub- 
lished GSB was approximately one month old and may 
not have represented Salomon Brothers most recent 
unpublished forecast. (See [ I ]  for an examination of 
the impact an stock prices from releasing revisions of 
analysts' forecasts to select clients before making them 
available to the general public.) Also. for some of the 
utilities in the sample the Value Line forecasts were 
approximately two months old. Hence. considering the 
timing of the release of the Salomon Brothers and 
Value Line data. the performance of GiBES relat ive io 
GSB and GVLE cannot be fully explained by the pos- 

sibility that the I/B/E/S consensus data did not contain 
all the most recent forecasts-13 

E. Financial Analysts' Forecast ws. Historical 
Growth 

The results in Exhibit 6 also provide additional evi- 
dence of the superiority of FAF's over historical growth 
based forecasts. The results show that all financial 
analysts' forecasts contain a significant amount of in- 
formation used by investors in the determination of 
share prices not found in the historical growth rate 
GHD5. However, the historical growth rate, GHDS, 
also contains information not incorporated in GIBES 
and GVLE. 

It seems somewhar paradoxical that the financial 
analysts' forecasts GIBES and GVLE would not con- 
tain all the information found in the readily available 
historical growth rate GHDS. However both GIBES 
and GVLE are forecasts of growth in earnings' not 
dividends. The information incorporated in a rational 
earnings forecast need not include information found 
in historical dividend growth, even if such infomation 
is incorporated in stock prices, unless historical divi- 
dend growth also contains information pertaining to 
future growth in earnings. However, it would be ex- 
pected that a rational forecast of future growth in 
dividends would at least incorporate any infomation 
found in historical dividend growth rates. Exhibit 6 
shows that the Value Line's forecasted dividend growth 
rate, GVLD.contains all the information in the histori- 
cal growth rate, GHDS, and more. 

Finally. GSB always contains information not found 
in GND5 and GI-ID5 does not contain information not 
already incorporated in GSB. Since GSB is, for the 
sample companies. a part of the appropriate proxy for 
g the results indicate that an estimate comprised wholly 
of FAFs is preferable to one based solely on historical 
growth rates, or a cambination of historical growth 
rates and FAF's. These findings are consistent with 
those in 18.371. However Newbold, Zumwalt, and Kan- 
nan [30] compared ARXMA model forecasts to Value 
Line's, and found that combining forecasts increased 
forecasting ability. 

"As pointed out by a referee. the I/B/E,'Scvnsensus growth forecasts fv. $ u m m a ~  an 
are a mixture of hoth arithmetic and geometric growth rates and. 
therefore, i t  may he argued that their comparison to individual 
analyst's forecasts is unfair. However, as also noted by [he referee. 
such cri~icism is moot since i /B/E/S  forecasts are purchased by ana- 

. 
Consensus analysts' forecasts are being increasingly 

proxies investor expmtions* 
ofa COnSenSUS forecast a%WmeS that it incoTOrates di 

lysis, regulators, and companies who use I/B/F./S as an alternak to 
other forecasts. 

information relating to equity valuation contained in 
alternative proxies. This assumption is of critical im- 
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portance both in investor research and in regulatory 
rate setting proceedings where consensus forecasts are 
often used to establish cost of equity recomrnenda- 
tions. Using an approximation to a constant growth 
valuation model, this study examined the informational 
content of the commonly used vB/E/S consensus growth 
forecast relative to seIected individual analyst's fore- 
casts provided by Salomon Brothers and Value Line. 
Historical growth rateswere also examined. The analy- 
ses were peiforrned for a group of electric utiiities. 

Within the limitations of the empirical pricing model 
used in the study the results indicate, for the sample of 
utilities examined, that the I/B/E/S consensus forecast 
did not contain all relevant information. Instead, the 
selected individual analysts' forecasts consistently con- 
tained significant amounts of information not reflected 
in the consensus data. The results demonstrate that in 
research and regulatory proceedings, analyses similar 
io that performed in this study shoufd be conducted to 
establish the adequacy of forecasts used as proxies for 
growth. Finally, the results provide additional evidence 
that historical growth rates are poor proxies for inves- 
tor expectations; hence, they should not be used to 
estimate utilities' cost of equity capital. 
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Analysts' growth forecasts dominate past trends in predicting 
stock prices. 

James H. Vander Weide and Willard T. Carleton 
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counted Cash Flow (DCF) cost-of equity model, the 
analyst must know which growth estimate is embad- 
ied in the firm's stock price. A study by Cragg and 
Malkiel (1982) suggests that the stock valuation pro- 
cess embodies analysts' forecasts rather than histor- 
ically based growth figures such as the tenyear 
historical growth in dividends per share or the five- 
year growth in book value per share. The Cragg and 
Malkiel study is based on data for the 1960s, however, 
a decade that was considerably more stable than the 
recent past. 

As the issue of which growth rate to use in 
implementing the DCF model is so important to ap- 
plications of the model, we decided to investigate 
whether the Cragg and Malkiel conclusions continue 
to hold in more recent periods. This paper describes 
the results of our study. 

STATISnCAL MODEL 

The DCF model suggests that the firm's stock 
price is equal to the present value of the stream of 
dividends that investors expect to receive from own- 
ing the firm's shares. Under the assumption that 
investors expect dividends to grow at a constant rate, 
g, in perpetuity, the stock price is given by the fol- 
lowing simple expression: 

where: 
P, = current price per share of the firm's stock; 
D = current annual dividend per share; 

g = expected constant dividend growth rate: and 
k = required return on the firm's stock. 

Dividing both sides of Equation (1) by the 
firm's current earnings, E, we obtain: 

Thus, the firm's price/earnings (WE) ratio is a non- 
linear function af the firm's dividend payout ratio (D/ 
E), the expected growth in dividends (g), and the 
required rate of return. 

To investigate what growth expectation is em- 
bodied in the firm's current stock price, it is more 
convenient to work with a linear approximation to 
Equation (2). Thus, we will assume that: 

(31 

(Cragg and Malkiel found this assumption to be 
reasonable throughout their investigation .) 

Furthermore, we will assume that the required 

PIE = a,@IE) i- a,g + a&. 
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rate of return, k, in Equation (3) depends on the 
values of the risk variables B, Cov, Rsq, and Sa, where 
B is the firm's Value Line beta; Cov is the firm's pretax 
interest coverage ratio; Rsq is a measure of the stability 
of the firm's five-year historical EPS; and Sa is the 
standard deviation of the consensus analysts' five- 
year EPS growth forecast for the firm. Finally, as the 
linear form of the P/E equation is onIy an approxi- 
mation to the true P/E equation, and 8, Cov, Rsq, and 
Sa are only proxies for k, we will add an error term, 
e, that represents the degree of approxima tion to the 
true relationship. 

With these assumptions, the final form of our 
P/E equation is as follows: 

P/E = a,(DIE) + a,g .t a,B + 
a,Cov -i- a,Rsq + a,% + e. (4) 

The purpose of our study is to use more recent 
data to determine which of the popular approaches 
for estimating future growth in the Discounted Cash 
Flow model is embodied in the market price of the 
firm's shares. 

We estimated Equation (4) to determine which 
estimate of future growth, g, when combined with 
the payout ratio, DIE, and risk variables B, Cov, Rsq, 
and Sa, provides the best predictor of the firm's P/E 
ratio. To paraphrase C r a g  and Malkiel, we would 
expect that growth estimates found in the best-fitting 
equation more cIoseIy approximate the expectation 
used by investors than those found in poorer-fitting 
equations. 

DESCRIPTiON OF DATA 

Our data sets inciude both historically based 
measures of future growth and the consensus ana- 
iysts' forecasts of five-year earnings growth supplied 
by the Institutional Brokers Estimate System of 
Lynch, Jones & Ryan (IBES). The data also include 
the firm's dividend payout ratio and various measures 
of the firm's risk. We include the latter items in the 
regression, afong with earnings growth, to account 
for other variables that may affect the firm's stock 
price. 

Earnings Per Share. Because our goal is to determine 
which earnings variable is ernbodied in the firm's mar- 
ket price, we need to define this variable with care. 
Financial analysts who study a firm's financial resuIts 
in detail generally prefer to "normalize" the firm's 
reported earnings for the effect of extraordinary 
items, such a5 write-offs of discontinued operations, 
or mergers and acquisitions. They also attempt, to the 
extent possibIe, to state earnings for different firms 
using a common set of accounting conventions. 

The data include: 

We have defined "earnings" as  the consensus 
analyst estimate (as reported by IBES) of the firm's 
earnings for the forthcoming year.' This definition 
approximates the normalized earnirtgs that investors 
most likely have in mind when they make stock pur- 
chase and sell decisions. It implicitly incorporates the 
anaIysts' adjustments for differences in accounting 
treatment among firms and the effects of the business 
cycle on each firm's resu?ts of operations. Although 
we thought at first that this earnings estimate might 
be highly correlated with the analysts' fiveyear earn- 
ings growth forecasts, that was not the case. Thus, 
we avoided a potential spurioiis correlation problem. 
PricelEarnings Ratio. Corresponding to our definition 
of "earnings," the price/earnings ratio (ME) is calcu- 
Iated as the closing stock price for the year divided 
by the consensus analyst earnings forecast for the 
forthcoming fiscal year. 
Dividends. Dividends per share represent the com- 
mon dividends declared per share during the calendar 
year, after adjustment for all stock splits and stock 
dividends). The firm's dividend payout ratio is then 
defined as common dividends per share divided by 
the consensus andysyst estimate of the earnings per 
share for the forthcoming calendar year (DIE). AI- 
though this definition has the deficiency that it is 
obviously biased downward - it divides this year's 
dividend by next year's earnings - it has the advan- 
tage that it implicitly uses a "norrnalizeci" figure for 
earnings. We believe that this advantage outweighs 
the deficiency, especially when one considers the 
flaws of the apparent alternatives. Furthermore, we 
have verified that the results are insensitive to reason- 
able alternative definitions (see footnote 1). 
Growth. In comparing historically based and consen- 
sus analysts' forecasts, we calculated forty-one dif- 
ferent historical growth measures. These included the 
following: 1) the past growth rate in EPS as deter- 
mined by a log-linear least squares regression for the 
latest year,2 two years, three years, . . ., and ten 
years; 2) the past growth rate in DPS for the latest 
year, two years, three years, . . ., and ten years; 3)  
the past growth rate in book value per share (com- 
puted as the ratio of comrnun equity to the oritstand- 
ing common equity shares) for the latest year, two 
years, three years, . . ., and ten years; 4) the past 
growth rate in cash flow per share (computed as the 
ratio of pretax income, depreciation, and deferred 
taxes to the outstanding common equity shares) for 
the latest year, two years, three years, . . ., and ten 
years; and 5) plowback growth (computed as the 
firm's retention ratio for the current year times the 
firm's latest annual return on common equity). 

We aiso used the five-year forecast of earnings 
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per share growth compiled by IBES and reported in 
mid-January of each year. This number represents the 
consensu~ (Le., mean) forecast produced by analysts 
from the research departments of leading Wall Street 
and regional brokerage firms over the preceding three 
months. IBES selects the contributing brokers "be- 
cause of the superior quality of their research, profes- 
sional reputation, and client demand' ( I B E  Monthly 
Summa y Book). 
Risk Variabfes. Although many risk factors could po- 
tentially affect the firm's stock price, most of these 
factors are highly correIated with one another. As 
shown above in Equation (4), we decided to restrict 
our attention to four risk measures that have intuitive 
appeal and are followed by many financial analysts: 
1) B, the firm's beta as published by Value Line; 2) 
Cov, the firm's pretax interest coverage ratio (ob- 
tained from Standard & Poor's Compustat); 3) Rsq, 
the stability of the firm's five-year historical EFS [mea- 
sured by the R2 from a log-hear least squares regres- 
sion); and 4) Sa, the standard deviation of the 
consensus analysts' five-year EPS growth forecast 
(mean forecast) as computed by IBES. 

After careful analysis of the data used in our 
study, we felt that we could obtain more meaningful 
results by imposing six restrictions on the companies 
included in our study: 
1. 

2. 

3. 

4. 

5. 

6. 

Because of the need to calculate ten-year historical 
growth rates, and because we studied three dif- 
ferent time periods, 1981, 1982, and 1983, our 
study requires data for the thirteen-year period 
1971-1983. We included only companies with at 
least a thirteen-year operating history in our study. 
As uur historical growth rate calculations were 
based on log-linear regressions, and the logarithm 
of a negative number is not defined, we excluded 
all companies that experienced negative EPS dur- 
ing any of the years 1971-2983. 
For similar reasons, we also eliminated companies 
that did not pay a dividend during any one of the 
years 1971-1983. 
To insure comparability of time periods covered 
by each consensus earnings figure in the P/E ratios, 
we eliminated ail companies that did not have a 
December 31 fiscal year-end. 
To eIiminate distortions caused by highly unusual 
events that distort current earnings but: not ex- 
pected future earnings, and thus the firm's price/ 
earnings ratio, we eliminated any firm with a price/ 
earnings ratio greater than 50. 
As the evaluation of analysts' forecasts is a major 
part of this study, we eliminated all firms that IBES 
did not follow. 

Our final sample consisted of approximately 

sixty-five utility firms.? 

RESULTS 

To keep the number of calculations in our study 
to a reasonable level, we performed the study in two 
stages. in Stage 1, all forty-one historically oriented 
approaches for estimating future growth were cor- 
related with each firm's P/E ratio. In Stage 2, the his- 
torica1 growth rate with the highest correlation to the 
P/E ratio was compared to the consensus analyst 
growth rate in the multiple regression model de- 
scribed by Equation (4) above. We performed our 
regressions for each of three recent time periods, be- 
cause we felt the results of our study might vary over 
time. 

First-Stage Correlation Study 

Table 1 gives the results of our first-stage cor- 
relation study for each group of companies in each of 
the years 1981,2982, and 1983. The values in this table 
measure the correlation between the historically ori- 
ented growth rates for the various time periods and 
the firm's end-of-year PIE ratio. 

The four variables for which historical growth 
rates were calculated are shown in the left-hand col- 
umn: EPS indicates historical earnings per share 
growth, DPS indicates historical dividend per share 
growth, BVPS indicates historical book value per 
share growth, and CFPS indicates historical cash flow 
per share growth. The term "plowback" refers to the 
product of the firm's retention ratio in the currennt 
year and its return on book equity for that year. In 
all, we calculated forty-one historically oriented 
growth rates for each group of firms in each study 
period. 

The goal of the first-stage correlation anafysis was 
to determine which historically oriented growth rate 
is most highIy correlated with each group's yearend 
P/E ratio. Eight-year growth in CFPS has the highest 
correlation with PIE in 1981 and 1982, and ten-year 
growth in CFPS has the highest correlation with year- 
end P/E in 1983. In all cases, the plowback estimate 
of future growth performed poorly, indicating that - 
contrary to generally held views - plowback is not 
a factor in investor expectations of future growth. 

Second-Stage Regression Study 

In the second stage of our regression study, 
we ran the regression in Equation (4) using two dif- 
ferent measures of future growth, g: 1) the best his- 
torically oriented growth rate (g,,) from the first-stage 
correlation study, and 2) the consensus analysts' fore- 
cast (gn) of five-year EPS growth. The regression re- 
sults, which are shown in Table 2, support at least 



TABLE 1 

Correlation Coefficients of All tlistorically Based Growth Estimates by Group and by Year with PIE 

f.fisforica1 Growfh Rate Period in Years 

Current 
Year 1 2 3 4 5 6 7 8 9 10 

1981 

. ~ . I ~ . . . . - _ - _ - _ _ I _ _ _ - m - - -  ._.-111 I__--.-- 

EPS -0.02 0.07 0.03 0.01 0.03 0.12 0.08 0.09 0.09 0.09 
DPS 0.05 0.18 0.14 0.15 0.14 0.15 0.19 0.23 0.23 0.23 

BVPS 0.01 0.11 0.13 0. I3 O..I6 0.18 0.15 0.75 0.15 0.15 
CFPS .'.. 0.05 0.04 0.13 0.22 0.28 0.31 O..W 0.31 - 0.57 - 0.54 

Plowback 0.19 

1982 
EPS -0.10 -0.13 -0.06 -0.02 -0.02 -0.01 -0.03 -0.03 0.m 0 00 
DPS -0.19 -0.10 0.03 0.05 0.07 0.08 0.09 0.11 0.13 0.13 

BVPS 0.07 0.08 0.11 0.11 0.09 0.10 0.11 0.11 0.09 0.09 
CFPS -0.02 -0.08 0.00 0 10 0.16 0.19 0.23 0.25 0.24 0.07 

Plowback 0.04 

1983 
EPS -0.06 -0.25 -0.25 -0.24 -0.16 -0.11 -0.05 0.00 0.02 0.02 
DPS 0.03 -0.10 -0.03 0.08 0.15 0.21 0.21 0.21 0.22 0.24 

BVPS 0.03 0.10 0.04 0.09 0.15 0.16 0.29 0.21 0.22 0.21 
CFPS -0.08 0,Ol 0..02 0.08 0.20 0.29 0.35 0.38 0.40 0.42 81 

2 _._-- _,I.._ -- Plowback '- 0.08 

two general conclusions regarding the pricinp; d eq- 
uity securities. 

First, we found overwhelming evidence that 
the consensus analysts' forecast of future growth is 
superior to historically oriented growth measures in 
predicting the firm's stock price. In every case, the Rz 
in the regression containing the consensus analysts' 
forecast is higher than the R2 in the regression con- 
taining the historical growth measure. The regression 

coefficients in the equation containing the consensus 
analysts' forecast also are considerably niore signifi- 
cant than they are in the aiternative regression. These 
results are consistent with those found by Cragg and 
Malkiel for data covering the period 1961-1968. Our 
results also are consistent with the hypothesis that 
investors use analysts' forecasts, rather than histori- 
cally oriented growth calculations, in making stock 
buy-and-sell decisions. 

TABLE 2 

Regression Results 
Model I 

Part A. Historical 
M E  = an + alD/E .t as,, .t a,B -+ a,Cov + a,Rsq -1. aSa 

F Ratio 

1981 - 6.42' 10.31* 7.67 3.24 0.54" 1.42, 57.43 0.83 46.49 

I982 - 2.90' 9.32* 8.49* 2.85 0.45* -0.42 3.63 0.86 65.53 

1983 - 5.96* 10.20' 19.78' 4.85 0.44" 0.33 32.49 0.82 45.26 

___.....C- Year h 5, a2 j 3  ha 25 i b  R2 -.---- .I... --- 
(5.50) (14.79) (2.20) (2.86) (2,50) (2.85) (4.07) 

(2.75) (18.52) (4.18) (2.83) (2.60) (0.05) (0.26) 

(3.70) (12.20) (4.83) (2.95) (1.89) (0.50) (1.29) 

Part B: Analysis 

P/E = an -t a,D/E i- a2g, + a,B .t a,Cw + aJcsq + aSa 
Year h 21 I2 8, Qt is Ab R2 F Ratio 

1981 -4.97c 10 62* 54.85' - 0.61 0.33' 0 63* 4 34 0.91 103.10 

1982 -2.16* 9 47* 50 71* - 1.07 0 36* - 0.31 319.05' 0.90 97.62 

1983 - 8.47* 11.96, 79.05' 2 16 0.56* 0.20 - 34.43 0.87 69.81 

(6.23) (21,57) (8.56) (0 68) (2.28) (1.74) (0.37) 

(2.59) (22.46) (9.31) (1.14) (2 53) (1.09) (1.60) 

(1.44) - --.. -- (7 07) (16.48) (7.84) (1.55) (3.08) (0.38) - _____.I. 

Notes: 
* Coefficient is significant a t  the 5% level (using a one-tailed test) and has Ihe correct sign. T-statistic in parentheses. 



>econa, there IS some eviaence tnat Investors 
tend to view risk in traditional terms. The interest 
coverage variable is statistically significant in ail brit 
one of our samples, and the stability of the operating 
income variable is statistically significant in six of the 
twelve samples we studied. On the other hand, the 
beta is never statistically significant, and the standard 
deviation of the analysts' five-year growth forecasts 
is statistically significant in only two of our twelve 
samples. This evidence is far from canchsive, how- 
ever, because, as we demonstrate later, a significant 
degree of rxoss-correlation amang our four risk var- 
iables makes any general inference about risk ex- 
tremely hazardous. 

Possible Misspecification of Risk 

The stock vaIuation theory says nothing about 
which risk variables are most important to investors. 
Therefore, we need to consider the possibility that the 
risk variables of our study are only proxies for the 
"true" risk variables used by investors. The inclusion 
of proxy variables may increase the variance of the 
parameters of most concern, which in this case are 
the coefficients of the growth variables.' 

To allow for the possibility that the use of risk 
proxies has caused us to draw incorrect conclusions 
concerning the relative importance of analysts' 
growth forecasts and historical growth extrapolations, 
we have also estimated Equation (4) with the risk 
variables excluded. The results of these regressions 
are shown in Table 3. 

Again, there is ovenvheiming evidence that the 
consensus analysts' growth forecast is superior to the 
historically oriented growth measures in predicting 
the firm's stock price. The RZ and t-statistics are higher 
in every case. 

CONCLUSION 

The relationship between growth expectations 
and share prices is important in several major areas 
of finance. The data base of analysts' growth forecasts 
colIected by Lynch, Jones & Ryan provides a unique 
opportunity to test the hypothesis that investors rely 
more heavily on analysts' grawth forecasts than on 
historical growth extrapolations in making securiiy 
buy-and-sell decisions. With the help of this data 
base, our studies affirm the superiority of analysts' 
forecasts over simple historical growth extrapoIations 
in the stock price formation process. Indirectly, this 
finding lends support to the use of valuation models 
whose input includes expected growth rates. 

' We also tried several other definitions of "earnings," in- 
cluding the firm's most recent primary earnings per share 
prior to any extraordinary items or discontinued operations. 
A5 our results were insensitive to reasonable alternative 

1 HDLL .I 

Regression Results 
Mode1 It 

Part A: Historical 
P/E = as f a,D/E + a& 

F Ratio Year 

I981 -1.05 9.59 21.20 0.73 82.95 
(1.61) (12.13) (7.05) 

1982 0.54 8.92 12.18 083 167.97 
(1.38) (17.73) (6.95) 

1983 -0.75 8.92 12-18 
(1.13) (12.38) (7 94) 

1 _ 1 _ -  

4, 3, a? R' -._"̂ --- -- 

0.77 107.82 

Part B Analysis 

P/E i. a, I- a,D/E + alga 
Year i o  81 81 R' F Ratio 

1981 3.96 10.07 60-53 0.90 274.16 
(8.31) (8.31) (20.91) (15.79) 

0.88 246.36 1982 -1 75 9.19 44.92 
(4.00) (4.00) (21.35) (11.06) 

1983 -4.97 10.95 82.02 0,83 168.28 

I--- ..--- -__.__."I__- 

_I_ 

(6.93) (6.93) (15.93) (11.~2) 
-PI- _1_"1 

Notes.: 
* Coefficient is significant at the 5% level (using a one-tailed test) 
and has the correct sign.. 7-statistic in parentheses. 

definitions af "earnings " we report only the results for the 
IBES consensus. 

For the latest year, we actually employed a point-to-point 
growth calculation because there were only two available 
observations. 

We use the word "approximately," because the set of avail- 
able firms varied each year. .In any case, the number varied 
only from zero to three firms on either side of the figures 
cited here. 

See Maddala (1977). 

REFERENCES 

Bower, R. S., and D. H. Bower. "Rjsk and the Valuation of Com- 
mon Stock." Iournal of Political Ecanoniy, May-Itme 1969, pp. 349- 
362. 
Cragg, J. G., and Malkiel, B. G. "The Consensus and Accuracy of 
Some Predictions of the Growth of Corporate Earnings." Journal of 
Finance, March 1968, pp. 67-84. 
Cragg, J. G., and Maikiel, B. G. Expectations and the Structttre o/ 
Shnre Prices. Chicago: University of Chicago Press, 1982. 
Elton, E. J ~ ,  M. I. Gruber, and Mustava N. Gultekin. "Expectations 
and Share Prices," Management Science, September 1981, pp. 975- 
987. 
Federal Communications Commission, Notice of Proposed Krtl tmnk- 
ing. CC Docket No. 84-800, August 13, 1984. 
IBES Montkly Sunnnary Book. New York: Lynch, ]ones & Ryan, 
various issues. 
Maddala, G. E. Econometrics. New York: McGraw-Hill Book Corn- 
pany, 1977. 
Malkiel, B. G. "The Valuation of Public Utility Equities." Bdlournal 
u[ Economics and Maru7gemenl: Science, Spfing 1970, pp. 143-160. 
Peterson, De, and P. Peterson. 'The Effect of Changing Expecta- 
tions upon Stock Returns." ]ournu[ of Financial and Quantitative Anal. 
!pis, September 1982, pp. 799-813. 
Theil, H. Principles of Economfrics. New York John Wiley & Sons, 
1971 



Attorney General Srai 
DR Item 224 

'Witness: Don Nlurry 

Data Request: 
With respect to page 30, lines 12-23 and DAM-I6 and DAM-17, please provide all 
data used in the study of dividend and dividend announcements. Please provide 
the data in both paper and electronic (Microsoft Excel) formats. For the electronic 
version, please keep all data and equations intact. 

Response: 
Please reference the provided documentation and zip file attached to this response 
as AG DRI-224 ATTl and AG DRI-224 ATT2, as well as the response to item 231 
of the Attorney General's Initial Data Request. 



0 0 x 
2 

x 

w 0 

r; 

s 
9 
4 

I; 
2 
T 
ol ; 
ro 0 
9 
4 

n 5 
W N 

9, 
m 
4 
9 

c 

P 

x 
h. 5 
No 
9 
c? 

2 

m 0 
x 

x % 

w 0 
9 
4 

0 x 
s 
? 

m m m  o m  
0 0 0  3 r;: r: 0 -  
9 9 9  2 0 c! 22 
0 0 0  2 4  



N 

0 
6 

m 

5 

8 
8 

10 s 
0 

3 
d 
f 

N t 
u 0 
0 
9 

r 
c 

m 0 0 
d 

.r- 
0 
9 
4 

r 
J 

m 0 
9 
4 

9 
m 0 
9 
4 z 
P 
0 
9 
4 

P, 
8 
9 
4 

v) 
J 

m 5 
0 2. 

e a  
9 8  29 

hv) 0 0  
4 9  
Pc? 

w m  0 0  ;z 

m w  

d d  
8i; 

$ 6  
qcj 0 0  

t r  
0 0  
4 7  
0 4  

st8 
" +  0 0  

0 0  
8E; 
d t i  

r o  

0 0  
3 5  

00) 0 0  0 0  

t i d  

0 0  0 0  32 
r m  
9 9  
0 0  

0 0  

u m  
0 0  2 s  

* a  0 0  

0 0  
9 9  

$ 8  
9 9  
4 9  

" 8  8 0  
D O  

2Ei 
cljd 
0 0  

z z  
d o  
0 0  

VI  rL w 
P 
TT m 
U c 
m 
0 .a 
D 



ATG 

AGL Resources - ATG 

Date Dividends Earnings Expectation DiEerence 

1/28/2004 

1 /28/2004 

1 1/3/2003 

I Oi3012003 

7/31 12003 

7/30/2003 

412212003 

411 6f2003 

Î 1'3 1 /2OO3 

1011'7/2002 

7/25/2002 

4/30/2002 

2/1/2002 

'I f2W2002 

10I25l2001 

0.260 

0.280 

0.280 

0.280 

0.270 

2.010 annual 

0.340 

0.290 

0.980 

1.820 

0.170 

0.220 

0.890 

0.450 

4.620 annual 

0.280 

2.000 

0.280 

0.480 

0.250 

0.280 

0.900 

0.270 

I .750 

0.150 

0.200 

1 .ZOO 

0.270 

0.41 0 

1.500 

0.000 

0.010 

0.000 

(O.f.40) 

0.040 

0.000 

0.080 

0,010 

0.070 

0.020 

0.020 

(0.310) 

0.000 

0.040 

0.120 

Dividend and EPS Announcements.xls 



NJR 

New Jersey Resources - NJR 
Rate Dividends Earnings Expecbtior Difference 

1 /28/.2O04 

10/28/2003 

oi2a~2003 

712412003 

6J1012003 

412412003 

2/3/2003 

~2at2003 

1OJ3012002 

7/24/2002 

6/5/2002 

4/24/2002 

3/6/2002 

1f23l2002 

10/25/2001 

0.325 

0.31 

0.31 

0.3 

0.3 

0.87 

2.38 annual 

Q.16 

4 32 

0.86 

2.12 annual 

0.48 

1.3 

I .I 

2.95 annual 

0.85 

0.31 

2.35 

0.15 

0.31 

4.36 

0.3 

0.77 

2.12 

0.2 

0.3 

7.35 

0,3 

1 

2.95 

0.020 

0.01 5 

0.030 

0.01 0 

0.000 

0.460 

0.01 0 

0,090 

0.000 

(0.020) 

0.000 

(0.050) 

0,000 

0.100 

0.000 

Dividend and EPS Annnuncements.xls 



GAS 

NICOR- GAS 

Date Dividends Earnings Expectatton Difference 

.11/20/2003 0.465 0.465 0.000 

1 0/30/2003 O.O? 0.33 (0.320) 

7/17/2003 

51112003 

4/30/2003 

312012003 

3/4/2003 

11/21/2002 

8f 4 412002 

714 8/2002 

411812002 

411 7/2002 

3/21 12002 

1/23/2002 

I 1 /'l5/2001 

I011 8/200l 

0.465 

0.465 

0.465 

0.46 

0.46 

0.46 

0.46 

0 "44 

1.04 

2.88 annuat 

0.46 

0.9 

3.01 annual 

0.61 

0.465 0.000 

1.1 (0.060) 

0.48 0.005 

0.46 0.005 

2.65 0.230 

0.46 O.OQO 

0.64 (0.180) 

0.46 0.000 

0.46 0.000 

0.85 0.050 

0.455 0.005 

3.05 (0.040) 

0.44 0.000 

0.55 0.060 

Dividend and EPS Announcements.xl5 



NWN 

Northwest Natural- NWN 

Date Dividends Earnings 

1129/2004 

1/5/2004 

111412003 

101212003 

7/29/2 0 03 

7/2/2003 

5M32003 

411 /2003 

2f4f2003 

1/3/2003 

I V412002 

10/3/2002 

7/24/2002 

71512002 

4/24/2002 

4/5/2002 

3/4/2002 

4/3/2002 

0.325 

0.325 

0.315 

0.31 5 

0.315 

0.315 

0.315 

0.31 5 

0.315 

q.76 annual 

0.25 

0.17 

I .Ol 

1.62 annual 

-0.22 

0.1% 

1.32 

1.88 annual 

Expectatior Difference 

1.75 

0.325 

0.3 

0.31 5 

0.1 

0.31 5 

I .I 

0.315 

I .7 

0.31 5 

-0.25 

0.31 5 

0.14 

5.315 

1-13 

0.3  5 

I .75 

0.315 

0.010 

0.000 

(a.05~) 

0.01D 

0.070 

5.000 

(0.090) 

0.000 

(0.080) 

0.000 

0.030 

0.000 

0.040 

0.000 

0.170 

0.000 

0.130 

0.000 

Dividend and EPS Announcements.xls 



PGL 

Peoples Energy- PGt 

Date Dividends Earnings 

1/23/2004 

121512003 

1013112003 

81612003 

712512003 

61412003 

4/2512003 

2/5/2003 

I12412003 

12/4/2002 

IO12512002 

8/7/2002 

712612002 

5/22/2002 

4/26/2002 

21612002 

112512052 

0.53 

0.63 

0.53 

0.53 

0.52 

0.52 

0.52 

0.52 

0.85 

2.87 annuaf 

0.22 

1.77 

0.87 

2.8 annual 

0.04 

1.55 

0.88 

Expectation Difference 

0.88 (0.030) 

0.53 0.O00 

2.9 (0.030) 

0.53 0.000 

0.3 (0.080) 

0.53 0.000 

1.5 0.270 

0.52 0.010 

rnia WALUEI 

rnia #VALUE1 

2.75 0.050 

0.52 0.000 

0.28 (0.240) 

0.52 a,ooo 

1.52 0.030 

0.52 0.000 

1.05 (0.170) 

Dividend and EPS Announceinen€s.xls 



Piedmont - PNY 

Date Dividends Earnings 

1211 212003 

4 2.1 a2003 

8/22/2003 

ai2212003 

5/30/2003 

5/3012003 

2/28/2003 

212812003 

I2/13/2002 

1211 312002 

8/23/2002 

812312002 

5/31 12002 

5/81 12002 

2/22/2002 

2R212002 

1 2/7/200 1 

12/7/200’l 

0.415 

0.41 5 

0.415 

0-41 5 

0.4 

0.4 

0.4 

0-4 

0.385 

2.22 annual 

-0.29 

0.93 

1.74 

1.9 annual 

-0.027 

1.27 

1.26 

2.01 annual 

PNY 

Expectation Difference 

0.415 

2.15 

0.415 

I .3 

0.415 

I .3 

0.4 

1.55 

0.4 

2.75 

0.4 

-0.33 

0.4. 

I .27 

0.4 

1.6 

0.385 

2.05 

0.000 

0.070 

0.000 

(1.590) Changes in recording revenues ar 

0.000 

(0.370) 

0.01 5 

0.190 

0.000 

(0.850) 

0.000 

0.303 

0.000 

0.000 

0.000 

(0.340) 

0.000 

(0.040) 

Dividend and EPS Announcements.xis 



PNY 

ld COG 
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WGL 

WGL Holdings, Inc. 

Date Dividends Earnings 

1/2812004 

1211 912003 

111312003 

91242003 

7/30/2003 

6/25/2003 

413012003 

3/5/2003 

1/29/2003 

12/2012002 

1 il4f2002 

9/25/2002 

8/2/2002 

6l2612002 

511 12002 

2/25/2002 

I /30/2002 

12/14/2001 

10/3112001 

9/26/2001 

0.32 

0.32 

0.32 

0.32 

0.31 75 

0.31 75 

0.3175 

0.3175 

0.31 5 

0.31 5 

0.81 

2.3 annual 

-0.05 

1.66 

1.06 

-0.47 

-0.29 

0.94 

0.62 

-0.48 

Expectafior Difference 

0.8 

0.32 

2.2 

0.32 

0.15 

0.32 

1.6 

0.318 

0.9 

0.31 8 

-0.41 

0.3175 

-0.1 

0.31 75 

1.2 

0.3175 

0.85 

0.315 

-0.37 

0.31 5 

0.010 

0.000 

0.100 

0.000 

(0200) 

0.000 

0.060 

0.002 

0.1 60 

(0.001) 

(0.060) 

0.000 

(0.490) 

0.000 

(0.260) 

0.000 

(0.230) 

0.000 

(0.110) 

0.000 

Dividend and EPS Announcements.xls 



STOCK PRICE 

DATE ATG NJR 
2000:01:03 13.37 20.66 
2000:01:04 13.37 20.18 
2000:01:05 13.87 20.39 
2000:01:0ci 13.87 20.35 
2000:01:07 14.02 20.49 
2000:01:10 13.67 20.46 
2000:51:11 j3.62 20.25 
2000:01:22 13.82 20.39 
2000:01:13 13.97 20.52 
2000:01:14 13.92 20.80 
2000:01:17 NA NA 
2000:01:18 13.77 20.52 
200O:01:19 13.77 20.73 
2000:01:20 14.1 2 20.80 
2000:01:21 13.92 20.70 
2000:01:24 13.82 20.93 
2000:01:25 13.82 21.52 
2000:01:26 13.82 21.24 
2000:01:27 13.67 20.76 
2000:01:28 13.57 20.90 
2000:01:31 13,72 20.70 
2000:02:01 13.52 21.00 
2000:0202 13.42 20.87 
2000:02:03 13.67 21,24 
2000:0204 13.57 21.21 
2000:02:07 23.47 21.1 1 
2000:02:08 13.67 20.76 
2000:02:09 13.52 20.63 
2000:0210 13.86 20.59 
2000:0211 13.55 20.80 
2000:02:14 13.55 20.53 
2000:0215 13.71 20.56 
2000:02:16 13-55 20.90 
2000:02:17 13.86 20.66 
2000:02:1% 13.55 20.80 
2000:02:21 NA NA 
2000:02:22 13.55 20.28 
2000:02:23 NA NA 
2000:02:24 13.45 20.15 
2000:02:25 13.71 19.98 
2000:02:28 13.65 20.11 
2000:02:29 14.07 20.32 
2000:03:01 14.22 20.$8 
2000:03:02 14.43 20.25 
2000:03:03 14.48 20.25 
2000:03:06 14.12 20.42 
2000:03:07 14.48 20.39 
2000:03:08 14.43 20.73 
2000:03:09 14.48 21.28 
2000:03:10 14.27 20.70 
2000:03:13 14.32 20.88 

GAS NWN 
5.85 16.99 

6 16.69 
6.72 1639 
7.13 16.94 
7.75 17.04 
7.7 17.34 

7.64 17.09 
8 16.84 

8.41 16.65 
7.9 17.09 

7.8 17.04 
7.44 16.74 
8.26 16,45 
8.57 16.40 
8.05 15.75 
7.7 15.65 
7.9 15.90 

7.49 16.44 
7.49 16.26 
8.11 16.83 
8.11 16.98 
8.46 17,49 
9.23 17.75 
8.16 18.06 
7.8 16.42 

7.95 16.72 
7.39 17.03 
7.34 17.03 

7.49 16.67 
7.75 16.67 
7.39 16.83 
7.39 16.88 
7.03 16.98 

6.87 16.62 

4.72 15.90 
4.57 15.80 
5.03 15.83 
4.93 16.01 
4.87 15.49 
4.77 15.29 
5.85 15.18 
4.46 15.24 
4.62 ?5.$8 

5.08 15.24 
4,72 25.39 
4.72 15.18 

NA NA 

7.08 17.13 

NA NA 

NA NA 

5.13 15.08 

PGL PNY WGL 
5.81 23.93 21-46 
5.96 24.19 21.50 
6.42 24.44 21.55 
6.26 24-55 21.50 
6-56 24.34 21.45 
6.11 24.14 21.39 
5.86 23.88 20.98 
6.01 24.29 21.04 
5.91 24.65 21.04 
6.36 24.09 20.98 

NA NA NA 
5.86 
6.06 
5.76 
6.51 
5.76 
5.46 
5.46 
5.46 
4.4 

5.1 1 
5.35 
5-35 
5.91 
5.2 

5.06 
4.86 
4.75 
4.45 
4.4 
4.4 

4.35 
4.15 

4 
3.35 

3.65 

2.79 
2.09 
2.94 
326 
3.1 5 
2.99 
3.35 
2.29 
2.34 
3.35 
2.79 
2.09 
2.29 

NA NA 

3.3 NA 

24.24 21.09 
24.24 21 .09 
24.6 21.14 
24.5 21.19 

24.65 21.34 
24.29 20.77 
24.19 20.83 
24.03 20.98 
23.83 21.04 
23.42 20.77 
23.83 21.09 
23.88 20.93 
24.03 20.88 
23.67 20.88 
23.37 20.72 
23.06 20.93 
22.9 20.88 
22.8 20.62 

22.54 20.00 
21.72 20.26 
21.36 20.31 
Z'l.26 20.26 
21.31 20.52 
20.85 20.21 

19.51 19.64 
18.97 

20.18 18.70 
20.18 19-12 
20.49 19.23 
20.34 19.74 
19.93 19.74 
20.03 q9.64 
20.08 19.80 
20.8 19.74 

20.85 19.80 
21.06 19.90 
21.06 19.74 
20.49 19.80 
20.44 19.69 

m .  

Index 
5.59 

89.81 
93.99 

76.22 
86.41 
77.36 
76.62 
79.05 
82.67 

80.14 
80.37 
87.64 
95.52 
88.9 

84.53 
86.79 
86.69 
76.74 
94.92 
93.41 
94.77 
98-87 
97.26 
96.35 
95.71 
92.57 
92.92 
84.59 
85.63 
83.16 
79.39 
80.84 
67.75 

68.8 
64.75 
61.71 
61 S 3  
67.47 
75.59 
1.58 
I3.8 

19.96 
18.27 
4.06 
4.23 

12.92 
9.71 
3.35 

87.53 

NA 

NA 

Dividend and EPS Announcements.xls 



STOCK PRICE 

2000:03:14 
2000:03: 15 
2000:03:16 
2000:03:17 
2000:0320 
2000:03:21 
2000:03:22 
2000:03:23 
2000:0324 
2000:03:27 
2000:03:28 
2000:03:29 
2000:03:30 
2000:03:31 
2000:04:03 
2000:04:04 
2000:04:05 
2000:04:06 
2000:04;07 
2000:04:10 
2000:04:1 4 
2000:04:12 
2000:04:13 
2000:0414 
2000:04:17 
2000:04:18 
2000:04:19 
2000:04:20 

14.38 20.98 
14.53 21.05 
14.99 21.90 
14.58 21.34 
14.63 21.23 
14.58 21.12 
14.43 21.27 
14.3% 21.02 
14.43 21.16 
14,32 21.20 
13,96 21.51 
14.17 21.93 
14.22 22.29 
15.15 24.08 
14.38 23.94 
44.58 23.52 
14.79 23.10 
14.74 23.70 
14.84 22.53 
14.48 22-78 
14.43 22.32 
14,38 22.39 
44.48 22.50 
14.43 22.43 
14.63 22.25 
14.63 2218 
T4.38 22-01 
14.12 22.04 

2000:04:21 NA NA 
2000:04:24 
2000:04:25 
2000:04:26 
2000:04:27 
2000:0428 
2000:05:01 
2000:05:02 
2000:05:03 
2000:05:04 
2000:05:05 
2000:05:08 
2000:05:09 
200005:10 
2000:05:f I 
2000:05:12 
2000:05:15 
2000:05:16 
2000:05:17 

2000:05:19 
2000:05:22 
2000:05:23 
2000:0524 

2000:05:ia 

14.12 21.97 
14.53 22.1 I 

24.27 21.97 
14.43 22.67 
14.74 22.78 
14.74 22.85 

14.94 22.81 
14.74 23.03 
14.69 22.53 
13.91 22.32 
j3.91 22.15 
13.91 22.67 
13.76 22.32 
13.86 22.50 
13.86 22.64 
13.83 22.53 
13.83 2Zf5 
13.51 21.97 
13.56 22.08 
13.41 22.15 
13.46 22.04 

14.48 22.25 

14.58 22.78 

4.37 15.29 
5.03 15.34 
6.31 16.01 
5.8 15.88 

6.05 15.85 
6.11 15.85 
5.85 15.44 
5.8 15.29 

5.23 15.39 
5.85 15.90 
8.26 15.60 
7.02 15.80 
7.33 1.5.90 
7.38 16.01 
6.81 16.16 
7.15 16.08 
728 16.16 
7.12 16.42 
6.97 16.26 
7.02 16.36 
7.02 16.36 
7.28 16.72 
7.9 16.88 

7.64 16.36 
8.27 16.21 
8.11 16.42 
7.96 26.42 
8.16 1621 

7.96 16.31 
8.68 16.47 
8.37 17.09 
7.96 17.40 
8.16 18.34 
8.48 17.92 
8.01 48.03 
7.85 27.77 
8.01 17.98 
7.85 18.24 
7.54 18.03 
7.49 17-51 
7.9 17.56 

8.73 17.72 
8.58 18.16 
9.77 17,92 
9.77 17.82 
9.1 17.51 
9.57 17.35 
9.15 16.88 
9.83 16.99 
9.83 17.35 
0.76 17.25 

NA NA 

2.14 
2.19 
2.7 

2.29 
2.75 
2.34 
2.29 
2.6 

2.34 
2.45 
2.24 
2.24 
2.29 
2.45 
1.93 
2.24 
2.45 
2.6 

3.1 T 
3.32 
3.57 
3.68 
4.59 
4.8 

5.77 
5.31 
5.46 
5.66 

NA NA 
5.93 
6.07 
6.07 
5.66 
5.41 
5.52 
5.31 
4.95 
5.36 
5.26 
5.98 
5.46 
5.31 
6.07 
5.98. 
6.38 
6.13 
5.98 
6.07 
5.62 
6.1 8 
6.34 
6.54 

20.49 19.G4 
20.49 19.85 
21.57 20.77 
21.11 20.47 
21.36 20.62 
21.62 20.26 
22.24 20.42 
22.13 20.31 
21.5 20.77 
21.6 20.77' 

21.39 20.00 
21.76 20.47 
21.66 20.98 
22.03 22.48 
22.45 21.45 
22.1 8 21.29 
22.55 21.81 
22.98 21.76 
22.71 21.50 
22.61 21.23 
22.45 21.18 
22.82 21.39 
23.24 21.65 
22.4 21.91 

22.82 21.81 
22.71 22.60 
22.82 21.71 
22.87 21.60 

NA 
22,71 21.34 
23.5 27.50 

23.61 21.55 
23.29 21.81 
23.87 21.44 
23.45 22.33 
23.5 21.96 

23.19 21.65 
23.45 22.12 
23.5 22.01 
23.4 22.01 

23.13 22.q7 
23.66 22.22 
24,61 22.75 
24.4 22.43 

24,56 22.54 
24.88 22.69 
24-72 22.27 
24.56 21.96 
24.09 21.71 

23.93 21.65 
23.87 22.06 

23.82 21 .ai 

97.68 
98.81 
12.61 
13.89 
10.36 
13.79 
3.24 

1 I .38 
12.47 
18.5 

I f  .86 
14.1 1 
4.73 
9.35 
9.04 
4.24 
5.86 

13.41 
14.22 
9.75 
9.12 
1.13 

97-41 
78.81 
80.59 
93.64 
99.64 
98.18 

96.85 
13.37 
12.84 
9,45 
5.31 

12.13 
97.13 
89.65 
91 .OG 
92.44 
91 .a8 
85.53 
82.62 
90.87 
91 .C3 
2.q6 
1 .59 

96,12 
88.69 
76.71 
72.81 
66.27 
69.91 

NA 
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STOCK PRICE 

2000:05:25 13.3 21.90 
2000:05:26 13,72 22.1 1 
2000:05:29 NA NA 
2000:05:30 13.93 22.29 
2000:05:31 13.93 21 83 
2000:06:01 13-93 22.46 
2000:06:02 NA NA 
2000:06:05 13.62 22.18 
2000:06:06 I3,77 22.50 
2000:06:07 13.56 22.1 I 
2000:06:08 13.35 21.90 
2000:06:09 NA NA 
2000:06:12 13.56 21.90 
2000:06:13 13.56 21.91 
2000:06:14 13.41 21.91 
2000:06:15 13.72 21.84 
2000:06:16 13.56 22.30 
2000:0fJ:19 13.41 22.63 
2000:06:20 'I 3.46 23.02 
2000:06:21 13.46 23.63 
2000:06:22 13.25 23.49 
2000:06:23 13.25 22.88 
2000:05:26 13.51 23.16 
2000:06:27 13,2 2241 
2000:0628 13.35 23.02 
2000:06:29 14.24 22.84 
2000;06:30 13.37 21.80 
2000:07:03 14.14 22.16 
2000:07:04 NA NA 
2005:07:05 
2000:07:06 
2000:07:07 
2000:07:10 
2000:07:1 I 
2000:07:? 2 
2000:07:13 
2000:07:14 
2000:07:17 
2000:07:18 
2000:07:19 
2000:07:20 
2000:07:21 
2000:07:24 
2000:07:26 
2000:07:26 
2000:07:27 
2000:07:28 
2000:07:3 1 
2000:08:01 
200D:08:02 
2000:08:03 
2000:08:04 

14.14 21.91 
14.03 22.13 
14.14 21.80 
14.14 22.20 
14.19 22.81 
14.35 23.06 
14.3 22.91 

14.72 22.84 
14.72 22.91 
14.82 22.45 
14.3 22.41 

14.77 22.27 
14.4 21.95 

14.35 21.88 
14.61 22.16 
14.82 22.45 
15.13 22.38 
14.93 22.09 
15.13 22.84 
15.19 22.95 
15.5 23.16 

15.46 23.67 
15.55 23.67 

0.19 17.82 
0,35 18.13 

0.35 18.39 
0.5 18.13 

0.71 18.24 

(3.05 18.13 
9.51 18.45 
9.41 18.13 
9.05 18.86 

8.84 18.55 
9.31 19.07 
9.41 19.07 
9.41 18.86 
9.07 16.97 
9.31 19.12 
9.31 19.28 
9.05 19.62 
8.83 19.64 
8.32 39.23 
8.22 19.70 
7.38 19.49 
7.81 19.90 
8.63 19-02 
7.48 18.65 
8.26 18.76 

7.79 18.76 
8 18.60 

7.58 18.71 
7.68 18.45 
8.15 18.97 
8.1 16.55 

7.73 18.39 
7.79 48.86 
7.73 19.12 
7.73 19.59 
7.94 19.90 
8.68 19.85 
8.73 19.49 
8.52 18.76 
8.79 29.17 
8.73 18.65 
9.63 18.59 
9.21 18.81 
9.21 19.23 
0.1 19.12 

0.79 19.76 
1.57 19.65 
1.89 19.44 

NA NA 

NA NA 

NA NA 

NA NA 

6.43 23.87 21.91 
7.15 24.77 22.38 

7.2 24.93 22.69 
7-77 25.14 22.27 
7.77 26.41 22.64 
7.97 NA 22.69 
6.84 25.35 22.01 
8.13 25.35 21.96 
8.07 25.45 21.96 
7.77 25.09 21.85 
8.02 NA 21.71 
8.13 25.$9 21.65 
7.97 25.41 21.65 
7.72 25.35 21.65 
827 25.78 22.33 

8 25.83 22.12 
8.18 25.72 22,12 
8.13 25.25 21.76 
8.18 25.13 21.76 
7.6 24.6 22.34 

7.92 24.49 20.92 
8.18 24.33 20.92 
7A5 24.06 20.87 

NA NA NA 

67.28 
76.16 

87.85 
88.15 
97.02 
3.72 

97.81 
0.96 
3.29 
4 .% 

4.22 
2.57 

10-32 
6.98 
9.03 
5.87 

1 1.33 
10.04 
13.75 
10.3 
5.01 
2.5 

92.8 

NA 

8.2 24.81 21.18 NA 
8.59 
6.88 
7.45 

7.3 
6.77 
6.77 
7.14 
7.35 
7.09 
6,93 
6.98 
7.01 
6.88 
6.77 
7.24 
6.88 
6.57 
6.88 
6.2 

6.31 
6.41 
6.31 
6.57 
6.57 
6.72 
7.35 

NA NA 

24.54 20.81 
22.73 20.13 
23.8 20.07 

23.9 20.50 
23.74 21.19 
23.74 20.81 
23.96 21.19 
24.22 21.24 
24.81 21.40 
24.6 20.97 

24.01 21.4.0 
23.9 21.61 

24.01 21.29 
23.9 21.08 

24.06 21.35 
23.58 20.81 
23.53 20.44 
23.53 20.92 
24.01 20.71 
23.85 20.60 
23.47 20.55 
24.28 20.86 
24,28 21.77 
24.28 21 -98 
24.12 21.92 
24.17 21 -98 

NA 

83.13 
79.57 
94.4 

89.38 
86.21 
92.59 
93.82 
89.84 
92.31 
97.29 
4.91 
4.45 

99.83 
0,32 

82.28 
78.28 
73.84. 
73.15 
65.13 
59.58 
53.78 
52.28 
60.61 
63.06 
61 .I4 
62.54 

NA 
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2 0 0 0 : 0 8 : 0 7 
2000:08:08 
2000:08:09 
2000:08:10 
2000:08:1 I 
2000:08:14 
2000:08:15 
2000:08;16 
2000:08:17 
2000:08:18 
2000:08:21 
2000:08:22 
2000:08:23 

2000;08:25 
2000:08:28 NA 
2000:08:29 NA 
2000:08:30 
2000:08:31 

2000:09:04 NA 
2000:09:05 
2000:09:06 
2000:09:07 
2000:09:08 
2000:09:11 
2000:09:12 
2000:09:13 
2000:09:14 
2000:09:15 
2000:OQ: 18 
2000:09:4 9 
2000:09:20 
2000:09:21 
2000:09:22 
2000:09:25 
2000:09:26 
2000:09:27 
2000:09:28 
2000:09:29 
2000:10:02 
2000:10:03 
2000:10:04 
2000:10:05 
2000: 10:06 
2000: 10:09 
2000:10:10 
2000:10:1 I 
2000: 10: 12 
2000:l 0:43 
2000:10:16 
2000: 10:17 

2ooa:o8:24 

200o:a~:oi 

'l5.52 23.88 
15.55 23.70 
15.4 23.59 

15.41 23.49 
15.71 23.59 
16.13 24.27 
15.71 24.24 
16.26 24.70 
16.31 24.67 
16.47 24.45 
16.47 23.95 
16.37 23.99 
16.37 23.88 
16.21 23.45 
16.26 23.13 

NA 
PIA 

16.15 22.88 
16.1 22.91 

26.63 22.91 

16-63 22.81 
16.74 22.84 
16.9 23.09 

16.82 23.31 
17.02 23.70 
17.06 23.74 
17.27 23.97 
17.11 23.68 
17.23 23.82 
17.11 23.49 
17.16 22.84 
17.11 23.09 
16.52 22.73 
16.58 23-06 
16.31 22.84 
16.79 22.88 
16.9 23.17 

17 23.93 
17.07 23.64 
16.63 23.82 
16.47 23.42 
16.42 23\02 
16.37 22.98 
16.47 22.69 
16.74 22.77 
16.52 22.40 

17 22.44 
16.95 22.69 
17.06 22.73 
17.16 22.77 
57.32 22.62 

NA 

STOCK PRICE 

2.06 19.60 
1.94 19.97 
1.68 19.92 
1.85 19.86 
2.42 19.55 
2.79 20.02 
2.94 19.97 
2.84 19.97 
2.73 19.76 
2.36 19.39 
2.05 19.39 
1.79 19.39 
1.94 19.q8 
1.26 19.12 
1.57 19.02 

NA NA 
NA NA 

1.52 'l8.86 
1.06 19.44 
1.21 19.33 

0.84 19.28 
0.58 19.02 
1.05 19.55 
2.5 19.62 

2.75 20.25 
2.63 20.55 
1.73 20.50 
I .I5 20.23 

1.9 20.67 
1,79 20.39 
0.73 19.70 
0.89 19.97 
0.21 19.33 
0.21 19.02 
9.68 19.12 
0.73 19,23 
0.61 19.28 
0.87 19.44 
0.83 19.24 
0.45 19.39 
9.92 19.39 
9.17 19.02 
8.74 19.23 
8.58 18.96 
8.53 1!3,28 
7.73 18.91 
7.89 18.8;1 
7.95 19.18 
8.11 19.23 
8.42 19.39 
8.21 19.02 

NA NA 

7.83 24.5 2225 67.33 
7.97 24.49 22.20 59.81 
7.86 24.49 21.92 55.92 
8.04 24.61 21.71 54.99 
8.23 25.24 22.20 55.35 
8.54 25.45 22.67 59.54 
8.9 25.19 22.30 61.79 

8.69 25.03 22.51 60.01 
8.69 25.08 22.30 60.66 
8.54 25.08 21.92 60.86 
7.92 24.65 21.82 59.19 
7.81 24.86 21.61 54.68 
7.4 24.76 21.71 55.29 

7.45 24-6 21.66 53.5 
7.55 24.38 21.66 57.39 
7.76 NA 21.82 NA 
7.6 NA 21.82 NA 

7.55 23.1 21.77 
6.98 23.69 21.45 
7,14 23-47 22.14 

NA NA NA 
6.93 
7.4 

7.55 
7.74 

8.43 
8.64 
8.23 

7.92 
7.5 

7.87 
6.97 
6.81 
6.76 
7.6 

7.87 
8,45 
8.14 
7.98 
7.39 
7,08 
7.53 
6.81 
7.18 
7.13 
7.23 
7.29 
7.39 
8.29 
7.82 

8.18 

8.13 
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23.42 22.03 
23.96 22.20 
24.54 22.67 
25.11 22.98 
25.79 23.04 
25.83 22.98 
25.99 22.93 
25.61 22.77 
26.43 22.77 
25.99 22.83 
25.13 22.67 
25.61 22.83 
24.64 22.35 
25.12 22.20 
24.53 21.n 
25.23 22.35 
25.45 22.67 
26.42 22.93 
26.54 22.77 
25.94 22.72 
25.66 22.56 
25.83 22.56 
25.45 22.67 
25.45 22.35 
25.56 22.29 
25.29 22.18 
25.29 21.97 
25.18 22.08 
25.02 22.03 
25.45 22.08 
25.45 22.24 

62.78 
67.53 
76.37 

73.69 
70.92 
72.4 

75.85 
75.99 
73.51 
72.86 
71.22 
71 -21 
64.03 
61.37 
50.64 
43.98 
49.54 
50.45 
52.54 
52.08 
67.34 
67.29 
68.52 
63.29 
69.24 
72.1 1 
66.64 
63.74 
59.06 
38.41 
29.83 
41.95 
41 52 
38.46 

NA 



2000:10:18 
2000:10:19 
2000:10:20 
2000:10:23 
2000:10:24 
2000:10:26 
2OOO:f 0% 
2000:10:27 
2000:10:30 
2000:10:31 
2000:11:01 
2000:11:02 
2000:11:03 
2000:l I :06 
2000:l I :07 
2000:11:08 
2000:1 I TO9 
2000:1-f:1 0 
2OOO:l I :I 3 
2000:11:14 
2000:1'1:15 
2OOO:ll :I 6 
2000:11:17 
2000:11:20 
2000:11:21 
2OOO:l I :22 

17.27 22.66 
17.43 22.62 
17.43 22.84 
17.27 22.73 
17.06 22.48 
17.06 21.93 
17.27 22.48 
17.59 22.4% 
17.4% 22.77 
17.32 23.24 
17.59 22.91 
17.8 22.&0 

17.22 22.73 
1727 22.69 
17.22 22.73 
77.37 22.55 
17.32 22.80 
17-16 22.80 
17.53 22.88 
17.69 22.91 
17.98 22.95 
18.03 23.24 
18.3 23.38 

18.84 23.71 
19.27 23.57 
19.16 23.64 

2000:11:23 NA NA 
2000:14:24 19.38 23,93 
2000:l It27 19.06 23.68 
2000:1'l:28 19.49 23.71 
2000:11:29 19.6 23.86 
2000:11:30 19.38 23.42 
2000:12:01 19.33 23.64 
2000:12:04 19.16 23.57 
2000:1205 19.33 23.86 
20009206 18.95 23.53 
2000:12:07 19.16 23.78 
2000:12:08 19.7 24.33 
2000:12:11 19.49 24.51 
2000:12:12 19.27 24.15 
2000:12:13 19.16 24.28 
200c):1214 19 24.10 
2000:12:15 18.79 24.17 
2000:12:48 19.06 24.83 
2000:12:19 19.06 24.83 
2000:12:20 18.63 24.46 
2000:12:21 18.73 24.58 
2000:12:22 18.9 24.80 
2000:12:25 NA NA 
2000:12:26 19.33 25.17 
2000:12:27 19.7 26.09 
2000:12:28 19.81 26.24 

STOCK PRICE 

7.68 19.18 
7.63 18.91 
8.32 49.39 
8.32 19.60 
8.53 19.39 
8.8 18.75 

9.22 19.33 
9.7 19.60 

9.49 19.60 
0.08 20.08 
0.45 19.65 
0,55 19.49 
0.23 19.71 
0,39 19.60 
8.81 19.65 
0.23 19.87 
0.02 19.81 
9.86 19.87 
0.13 59.97 
0.29.20.24 
0.W 20.94 
1.3 20.40 

1.94 21,05 
2.47 20.83 

3 21.10 
2.63 21.15 

3.11 21.21 
3 20.72 

3.43 20.99 
3.1 6 21.05 
2.84 20.56 
2.95 20.83 
3.54 20.62 
3.16 20.56 
3.38 20.89 
3.48 21.15 
3.85 21.37 
3.91 22.01 
4.0-f 21.15 
4.07 21.69 
3.69 21.80 
3.22 22.44 
3.38 22.55 
3.91 22.55 
3.54 22,33 
4.23 22.60 
4.44 22.65 

5.88 22.92 
6.02 23.24 
7.47 23.24 

NA NA 

NA NA 

NA 

NA 

7.18 
7.39 
7.55 
7.93 
7.5 

7.34 
7.71 
8.1 9 
8.45 
8.98 
9.29 
9.4 

8.98 
9.45 
9.34 
0.34 
0.34 
0.45 
1.09 
I .72 
2.19 
2.87 
4.04 
4.4 

5.98 
4.56 

25,18 22.18 
24.97 21.92 
25.07 22.03 
24.96 21.92 
24.74 21.75 
24.85 21 .GO 
25.1 2 21.75 
25.45 22.03 
25.88 22.24 
26.42 21.86 
26.21 22.99 
26.15 23.42 
25.56 22.89 
25.66 22.56 
25.5 22.35 

25.66 22.58 
26.31 22.51 
25.B8 22.18 
26.31 22.56 
26.31 22.35 
26.37 23.20 
26.42 22.94 
27.56 23.37 
27.83 23.74 
28.26 23.96 
23.4% 23.85 

NA NA 
5.24 28.75 23.96 
4.67 28.64 24.06 
5.56 29.24 24.06 
5.35 29.13 24.01 
4.67 28.64 23.74 
5.19 29.18 24.33 
5.14 28.91 24.01 
5.72 28.64 24.06 
5.93 28.37 24.06 
6.08 28.86 24.65 
8.09 29.18 26.15 
6.88 30.1 25.13 
7.46 29.73 24.87 
7.46 30 24.75 
6.83 30.05 24.44 
5.82 30.59 24.01 
7.56 31.51 24.81 
7.2 39.73 24.97 

5.97 31.56 24.70 
6.61 31.67 24.92 
7.35 32.05 25.46 

8.42 33.53 26.10 
8.69 33.91 26.53 
9.7 34.46 26.96 

NA NA 

34.37 
47.86 
48.32 
52.72 
54.52 
45.22 
45.94 
57.1 6 
65.23 
76.75 
72.67 
72.73 
70.12 
66.24 
66.59 
65.97 
63.48 
57.19 
58.94 
62.14 
60.59 
59.76 
52.36 
46.74 
43.42 
40.84 

44.87 
44.95 
43.28 
41.12 
34.95 
34.97 
38.75 
50.02 
50.2 

48.85 
49.37 
53.28 
57.89 
62.27 
57.1 5 
51.46 
52.83 
40.61 
28.12 
22.79 
28.77 

36.69 
40.08 
38.52 

NA 

NA 
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STOCK PRlCE 

2000:1229 
2001 :01:01 NA 
2001:01:02 
2001 :01:03 
2001 :01:04 
2001:01:05 
2001:01:08 
2001 :QI :09 
2001 :Ol: lO 
2001:01:1 ,I 
2001 :o.t:q 2 
2001:01:lti NA 
2009:01:16 
2001 :91:17 
20QI:OI:’lB 
2001:01:19 
2001:01:22 
2001:01:23 
2007:01:24 
2001 :01:25 
2001 :Of 2 6  
2001:01:29 
2001:01:30 
2001 :01:31 
2001 :02:01 
2001 :02:02 
2001 :02:05 
2001 :02:06 
2001:02:07 
2001 :52:Q8 
2001 :02:09 
200 I :02: I 2  
2501 :02:13 
2001:02:I4 
2001:02:15 
2001:02:?6 
2001:02:j9 NA 
2007 :02:20 
2001 :02:21 
2001 :02:22 
2001 :02:23 
2001:02:26 
2001 :02:27 
2001:02:28 
2001 :0301 
2001:03:02 
2001 :03:05 
2001:03:06 
2001:03:07 
2001:03:08 
2003:03:09 
2001:03:12 

19 25.57 
NA 

18-79 24.54 
18.79 25.17 
17.71 23.84 
17.66 23.65 
17.87 23.61 
17.76 23.50 
77.82 23.61 
17.66 23.39 
‘17.76 23.21 

17.5 23.10 
17.12 22.62 
17.28 22.58 
47.55 22.17 
17.6 22.47 

17.82 23.06 
18.14 23.10 
f7.98 22.99 
1.7.87 22.73 
17.99 22.88 
17.86 22.77 
17.66 22.03 
17.46 22.35 
17.33 22.14 
17.61 22.32 
17.87 22.52 

17.9 22.62 
18.42 22.48 

18.6 22.85 
18.53 22.94 

18.84 22.99 
18.96 22.92 

18,75 22.87 
18.73 22.85 
18.49 22.75 
18.49 22.85 
18.73 22.70 
18.47 22.74 
18.87 22.62 
18.47 23.06 
18.85 24.10 
18.87 23.95 
18.86 23.65 
19.02 23.95 
19.12 23.82 
18.93 23.71 
18.64 23.50 

MA 

1823 22.76 

18.62 22.88 

NA. 

7.15 22,71 

4.89 22.17 
4.51 22.76 
2.52 21.53 
3.01 21.42 
3.49 21.58 
3.28 21.26 
3.28 21.47 
2.04 21.21 
2.2 21.05 

1.99 21.31 
2.42 20.94 
9.99 20.99 
1.99 20.99 
2.52 20.94 
2.42 21.69 
3.06 21.31 
2.58 20.94 
1.83 21.31 
2.51 21.08 
1.58 21 -27 
0.67 20.83 
1.94 21.18 
1.55 21.08 
2.02 21.30 
2.37 21 -69 
2.63 21-68 
3.16 21.86 
3.45 22.12 
3.12 22.95 

3 22.60 
2.79 22.47 
2.67 22.45 
3.16 22.12 

2.73 21.61 
3.18 21.38 
2.71 21.19 
2,42 20.74 
2.41 21.00 
2.35 21.39 
1.83 21.21 
1.83 21 .OO 
2.42 20.71 
2.09 20.69 
2.01 20.82 
2.45 21.17 
2.46 20.91 
2.7 20.95 

2.67 20.84 

NA NA 

NA NA 

NA NA 

8.15 

6.56 
6.4 
3.3 

3.73 
4.05 
3.2 

2.87 
2.08 

NA NA 

2.08 
NA NA 

I .33 
I .23 
I .I7 
1.12 
1.33 
I .81 
1.97 
2.29 
I .97 
2.29 
2.2 

1.32 
1.46 
1.49 
1 .?I 
2.06 
2.87 
3.24 
3.99 
3.81 
3.77 
3.6 

3.33 
3.76 

33.42 26.’IO 

32.16 25.03 
31.99 25.24 
30.08 23.74 
30.19 23.90 
30.74 24.23 
30.79 24.23 
30.9 25.03 

30.41 24.38 
29.86 24.33 

30.24 23.95 
213.75 24.01 
29.86 24.06 
29.37 23.68 
29.2 23.63 

28.88 24.55 
30.13 24.66 
30.08 24.44 
29.48 24.28 
29.97 24.63 
30.1 24.22 

29.32 24.11 
29.53 24.29 
29.63 24.02 
29.49 24.32 
29.43 24.37 
29.36 24.37 
29.35 24.06 
29.39 24.01 
29.58 24.25 
29.75 24.54 
29.01 24.37 
29.05 24.28 
29.18 24.24 

NA 

NA 

NA NA NA 
3.62 28.76 24.02 
3.97 28.75 23.76 
3.9 28.66 23.59 

3.77 28.48 235% 
4.03 27.91 23.49 
3.71 28.13 23.55 
3.30 28.06 23.74 
3.98 28.24 23.73 
4,58 28.35 23.68 
4.32 28.51 23.89 
4.55 28.48 23.74 
4.56 28.97 23.85 
5.01 29.1 23.94 
5.26 29.36 23.76 

5 29.24 23.50 

40.54 

33.48 
42.38 
37.7 

31.31 
33.29 
37.23 
40.92 
40.56 
42.64 

36.13 
38,9 
46.3 

45.63 
40.44 
44.1 9 
43.86 
41.08 
39.16 
45.36 
44.59 
42.51 
44.44 
34.62 
37.66 
40.08 
35.24 
36.1 5 
31.48 
34.74 
32.08 
23.7 

24.02 
19.41 

75.91 
7.24 
9.21 
7.04 

14.48 
12.5 
6.01 
2.713 
6.67 
6.74 
9.7 

8.62 
f3.88 
5.78 

95.71 

NA 

NA 

NA 
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STOCK PRICE 

2001 :0313 
2001:03:14 
2001 $355 
2001:03:./6 
2001 :03:19 
2001:03:20 
2001 :03:21 
2001 :03:22 
2001:03:23 
2001 :03:26 
2001:03:2f 
2001:03:28 
2001 :03:29 
2001 :03:30 
2001 :04:02 
2001 :04:03 
2001:04:04 
2001:04:05 

2001 :04:09 
2001:04:10 
2001:04:1 I 
200 1 :04: 1 2 

zoo1 :04:06 

18.8 24.08 
18.28 23.66 
18.45 23,72 
18.31 23.72 
18.75 24.06 
18.63 23.8% 
18.25 23.71 
17.77 23.06 
17.94 22.96 
$8.23 23.93 
18.75 24.09 
18.66 23.63 
18.54 23.54 
19.11 24.74 
18.85 24.64 
19.07 24.58 
18.95 24.68 
19.32 24.95 
18.8 24.50 

19.12 24.90 
T9.56 24.94 
15.17 24.74 
19.35 24.98 

2001:04:13 NA NA 
2001 :04:16 
2001 :04:17 
2001:04:18 
2001 :04:19 
2001 :04:20 
2001 :04:23 
2001 :0424 
2001 :04:25 
2001 :04:26 
2001:04:27 
2001:04:30 
2001 :05:01 
2001 :05:02 
2001 :05:03 
2001:05:04 
2001:05:07 
2001 :05:08 
2001:0509 
2001:05:10 
2001 :0511 
2001:0514 
200 1 : O S  1 5 
2001 :05:16 
2001:05:17 
2001 :05: 18 
2001;05:21 
2001 :05:22 
2001 :05:23 

19.22 25.22 
19.41 25.79 
18.88 25.45 
18.91 26.27 
18.51 24.68 
18-72 24.94 
18.93 25.07 
19.33 25.09 
19.63 25.82 
19.53 25.84 
19.7 25.78 

19.91 26.23 
19.58 26.01 
19.63 25.72 
20.06 25.70 
19.57 25.78 
20.08 25.96 
20.71 26.14 
20.79 26.16 
20.8 25.99 

20,94 26.10 
20.66 26.18 
20.85 26.13 
20.47 26.26 
20.96 26.43 
21.18 26.97 
21.16 27.41 
21.02 27.27 

2.26 20.98 
1.67 20.92 
2.09 20.93 
1.69 20.56 
2.02 20.75 
2.07 20.81 
1.89 20.56 
1.17 20.17 
0.97 20.00 
1.68 20.40 
1.86 20.82 
1.72 20.39 
I .82 20.30 
2.44 20.82 
2.36 20.82 
2.01 20.52 
2.01 20.69 
2.8 20.22 

1.85 19.91 
2-99 20.15 
3.28 20.48 
3.08 20.09 
3.39 20.20 

3.86 20.21 
4.55 20.21 
4.25 20.17 
3.71 19.95 
3.16 19.78 
3.58 19.52 
3.8 19.61 

4.25 19.94 
4.35 20.05 
4.2 20.01 

4.11 NA 
4.05 19.26 
3.32 4‘9.31 
2.7 19.13 
3.2 19.35 

3.42 NA 
2.94 19.74 
3.62 19.96 
3.58 19.94 
3.64 19.83 
3.71 19.98 
3.75 19.96 
4,03 20.10 
3.7 20.23 

4.12 20.65 
4.05 20.66 
3.85 20.23 
3.74 20.54. 

NA NA. 

4 6 1  
3.8 
4.4 

3.57 
4.1 1 
3.62 
3.20 
2.82 
2.75 
3.45 
3.2 

2.98 
3.03 
3.57 
3.65 
3.8 

4.07 
4.46 
3.2 

4.62 
4.62 
4.29 
4.44 

29.66 23.50 
29.53 23.44 
29.58 23.32 
29.53 23.00 
30.01 23.59 
30.12 23.45 
29.87 23.28 
29.39 23.03 
29.12 22.93 

30 23.41 
30.09 23.54 
30.05 23.1 8 
30.18 23.35 
31 42 23.98 
31.51 23.78 
31.2 23.55 

31.15 23.91 
30.84 23.24 
31.42 23.96 
31.61 24-55 
31,26 24.33 
31.85 24.49 

30.89 23.68. 

NA NA NA 
4.65 
5.38 
4.71 
3.64 
3.34 
3.75 
4.02 
4.48 
4.35 
4.76 
4.33 
4.54 
4.15 
3.59 
4.2 
4.3 
4.7 

4.98 
5.35 
5.22 
5. i 

5.16 
5.18 
4.8 

4.96 
5.07 
5.2 

4-87 

31.75 24.56 
32.12 25.06 
31.24 25.02 
31 .I 5 24.88 
30.49 24.55 
30.77 24.56 
30.93 24.69 
31.16 25.14 
31.42 24.98 
31.51 24.98 
31.11 25.09 
31.33 25.35 
30.92 2483 
30.32 24.77 
30.97 25,16 
30.41 25.28 
31.24 25.31 
31.34 25.29 
31.33 25.17 
31.29 25.44 
31.59 25.58 
31.55 25.66 
31.82 25.42 
31.56 25.61 
31.79 25.53 
3 1.84 25.60 
31.68 25.41 
31 -68 25.1 0 

97.5 
86.14 
95.93 
88.74 
96.65 
87.7 

79.84 
71.91 
80.12 
91,48 
0.64 

87.14 
89.07 
94.69 
90.75 
80.23 
79.86 
90.21 
79,68 
85.69 
97.48 
95.39 
97.49 

99.43 
4.86 

11.31 
9.55 
5.23 
4.4 

6.49 
12.55 

20.96 
21.41 
25.99 
20.52 . 
13.46 
17.99 
18.12 
12.71 
I 1-83 
‘i2.96 
1 $ .27 
12.84 
1 1 .46 
17.37 
15.14 
20.73 
23.8 

21.17 
16.6 

NA 

18.82 
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STOCK PRICE 

2004:05:24 21.22 27.26 
2001:05:25 21.17 27.26 
2001:05:28 NA 
2001 :05:29 
2001 :05:30 
2001:55:31 
2001 ;06:01 
2001 :06:04 
2001 :06:05 
2001 :06:06 
2501 :06:07 
2001:06:08 
2001:06:11 
2001:06:12 
2001:06:13 
2001 :06:14 
2001:06:15 
2001:06:18 
2001 :06:19 
2001 :06:20 
2001 :06:2 I 
2001 :06:22 
2001:06:25 
2001 :0&26 
2001 :06:27 
2001 :06:28 
2001 :06:29 
2001 :07:02 
2001:07:03 
2001 :Q7:04 NA 
2001 :OR05 
2001 :07:06 
200 I :07:09 
200'f:07:15 
200 1 :O7:1 I 
2001:07:12 
2001 :OR1 3 
2001:07:1 6 
2001:07:17 
2001:07;18 
2001:07:19 
2001 :OR20 
2001 :07:23 
2001 :07:24 
2001 :07:25 
2001 :07:26 
2001 :07:27 
2001:07:30 
2001 :07:31 
2001 :08:01 

200 I : 08: 03 
2001 :oa:02 

NA 
20.9 27.06 

20.72 27.06 
20.73 26.84 
2057 26.90 
21.26 27.08 
20,89 27.63 
20.51 27.36 
20.29 26.97 
20.47 27.08 
20.68 26.80 
20.82 27.44 
20.43 27.32 
20,?9 26.80 
20.21 27.03 
19.95 26.78 
20.08 26.57 
20.28 26.54 
20.12 26.81 
20.25 26.31 
19.94 25.87 
20.58 26.53 
20.77 26.87 
21.09 27.1 5 
20.96 27.58 
20.93 27.52 
20.92 27.52 

20.85 27.33 
20.87 27.19 
20.73 26.93 
20.78 26.54 
20.73 26.42 
20.72 26.54 
20.53 26.67 
20.58 26.47 
20.82 26.80 
20.66 26.51 
20.65 26.64 
20.58 26.70 
20.1 25.93 

19.85 25.25 
20.12 25.56 
20.91 26.42 
21.06 26.37 
21.26 26.94 
21.18 26.51 
21 .I 3 26.73 
2q.07 26.72 
21.17 26.61 

NA 

3.71 21.03 
3.35 20.98 

3.4 29.02 
3.52 21.02 
3.77 21.02 
3.43 21.06 
3.71 21.53 
3.51 21.88 
3.39 21.55 
3.26 21.46 
3.55 21.44 
3.78 21.28 
3.98 21.64 
3.77 21.64 
3.51 21.46 
3.71 21.23 
3.62 21.26 
3.77 21.27 
3.79 21.77 
3.54 21.94 
3.39 21.55 
3.34 21.28 
4.24 22.07 
4.29 21.71 
4.09 21.72 
4.32 21.90 
4.55 21.93 
3.99 21.86 

4.06 21.84 
3,88 21.69 
3.54 21.65 
2.88 21.59 
2.63 21.50 
2.48 21.35 
2.51 21.33 
1.96 21.13 
1.47 21.68 
1.38 21.34 
1.16 21.25 
1.38 21.32 
0.85 21.02 
0.04 20.74 
0.9 21 .q 3 

2.38 21.42 
2.67 21.50 
3.22 21.74 
2.69 21.45 
2.66 21.44 
3.14 21.59 
3.2 21 .60 

NA NA 

NA NA 

4.97 31.64 25.08 
4.49 31.65 24.90 

NA NA NA 
4.38 
4.32 
4.02 
3.93 
4.28 
4.62 
5.01 

5 
5.2 

5.72 
6.27 
5.79 
4.91 
5.42 
5.15 
5.79 
5.81 
5.03 
4.59 
4.19 
5.15 
5.38 
5.3 

5.15 
5.36 
4.97 

NA NA 
4.97 
4.41 
3.75 
3.17 
2.84 
2.65 
2.26 
2.03 
? .56 
1.38 
I .35 
I .81 
1.14 
0.14 
1-41 
2.48 
3.58 
3.43 
3.28 
3.02 
3.06 
3.23 

31.33 24.68 
31.85 24.74 
31.41 24.55 
31.17 24.60 
30.84 24.82 
31.37 24.81 
31.24 24.45 
31.05 24.14 
31.06 24.12 
31.33 23.95 
31.68 23.98 
31.53 23.87 
30.66 23.46 
31.13 23.89 
30.84 23.30 
30.85 23.22 
31.27 23.45 
31.19 23.59 
30.69 23.55 
30.25 23.38 
30.49 23.68 
30.96 23.95 
31.01 24.07' 
31.79 23.78 
31.5 24.11 
31.63 24.23 

31.72 24.52 
31,71 24.20 
31.22 24.12 
31.01 23.95 
30.62 23.77 
30,58 23.77 
30.2 23.93 

30.26 23.92 
30.51 23.97 
30.2 23.64 

30.43 23.55 
30.38 23.71 
29.53 23.10 
28.85 22.73 
29.75 23.46 
30.57 24.40 
30.41 24.60 
30.43 24.83 
30.43 24.69 
30.3 24.84 

30.29 24.39 
30 24.03 

NA 

14.9 
f 0.57 

6.69 
0.67 
6.49 
2.93 
3.71 
4.94 

99.49 
97.56 
96.4 

97.62 
94.1 

88.69 
79.86 
76.9 

69.55 
71.56 
71.1 

67.88 
69.25 
65.68 
68.32 
68.33 
72.24 
76.61 
79.95 
80.84 

79.06 
74.2 

76.81 
77.07 
7584 
77-94 
76.8 

76.56 
78.43 
74.26 
78.87 
73.52 
67.06 
54.97 
65.69 
71.96 
72.09 
73.n 
70.92 
7 3 2  

72.56 
70.83 

NA 

NA 
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STOCK PRICE 

2001 :08:06 
2001:08:07 
2001 :08:08 
2001 :08:09 
2001:08:10 
2001 :08: f 3 
2001:08:14 
2001:08:15 
2001:08:16 
2001:08:17 
2001 :08:20 
2001 :08:21 
2001 :08:22 
2001 :08:23 
2001 :08:24 
2001 :08:27 
2001 :08:28 
2001 :08:29 
2001 :08:30 
2001:08:31 

21.09 26.32 
21.25 26.78 
21.18 26.18 
21.26 26.45 
21.55 26.72 
21.51 26.63 
21.6 26.79 

21.64 26.37 
21.28 27.00 
21.11 27.03 
20.88 27.17 
20.56 27.03 
20,31 27.16 
20.37 26.97 
20.35 27.43 
j9.78 27.80 
19.33 27.47 
19.32 27.74 
19.12 27.55 

I 9  27.45 
2001 :09:03 NA NA 
2001:09:04 1956 27.56 
2001 :09:05 19,46 27.70 
2051:09:06 19.14 27.47 
2001:09:07 19.09 27.50 
2001:09:10 18.86 26.84 
2001:09:11 NA NA 
2001:09:12 NA NA 
2001 :09:13 NA NA 
2001:09:14 NA NA 
2001 :09:17 
2001:09:18 
2001:0919 
2001:09:20 
2001 :09:21 
2001 :09:24 
2001 :09:25 
2001:09:26 
200 I :09:27 
2001:09:28 
2001 :10:01 
2001:10:02 
2001:10:03 
2001:10:04 
2001:10:05 
2001 :I O:08 
2001 :10:09 
2001 :I 0:lO 
2001 :10:11 
2001 :I O:? 2 
2007 :I 0: 15 
2001 :I 0:16 

18.6 26.94 
18.69 26.94 
18.56 26.57 
T7.78 26.24 
17.58 25.96 
17.49 26.08 
17.57 26.30 
17,l 26.23 

17.22 26.26 
17.82 26.97 

16.2 27.24 
18.72 27.85 
18.67 28.58 
18.76 28.22 
18.76 28.34 
18.47 27.85 
18.96 27.94 
18.98 28.44 
18.86 28.05 
18.83 27.94 
19.08 27.93 

17.84 26-60 

3.07 21.51 
3.03 21.51 
2.58 21.60 
3.12 21.74 
3.43 22,04 
3.15 21.67 
3.46 21.82 
3.74 22.09 
4.12 22.18 
4.24 22.28 
4.14 22.25 
3.59 22.27 
3.8 22.36 

4.07 22.22 
4.33 22.63 
4.32 22.36 
4-26 22.40 
4.16 22.57 
4 . U  22.40 
4.12 22.27 

4.44 22.36 
4.42 22.80 
4.47 22.637 

4.47 21.93 

NA NA 

4.43 22.4~ 

NA NA 
NA NA 
NA NA 
NA NA 

4.77 21.55 
4.62 21.73 
4.39 20.51 
4.33 20.49 
3,69 20.58 
3.5 21.38 

3.88 21.02 
3.35 21.05 
3.65 20.83 
4.51 20,84 
4.71 20.58 
4.91 21.18 
4.86 22.23 
4,94 23.15 
4.66 20.85 
4.78 20.48 
4.56 20.27 
5.1 21.38 

5,12 21.10 
4.5 21.38 

4.39 21.39 
5.1 3 21.53 

2.8 
2.39 
2.12 
2.3 

2.96 
2.99 
3,4 

3.39 
3.98 
4.2 

4.62 
4.06 
4.33 
4.68 
4.71 
4.45 
4.33 
4.26 
4.32 
4.36 

29.41 24.01 

28.66 23.83 
29.52 24,IO 
29.53 24.51 
29.58 24.24 
29,62 24.27 
29.71 24.24 
30.26 24.47 
30.23 24.35 
30.45 24.37 
29.9 24.12 

30.19 24.25 
30.25 24.24 
30.26 24.40 
30.16 24.19 
29.91 24.22 
29.97 24.23 
29.66 24.07 
29.13 23.96 

28-87 24.09 

NA NA NA 
4.54 30.11 24.27 
4.65 29.9 24.08 
4.74 30.17 23.94 
4.75 30.33 23.97 
4.57 30.15 23.88 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

4.01 
4.06 
4.07 
3.67 
2.96 
2.73 
4.18 
3.78 
4.42 
5.22 
4.98 
6.07 
6.8 

7.08 
7.15 
7.19 
8.85 
7.76 
7.08 
6.71 
6.54 
7.42 

29.31 23.41 
29.26 23.95 
28.5 23.53 
27.4 23.10 

27.45 22.98 
27.54 22.92 
27.22 23,06 
27.09 23.24 
27.44 23.49 
28.21 23.85 
27.27 23.70 
28.16 24.08 
28.34 24.48 
28.94 24.79 
28.63 24.67 
28.08 24.10 
27.99 23.95 

28.17 24.78 
28.13 24.47 
27.31 24.49 
28.03 25.12 

28.79 24.93 

65.04 
65.02 
57.35 
58.29 
61.84 
60.21 
61.93 
58-77 
57.1 7 
51.67 
55.43 
52.98 
52.77 
50.43 
54.79 
54.25 
52.23 
50.53 
46.42 
46.92 

47.79 
44.16 
38.97 
37.51 
43.14 

NA 

NA 
NA 
NA 
NA 

38.25 
41 52 
41.33 
40.58 
31.96 
37.52 
41.33 
37.45 
33.58 
40.74 
41.07 
46.1 5 
50.07 
50.33 
50.38 
50.82 
49.79 
54.41 
51.7 

48.61 
47.06 
48.86 
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STOCK PRICE 

2001 :10:17 
2001 :I 0:18 
2002:10:19 
2001 :I 022 
200 I : 1 09.3 
2001:10:24 
2001 : 10:25 
2001 :I 026 
2001:10:29 
2001 :I 0:30 
2008:10:31 
2001:11:01 
2001:11:02 
2001:11:05 
2001:11:06 
2001:11:07 
20ql :I I :OB 
20~1:11:09 
2001:11:12 
2001:ll ;I3 
2001 :I 1:14 
2001 :I 1 :I 5 
2001:11 :I6 
2001 :I 1:19 
2001 :I 1 :20 
2001:11:21 
2001:11:22 NA 
2001 :1 I 23 
2001:11:26 
2001 :I I :27 
2001 :I 1 :28 
2001 :I 1 :29 
2001:11:30 
2001 :I 2:03 
2001 :12:04 
2001:12:05 
2001 :12:06 
2001 :12:07 
2001 :I 2:lO 
2001:12:11 
2001 :12:12 
200 I :I 2: 1 3 
2001 :I 2:14 
2001:12: 17 
2001 :I 2: 18 
2001 :I 2: 19 
200 I : 1 2:20 
2001 :I 2 2 1  
2001:A 224 
2001 :I 2:25 NA 
2001:12:26 
2001 : 12:27 

j8.85 27.86 
18.21 27.16 
18.58 27.63 
18.75 27.64 
18.38 28.37 
18.1 28.06 

18.33 28.00 
18.4 27.83 

’l8.35 27.67 
18.18 27.42 
18.42 27.45 
18.69 27.98 
18.7 27.58 

19.04 28.37 
19.39 28.31 
19.43 27.88 
19.46.27.97 
19.63 27.84 
19.71 28.13 
19.72 28.46 
19.66 28.46 
19.18 28.37 
19.15 28.74 
19.79 29.32 
19.55 29.60 
18.99 29.38 

19.46 29.64 
19.04 29.53 
19.06 28.92 
19.06 28.67 
19.87 28.7% 
19.36 28.64 
19.72 28.48 
19.85 28.83 
19.73 28.69 
19.91 28.52 

19.83 28.14 
19.52 27.91 
19.37 27,85 
19.18 27.93 
19.32 28.18 
19.71 28.48 
19.69 29.14 
20.41 28.95 
20.i5 28.92 
20.45 28.25 
20.49 29.16 

20.57 29.22 
20.66 29.16 

NA 

19.91 28.66 

NA 

5.51 21.58 
456 21.07 
5.66 21 .I 1 
5.92 21.42 
5.42 21.41 
4.62 21.39 
4.85 21.29 
4.69 21.37 
4.65 21.36 
4.55 21.44 
4.63 21.57 
4.55 21.77 
3.9 21.54 

4.63 21.62 
4.7 21:66 

4.69 21.68 
4.82 21 -89 
4.74 22.03 
4.95 22.05 
4.42 22.33 
4.45 21.99 
4.01 21.72 
4.69 21.89 
4.55 22.2’1 
4.72 22.45 
4.41 22,16 

4.89 22.56 
5 22.03 

4.99 21.97 
4.77 21,55 
4.94 21.94 
4.7 22.07 

4.91 21.59 
5.2 22.10 

5.25 22.20 
4.89 22.38 
5.54 22.67 
5.31 22.57 
4.66 22.21 
4.82 22.12 
5.22 22.21 
5.49 22.57 
5.66 22.99 
6.36 22.93 
7.04 23.04 
6.82 22.85 
6.42 22.93 
6.87 23.10 

7.1 23.44 
7.22 23.52 

NA NA 

NA NA 

NA 

NA 

6.55 
5.38 
6.36 
6.46 
5. I 
4.6 

5.06 
4.88 
4.82 
4.17 
3.92 
4.25 
3.85 
4.67 
4.91 
4.95 
4.82 
4.84 
4.88 
4.68 
4.69 
3.82 
4.13 
4.44 
4.99 
4.75 

5.37 
5.44 
5.37 
4.68 
5.05 
4.04 
3.74 
4.2 

4.13 
3.18 
3.74 
2.73 
I .89 
2.44 
2.35 
2.78 
3.18 
3.64 
4.28 
3.97 
4.02 
3.91 

4.47 
4.54 

NA 

NA 

28.17 24.90 
27.57 24.92 
2%.46 24.66 
28.85 24.85 
28,05 24.27 
27.75 24.32 
28.62 25.00 
28.62 24.80 
28.22 24.71 
27.81 24.43 
28.8 24.28 

28.26 24.69 
27.74 24.33 
28.44 24.64 
29.3 24.78 

29,64 24.75 
29.71 24.67 
29.66 24.84 
30.15 25.02 
30.06 24.75 
30.19 24.94 
29.9 24.59 

30.11 24.84 
30.01 24.92 
30.8 24.97 

30.78 24.58 

31.52 25.10 
31.24 25.05 
30.75 25.04 
30.16 24.73 
30.8 25.05 

29.98 24.77 
35.98 25.1 I 
30,66 25,02 
30.22 25.08 
30.57 25.45 
30.21 25.10 
29.98 24.69 
29.76 24.64 
29.96 24.91 
30.8 25.12 

31.61 25.36 
32 25.58 

32-02 2597 
32.01 25.96 
32.51 26.01 
32.74 26.28 

33.24 26.42 
33.41 26.15 

NA 

30.44 24.87 

NA 

46.38 
39.63 
42.5% 
37.81 
31 27  
28.98 
31 5 2  
31.9 

29.43 
22.62 
23.46 
27.07 
24.74 
30.1 1 
30.98 
27.18 
30.87 
32.29 
30.95 
33.35 
33.28 
35.29 
36.62 
37.15 
33.83 
31.26 

34.14 
34.98 
31.89 
23.73 
24.33 
2239 
22.45 
26.57 
30,41 
28.7 

27 
23.59 
21.05 
21.78 
19.37 
19.1 

22.1 5 
23.61 
26.33 
25.29 
24. I 4 
24.93 

27.23 
31.04 

NA 

NA 
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STOCK PRICE 

2001:12:28 20.92 29.06 
2001:12:31 20.79 28.98 
2002:01:01 NA NA 
2002:01:02 20.48 28.73 
2002:01:03 20.43 28.89 
2002:Ol :W 20.59 28.76 
2002:01:07 20.46 28.49 
2002:01:08 20.14 28.45 
2002:01:09 19.83 28.24 
2002:Ol: 10 19.97 28.66 
2002:Ol :I 1 19.89 28.39 
2002:01:14 19.33 28.24 
2002:01:15 19,41 28,30 
2002:01:16 19.18 28.12 
2002:01:17 79.32 28.23 
2002:01:18 19.2 27.99 

2002:01:22 19,15 27.43 
2002:51:23 19.45 27.92 
2002:01:24 19.42 28.05 
2002:04:25 19.32 27.93 
2002:01:28 19.17 272'4 
2002:01:29 19.06 27.85 
2002:01:30 19.46 2822 
2002:01:31 19.22 28.09 
2002:02:01 NA NA 
2002:02:04 19.04 27.62 
2002:0205 19. I 1 27.67 
2002:02:06 19.42 27.31 
2002:02:07 19.48 27.18 
2002:02:08 19.86 27.99 
200202.1 1 19-92 28.0'1 
2002:02'@ 20.12 28.02 
2002:02:13 20.15 28.26 
2002:02:14 20.02 ~8.45 
2002:02:15 20.2 28.79 
20020218 NA NA 
2002:02:19 19.93 28.18 
2002:02:20 20.16 28.50 
2002:02:21 19.94 27.99 
2002:02:22 20.49 28.40 
2002:02:25 20.21 28-55 
2002:02:26 20.57 28.5B 
2002:02:27 20,7 28.45 
2002:02:28 20.34 28.23 
2002:03:01 20.91 28.75 
2002:03:04 21.12 28.65 
2002:03:05 20.94 28.93 
200203:06 23.25 29.17 
2002:03:0? 21.42 29.03 
200203:08 21.27 28.7'9 
2002:03:11 21.35 29.26 

2002:01:2'l NA NA' 

7.3 23.33 
7/48 23.02 

7.47 23.65 
7.33 23.70 
7.26 23.89 
7.44 24.23 
7.21 24.69 
6.61 23.61 
6.89 23.92 
6293 24.47 
6.89 23.86 
7.3 24.91 

6.85 24-40 
7 24.35 

7.09 23.85 

6.57 23.92 
7.05 23.81 
7.19 23.65 
7.23 24.0'1 
6.45 23.60 
6.14 23.44 
6.6 23.65 

6.58 23.89 

5.79 22.98 
6.35 22.89 
6.23 22.16 
6.15 22.16 
6.?5 22.64 
6.85 23.59 
6.81 23,80 
6.9 23.57 

7.04 23.44 
7.22 23.53 

7,12 23.57 
7.38 24.27 
7.32 23.92 
7.76 24.41 
7.78 23.98 
8.03 24,03 
8.01 23.94 
7.67 24.07 
8.37 24.40 
8.78 24.40 
9.27 24.49 
9.29 24.87 
9.44 24.58 
9,11 24.57 
9.78 24.99 

NR NA 

NA NA 

NA NA 

NA NA 

4.44 33.18 26.14 
4.06 32.79 26.08 

4.22 32.05 26.18 
3.76 32.33 26.08 
4.02 32.46 25.93 
4.02 31.91 25.85 
3.39 31,55 25.45 
2.87 31.45 24.92 
3.52 31.5 25.01 
3.47 31.27 24.79 
3.53 31.74 24.62 
3.73 31.05 24.82 
3.69 31.27 24.73 
3.84 31.14 24.95 
8.68 30.91 24.71 

3.19 30.44 24.50 
3.23 30.78 24.60 
2.92 30.64 24.39 
2.96 30,69 24.26 
2.57 31 24.06 

3.19 31.06 24.18 
2.95 30.87 23.83 

NA NA NA 

NA NA NA 

2.44 30.5 23.80 

3 1-96 
29.84 

34.79 
38.05 
37.45 
35.8 

32.06 
25.8 2 
26.49 
24.25 
23.58 
24.44 
20.9 

25.73 
18.09 

12,72 
17.16 
7 7,53 
7 5.25 
15.76 
9.16 
8.9 

43.5 

NA 

NA 

NA NA 23.82 NA 
2.51 
2.26 
2.32 
1.98 
2.24 
2.58 
2.46 
2.24 
226 
2.45 

NA NA 
2.03 
2.52 
2.45 
3.09 
3.12 
3.34 
3.5 

3.36 
3.94 
4.33 
4.72 
5.2 

5.24 
4.84 
5.29 

30.18 23.64 
29.9 23.59 

30.01 23.58 
30.14 23.54 
30.5 23.58 
30.4 23.59 

30.52 23.73 
30.82 23.70 

31 23.78 
30.33 23.94 

NA 
29.51 23.52 
30.08 23.88 
29.77 23.54 
29.47 24.1 I 
29.52 23.74 
29.98 24.28 
30.12 24.36 
29.31 24.22 
30.3 24.29 

30.63 24,37 
30.75 24.61 
31.37' 24.94 
31.23 24.83 
31.11 24.59 
31.59 24.94 

4.8 
98.87 
93 53  
96.76 
0.94 
2.73 
3.33 
4.95 
3.04 
0.47 

96.8 
93.63 
94.79 
97.91 
1.97 
3.2 

4.94 
4.32 

11.13 
15,15 
15.39 
21.8 

20.92 
19.59 
20.16 

NA 
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STOCK PRICE 

2002:03:12 
2002:03:13 
2002:03:14 
2002:03:15 
2002:03: 18 
2002:03:19 
2002:03:20 
2002:03:21 
2002:03:22 
2002:03:25 
2002:0326 
2002:03:27 
2002:0328 
2002:03:29 NA 
2002:04:01 
2002:04:02 
2002:b4:03 
2002:04:04 
20020405 
200204:08 
2002:04:09 NA 
2002:w:10 
2002:04:11 
2002:04;12 
2002:04 15 
2002:04:16 
200204:17 
2002:04:18 
200204:19 
2002:04:22 
2002:04:23 
200204:24 
2002:04:25 
2002:0426 
2002:04:29 
2002:04:30 
2002:05:01 
2002:05:02 
2002:05:03 
2002;05:06 
200205:07 
2002:05:08 
2002:05:09 
2002:05:10 
2002:05:13 
200205:14 
2002:05:15 
2002:05:16 
2002:05:17 
2002:05:20 
2002:05:21 
2002:05:22 

21.45 28.83 

21.21 29.26 
2.1,-l4 29.36 
21.17 28.96 
21.24 29.34 
21.06 28.46 
21.47 29.03 
21.32 28.34 
21.34 28-60 
21.49 28.79 
21.63 28.79 
21.49 28.36 

21.41 28.85 
21.37 29.43 
21-26 29.52 
21.39 29.40 
21.49 29.22 
21.75 29.31 

22.15 29.60 
21.47 29.50 
21.64 29.99 
21.48 29.73 
22.04 30.67 
21.96 30.20 
22,q3 29.97 
22.03 30.29 
21.86 313.48 
22.01 30.25 
21.55 29.86 
21.53 29.92 
21.07 29.59 
21.6 29.75 

21.89 30.01 
21.48 29.97 
21.92 30.36 
21.92 30.13 
21.81 30.01 
21.51 29.92 
21.6 30.14 

21.44 29.64 
21.05 29.13 
21.23 29.36 
21.57 29.77 
21.7 29.86 

21.28 28.91 
21.41 28.98 
21.43 28.89 
21.18 28.94 
21.27 29.21 

21.37 28.78 

NA 

NA 

9.3 24.69 
9.35 24.46 
9.49 24.91 
9.5 24.35 

9.73 24.62 
9.66 24.90 
9.66 24.45 
0.55 25.34 
0.57 25.22 
0.89 25.22 
1.1 I 25.49 
1-46 25.85 
1.42 25.59 

1.42 25.58 
2.02 25.72 
1.97 25.66 
1.92 25.68 
1.83 25.67 
1.95 25.76 

2.13 26.68 
1.56 26.41 
1.71 27.37 
1.65 26.95 
2.63 27.14 
3.18 26.81 
3.73 26.91 
4.08 27.18 
3.64 27.06 
3.44 27.00 
3.52 26.91 
3.28 26.53 
2.53 26.19 
2.48 26.23 
2.53 26.23 

2.73 26.93 
2.65 27.27 
2.44 27.26 
2.56 27.34 
2.76 27.68 
2.43 27.16 
2.09 27.42 
2.53 27.29 
2.65 27.11 
2.66 27.39 
2.42 26.65 
2.66 26.60 
2.93 26.58 
3.04 26.46 
3.85 26.65 

NA NA 

NA NA 

2.63 26.28 

5.03 
5,08 
5.1 1 
5.24 
5.41. 
5.32 
5.24 
5.83 
5.37 
4.94 
5.6 

6.21 
5.84 

31.44 24.66 
31.69 24.49 
31.51 24.53 
31.14 24.47 
31.55 24.13 
3 1.69 24.42 
31.82 24.16 
32.29 24.59 
31.73 24.22 
32.65 24.37 
33.35 24.24 
33.31 24.49 
32.98 24.37 

NA NA NA 
5.72 32.52 24.06 
5.56 33 24.33 
5.75 32.61 23.99 
5.51 32.94, 24.12 
5.03 33.41 24.q7 
5.12 33.98 24.55 

17.78 
75.74 
14.87 
16.07 
18-08 
17.43 
16.45 
18.27 
14.59 
'I 2.97 
12.2 

13.02 
13.71 

12.09 
12.05 
10.99 
1 I .26 
9.53 
6.8 

NA 

NA NA 24.33 NA 
5.95 
5.63 
5.74 
5.71 
6,22 
6.27 
6.25 
5.85 
5.9 

5.76 
5.95 
5.37 
5.04 
5.27 
5.49 
5.41 
5.64 
5.59 
5.27 
5.07 
5.66 
5.26 
4.87 
5.35 
5.71 
5.86 
5.58 
5.72 
5.7 

5.57 
6.37 

34.01 24.87 
33.25 24.18 
34.08 24.74 
33.72 24.34 
35.16 24.98 
34.57 25.24 
34.57 25.45 
34.53 25.41 
34.28 25.37 
34,73 25.34 
34.21 24.81 
35.05 25.09 
34.19 2461 
34.74 24.96 
34.51 24,88 
34.33 24.93 
35.01 24.53 
34.76 24.26 
34.28 24.10 
34.34 23.86 
34.96 24.33 
33.91 24.1 I 
33.58 23.92 
32.97 24.16 
33.68 24.39 
33.93 24.34 
33.25 24.02 
32.87 24.13 
33.05 24.20 
32.89 24.11 
33.4 24.44 

3.67 
94.'14 

94.45 
5.17 
6.95 
3.68 
0.17 

94.85 
95.85 
96.1 

95,14 
89.99 
84.46 
88.33 
92.57 
90.42 
86.28 
82.8 
80. I 

88.16 
84.72 
77.89 
82.29 
87.56 
86.99 
88.69 
86.71 
86.58 
87.47 
90.61 

96.98 
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STOCK PRICE 

2002:05:23 21 34  29.25 
2002:05:24 21.43 29.06 
2002:05:27 NA NA 
20020528 
2002:05:29 
2002:05:30 
2002:05:31 
2002:06:03 
2002:06:04 
2002:06:05 
200206:06 
2002:06:07 
2002:06:10 
2002:06:11 
2002:06:12 
2002:06:13 
2002:06:14 
2002:06:17 
200206:18 
2002:06:19 
2002:06:20 
2002:06:21 
2002:06:24 
2002:06:25 
2002:06:26 
2002:06:27 
2002:0628 
2002:07:01 
2002:07:02 
2002:07:03 

21.46 29.02 
21.23 29.08 
21.31 29.07 
21.18 28.61 

20.83 28.65 
20.72 28.15 
20.41 27.95 
20.56 28-10 
20.55 28.15 
20.48 28.02 
20.71 27.49 
20.74 27.50 
20.69 27.41 
21.13 28.33 
21.23 28.41 
20.86 27.71 
21.2 28.00 

21.48 28.61 
21.23 28.17 
21.05 27.74 
21 29  28.00 
21.36 28.58 
21.46 28.28 
2132 28.23 
21.05 27.99 
20.74 28.04 

20.8 28.08 

2002:07:04 NA NA 
200207:05 
2002:07:08 
2002:07:09 
200207:lO 
2002:07:11 
20020712 
2002:Q7:15 
2002:07:16 
200207:17 
2002;07:18 
200207:19 
2002:07:22 
2002:07:23 
2002:07:24 
2002:07:25 
2002:07:26 
200207:29 
2002:07:30 
2002:07:31 
2002:08:01 
2002:08:02 

21.09 28.51 
20.64 28.02 
20,46 28.07 
20.08 27.85 
20.21 27.73 
19.81 27.52 
19.84 27.12 
19.32 26.56 
19.69 26.63 
18.82 26.04 
17.82 25.35 
17.49 25.02 
16.59 24.18 
17.49 25.73 

19.17 27.05 
20.01 28.34 
20.62 29,05 
21.01 28.61 
20.44 28.95 
19.96 28.28 

18.98 26.36 

4.36 27.43 
4.46 26.97 

4.52 27.32 
3.93 27.25 
3.96 27.51 
3.7 27.02 

2.56 26.79 
2.93 26.79 
2.34 26.55 
1.94 25.87 
2.27 25.95 
2.64 25.87 
2.6 25.92 

3.16 26.23 
3.06 26.10 

3.93 26.63 
3.84 26.83 
3.33 26.27 
3.55 26.80 
3.74 27.20 
3.43 26.98 
3.69 26.79 
3.59 26.79 
3.47 27.54 

2 26.56 
322 27.74 
2.16 27.23 
1.99 26.55 

2.31 26.92 
2.36 27.17 
1.33 26.73 

0 25.52 
9.66 25.36 

6.72 25.18 

5.29 24.94 
4.89 24.66 
0.89 23.79 
1.33 23.32 
1.16 22.17 
1.4 24.02 

1.79 24.94 
1.99 25.36 
2.6 26.21 

4.19 26.88 
4.79 26.25 
3.82 26.72 
3,27 25.74 

NA NA 

2.73 25.86 

NA NA 

8-38 25.07 

5.17 24.83 

6.72 33.44 24.74 94.82 
6.5 33.32 24.49 91.81 

NA NA NA NA 
6.42 
5.93 
6.05 
5.84 
4.75 
5.2 

4.96 

4.97 
5.24 
4.92 
5.31 
4.85 
4.85 
5.49 
5.49 
4.85 
5.08 
5.19 
4.83 
4.22 
3.79 
3.7 

3,63 
4.19 
3.85 
3.38 

3.79 
3.43 
2.71 
1.89 
2.37 
1-99 
2.26 
1.68 
1-71 
1.63 
9.33 
8.61 
7.51 
8.7 
0.1 

0.06 
0.66 
2.07 
2.38 
7.86 
7.58 

4.7? 

NA NA 

33.44 24.40 92.76 
33.g3 24.42 87.30 
32.7'7 24.36 85.14 
33.26 24.45 84.41 
32.68 23.61 76.53 
32.5 24.19 78 

31.88 23.83 77.02 
31.35 22.94 68.64 
32.31 23.26 69.5 
32.49 23.32 69.34 
32.45 23.13 66.33 
32.91 23.30 69.46 
32.37 23.1 1 68.1 
32.72 23.11 NA 
33.42 23.64 
33.47 23.44 
32.75 23.08 
33.1'7 23.06 
34.16 23.32 
33.48 23.19 
33.22 22.77 
34.08 22.99 
34.44 23.68 
34.65 23.78 
34.02 23.77 
33.46 23.73 
33.68 23.41 

NA 
34,14 23.76 
33.87 23.55 
32.8 23.18 

32.53 22.32 
32.19 22.44 
31 -44 21.93 
30.9 22.03 
30.79 21.58 
30.74 21 -61 
29.52 20.90 
28.19 20.10 
27.32 19.83 
26.57 18.74 

29.52 20.57 
30.31 20.69 
31.36 21.58 
31.84 22.31 
31.67 22.69 
31.41 22.49 
30.92 22.05 

28.14 19.99 

70.72 
71.35 
63.73 
60.02 
60.81 
56.8 

53.27 
49.84 
52.5g 
57.6 

52.06 
46.47 
47.61 

54.56 
53.07 
47.36 
39.07 
45.23 
38.96 
39.89 
36.92 
35.71 
29.98 
19.77 
7.09 

93.75 
3.96 
'7.47 
6.74 

12.54 
19.71 
26.16 
20.45 
18.79 

NA 
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STOCK PRICE 

2002:08:05 
2052:08:06 
2002:08:07 
2002:08:08 
2002:08:09 
2002:08:12 
2002:08;13 
2002:08: I 4 
2002:OB: 15 
2002:08:16 
2002:08:19 
2002:08:20 
2002:08:21 
2002:08:22 
200208:23 
2002:08:26 
2002:08:27 
2002:08:28 
2002:08:29 
2002:08:30 

19.6 28.48 
19.65 28.85 
19.84 29.20 
19.85 29.61 
19.55 30.03 
19.61 30.22 
19.36 29.i5 
20.3 30.55 

20.53 29.88 
20.24 30.30 
20.69 30.19 
20.61 30.20 
29.07 30.95 
21.48 31.04 
21.01 30.41 
21.57 30.89 
21.53 30.13 

21.52 30.07 
21.53 29.61 

21.45 29.87 

2002:09:02 NA NA 
2002:09:03 
2002:09:04 
2002:09:05 
200209:06 
2002:09:09 
2002:09:10 
2002:09:1? 
2002:09:12 
200209:13 
2002:09: 16 
2002:09: 17 
2002:09:18 
2002:09:49 
2002:09:20 
2002:09:23 
2002:09:24 
2002:09:25 
2002:09:26 
2002:0927 
2002:09:30 
20021 091 
2002: 10:02 
20021 0:03 
20021 0:04 
2002:10:07 
20021 008 
20021 0:09 
2002:10:10 
2002:10:11 
2002:10:14 
2002:10:15 

20.73 29.07 
21.44 30.13 
21.01 29.81 
21.92 30.10 
22.1 30.60 

21.25 30.46 
21.86 31.03 
21 ,OB 30,12 
21.75 31.08 
21.7 31.11 

20.78 30.09 
21.37 30.82 
20.58 30.55 
20.47 30.07 
20.77 29.70 
20.32 29.78 
20.83 30.60 
21.35 31.44 
20.79 31.22 
20.7 31.46 

21.34 31.60 
20.92 31.03 
21.36 31.12 
20.5 30.62 

20.57 30.72 
20.63 30.31 
19.32 28.94 
20.72 29.98 
20.8 29.76 

20.73 29.61 
21.11 30,11 

2.95 26.06 
2.91 26.49 
3.58 26.76 
4.69 26.60 
4.61 26.72 
5.25 27.39 
4.02 26.21 
4.48 27.37 
5.21 2'7.29 
5.02 27.21 
6.41 27,17 
6.64 27.00 
7.4% 27.45 
8.02 27.39 
'7.45 26.72 
8.22 27.15 
7.76 26.78 
6.57 26.30 
6.34 26.42 
6.07 26.21 

5.12 25.88 
5.77 26.39 
5.79 26.16 
6.13 26,39 
6.81 26.36 
5.72 25.60 
6.35 26.48 
5.43 25.61 
6.19 26.19 
6.75 26.63 
5.59 26.72 
6.19 26.8s 
5.53 26.02 
5.97 26.02 
5.37 25.80 
4.93 26.02 
5.85 26.67 
6.94 27.56 
6.23 27.09 
6.32 27.43 
6.84 28.45 
6.44 28.26 
6.01 27.82 
4.63 27.13 
4.19 27,56 
3.88 27.73 
3.29 27.00 

5.5 27.89 
5.86 27.56 
6-46 27.67 
6.96 28.00 

NA NA 

7.98 
8.33 
8.73 
8.77 
9.13 
9.43 
8,73 
9.24 
9.6 
9.2 

9.77 
9.84 
0.24 
0.57 
0.21 
0.72 
1.18 
0.82 
0.65 
0.82 

30.74 22.18 
31.8 22.69 

32.39 22.81 
32.52 22.72 
32.71 22.70 
33.23 22.96 
31.98 21.96 
33.5 23.01 

33.41 22.75 
33.66 22.64 
33.9 22.77 

33.78 22.67 
34.41 22.81 
34.66 23.11 
33.73 2256 
31.8 23.08 

34.16 22.94 
33.73 22.64 
33.92 22.58 
33.72 22.48 

NA NA NA 
0-71 
1-11 

I .67 
2.12 
7.71 
1.98 
1.88 
2.5 
2.3 

q.74 
2.33 
1.67 
1.27 
1.28 
1.06 
1.37 
2.14 
I .49 
1.55 
I .98 
1.37 
1.75 
0.76 
0.58 
0.65 
9.67 
1.29 
I .38 
1.85 
2.5 

1.12 

32.61 21.98 
33.5 22.50 

33.27 22,11 
34.01 22.63 
34.39 22.76 
34.06 22.35 
34.16 22.63 
33.5 21.85 
34.2 22.51 

33.93 22.33 
32.88 21.84 
33.57 22.26 
32.34 21.69 
32.52 22.00 
32.23 21.65 
32.36 21.39 
33.42 21.97 
34.24 22.74 
33.56 22.18 
33.63 22.22 
34.41 22.88 
33.82 22.66 
33.96 23.15 
33.11 22.35 
33.09 22.60 
33.28 22.32 
39.51 21.13 
33.12 22.37 
32.86 22.52 
32.74 22.65 
3251 22.90 

11.81 
15.42 
15.55 
20.09 
20.78 
22.06 
17.81 
25.96 
25.9 

27.93 
34.42 
29.78 
35.06 
37.18 
31 3 4  
35.79 
32.92 
28.85 
28.31 
25.3 

15.64 
19.68 
16-46 
19.09 
19.63 
19.27 
22.93 
17.42 
17.06 
16.17 
10.97 
11.95 
6 .# 
5.51 
I .96 

97.13 
0.76 
4.29 

97.29 
95.59 
3.13 
0,OI 
4.35 

0.7 
97.06 
93.61 
86.41 
95.57 
I .9 

0.94 
6.64 

NA 
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STOCK PRICE 

2002:10:16 
2002: 1 0:17 
2002: I 0: I 8 
2002:10:21 
2002:10:22 
2002: 10:23 
2002: 10:24 
2052:10:25 
2002:10:28 
2002:10:29 
2002:1030 
2002:10:31 
2002:11:01 
20021 I :04 
2002:1 I :05 
2002:l I :06 
2002:l I :07 
2002:l I :08 
2002:ll :I I 
2002:l I :I 2 
2002:11:13 
2002:11:14 
2002:11:15 
2002:ll :I8 
2002:l I :I 9 
2002:1? :20 
2002:11:21 
2002:l I :22 
20021 1 :25 
2002:11:26 
2002:l I :27 
2002:11:28 NA 
2002:l I :29 
20021 2:02 
2002:12:03 
20021 2:w 
2002:12:05 
2002:12:06 
2002:12:09 
2002:12:10 
2002:12:11 
2002:12:12 
2002:12:13 
2002:12:16 
2002:12:17 
2002:12:18 
20021 23 9 
2002:12:20 
2002: 12:23 
2002:12:24 
2002:12:25 NA 
2002:12:26 

20.62 29.55 
21.22 30.12 
21.56 30.12 

22 30.93 
22.01 30.17 
22.16 30.34 
22.25 30.16 
22.3 30.12 

21.92 30.23 
21.86 30.22 
22.12 30.45 
22.02 30.20 
22.6 30.45 

22.38 30.22 
22.25 29.97 
22.61 30.18 
21.87 29.16 
21,95 29.64 
21.71 29.12 
21.46 28.85 
21.69 29.16 
22.17 29.83 
22.35 29.85 
22.27 28.44 
22.38 29.21 
22.6 29.40 

22.54 29,59 
22.75 30.’16 
23.15 30.46 
22.88 30.06 
23.13 30.45 

22.66 30.07 
22.76 30.41 
22.81 30.75 
22.71 30.74 
22.78 31.12 
22.96 31 .I5 
22.86 30.89 
22.86 3 1.27 
23.04 31.55 
23.25 32.24 

23 31.62 
23.7 31.99 

23.33 32.05 
23.09 31.52 
23.15 31.32 
23.09 30.84 
23.22 30.74 
23.14 30.81 

23.25 30.86 

NA 

NA 

5.92 27.01 
6.07 27.32 
629 27.11 
7.9 27.93 
7.3 27.56 

7.86 28.12 
7.69 27.84 
7.97 27.54 
7.75 27.71 

9.3 28.42 
8.97 28.31 
9.86 28.47 
029 26.44 
0.74 26.63 
0.98 26.54 
9.47 25.61 
8.7 25.78 

8.43 25.06 
8.15 25.15 
8.17 25.00 
8.46 25.26 
8.78 25.30 
8.8 24.86 

8.77 24.86 
8.87 24.54 
9.02 24.62 
9.51 24.83 
0.07 25.02 
9.11 24.65 
9.53 24.63 

9.41 24.17 
9.53 24.32 
9.32 24.65 
9.35 24.69 
8.95 24.50 
8.93 24.46 
9.04 24.69 

0.61 25.26 
I .54 25.83 
I .49 25.78 
2.12 26.04 
1-96 26-06 
1.89 25.59 
1.63 25.33 
1.93 25.65 
282 25.78 
2.38 25.73 

2.74 25.89 

8.28 27.76 

NA NA 

9.67 25.22 

NA NA 

NA 

NA 

I .67 
2.52 
2.79 
3.83 
3.09 
3.83 
3.68 
3.43 
3.85 
3.48 
3.85 
4.04 
4.28 
4.82 
4.56 
4.74 
3.6% 
3.3 

3.46 
3.11 
3.71 
2.22 
2.2 

2 
,i .87 
2.17 
2.68 
3 -62 
3r94 
3.22 
3.85 

31.85 22.29 
31 22.68 

31.9 22.59 
32.93 23.40 
32.38 22.78 
33.08 23.24 
33.16 23.01 
33.56 23.24 
33.66 23.18 
33.43 22.94 
33.96 22.37 
33.9 21.78 

33,86 22.61 

33.56 22.61 
33.11 22.31 
32.14 21.66 
32-04 21.83 
31.7 21.54 

31.19 21.08 
31.4 21.49 

31.96 21 $76 
32.11 22.26 
32.01 21.65 
31.84 21.66 
32.24 21.75 
32.33 22.61 
32.75 22.0? 
33.37 22.18 

33 21.63 
33.53 21.85 

33.85 22.40 

NA NA 
3.7 32.53 21.77 

3.57 33.02 21.58 
3.53 33.09 21.’74 
3.53 33.09 21.64 
3.73 32.94 21.65 
3.8 33.42 21.66 

3.81 33.48 21.82 
4.4 34.04 21 $96 

5 34.44 22.32 
5.46 34.45 2256 
5.53 34.03 22.51 
5.63 34.61 22.84 
5.45 34.5 22.65 
5.94 34.33 22.62 
5.26 34.27 22.53 
6.32 34.45 22.75 
6.34 34.49 22.90 
6.24 34.56 22.70 

6.92 34.7 22.78 
NA NA 

1.14 
7.4 

8.d6 
14.25 
17.22 
17.11 
17.28 
18.31 
22.64 
18.91 
24.77 
22.68 
27.6 

32.95 
33.14 
33.69 
27.14 
25.16 
20, I I 
19.87 
18.24 
21.81 
26.06 
25.29 
23.78 
28.57 
34.66 
36.73 
40.64 
34.01 
39.59 

39.13 
38.68 
35.34 
32.2 

30.25 
32-35 
27.27 
28.8 

29.21 
29.78 
30.45 
36.1 6 
36.59 
34.59 
33.77 
37.27 
37.06 
35.62 

36.72 

NA 

NA 
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STOCK PRICE 

2002:12:27 22.88 30.30 
2002:12:30 23.14 30.94 
2002:12:31 23.04 30.49 
2003:Ol:Ol NA NA 
2003:01:02 23.38 31.26 
2003:01:03 23.28 31.54 
2003:01:06 23.87 32.10 
2003:01:07 23.29 31.47 
2003:01:08 23.2 31.53 
2003:01:09 23.14 30.89 
2003:01:10 23.13 30.83 
2003:01:13 22.97 30.71 
200301:14 22.59 30.65 
2003:01:15 22.52 30.40 
2003:01:16 22.6 29.82 
2003:01:17 22.29 29.73 
2003:01:20 NA NA 
2003:01:21 22.39 29.25 
2003:01:22 22.31 29.38 
2003:01:23 22.63 29.64 
2003:01:24 22.19 29.41 
2003:01:27 21.8 29.01 
2003:01:28 22.26 30.74 
2003:0’l:29 22.27 30.62 
2003:01:30 22 30.47 
2003:01:31 21.66 30.71 

2003:02:04 21.79 30.79 
2003:02:05 21 A4 30.48 
2003:02:06 22.48 30.66 
2003:02:07 21.29 30.36 
2O03:02:10 21 -05 30.41 
2003:02:1 I 21.01 30.07 
ZO03:02:12 21 .I9 29.59 
2003:02:13 21.31 30.12 
2003:02:14 21.48 30.72 
2003:02:17 NA NA 
2003:02:18 21.62 30.43 
2003:02:19 21.51 30.55 
2003:02:20 21.6 30.71 
2003:02:21 21.93 30.99 
2003:02:24 21.58 31 .I3 
20030225 21.58 31.16 
2003:02:26 21,35 30.50 
2003:02;27 21 $47 30.86 
2003:0228 21.26 30.96 
2003:03:03 21.54 3-1 .14 
2003:03:04 21.69 30.77 
200303:05 21 -78 31.81 
2503:03:06 21.67 31.23 
2003:03:07 21,72 31.73 
2003:03:10 21.41 31.73 

2003:02:03 . 21.63 30.49 

2.27 25.43 
2.35 25.73 
2.18 25.55 

3.09 26.06 
3.16 25.71 
3.55 26.67 
282 26,I’l 
2.85 25.73 
2.81 25.68 
2.62 25.54 
2.54 25.50 

2 25.45 
1.74 25.40 
1.9 25.22 

1.42 25.26 

0.79 25.02 
0.79 24.73 
1.08 24.93 
0.57 24.47 
9.31 24.18 
9.6 24.71 

0.06 24.74 
9.78 24.47 
9-74 24.87 
027 24.44 
0.37 24-37 
0.17 24.28 
0.06 24.03 
9.47 23.70 
9.8 23.80 

9.17 23.56 
8.46 23.23 
9.14 23.49 
9.02 23.38 

9.13 23.69 
8.89 23.66 
9.07 23.50 
9.26 23.77 
9.18 23.88 
9.57 24.26 
8.45 23.86 
8.75 23.80 

9.45 23.80 
9.9 23.42 

7.94 23.59 
6.89 23.52 
5.75 23.46 
2.55 23.35 

NA NA 

NA NA 

NA NA 

8-46 23.42 

6.13 34.45 22.37 
7.02 34.28 22.71 
6.7 33.89 22.53 

7.03 34.51 22.75 
7.07 34.09 22.87 
8.23 35.18 23.69 
7.7 34.2 22.85 

8.07 34.2 22.79 
7.97 34.22 23.32 
7.67 34.18 23.52 
1.7 34.22 23.27 

7.27 34.04 23.45 
7 33.44 23.29 

6.98 33.47 23.14 
6.46 33.18 23.03 

6.01 33.06 22.90 
6.42 32.93 22.60 
6.27 33.22 23.20 
5.15 32.98 22,98 
4.51 32.55 22.19 
4.66 33.25 22.75 
5.52 32.97 23.05 
4.97 32.81 23.59 
4.95 33.31 24.17 
5.5 33.28 24.57 

5.08 33.14 24.40 
4.89 33.04 24.07 
4.97 32.98 24.75 
4.44 32.34 23,58 
4.7 32.78 24.15 

4.28 32.59 23.60 
3.94 32.11 23.43 
4.31 32.51 23.74 
4.32 3263 23.71 

3.97 32.77 23.85 
4 32.88 23.63 

4.23 33.1 23.80 
4.6 33.55 24.13 
4.59 33.43 23.92 
4.54 33.56 24.56 
3.94 32.98 23.96 
4.47 33.51 24.21 
3.99 32.99 23.39 
4.17 33.69 24.29 
4.17 33.44 24.05 
4.26 33.26 24.41 
3% 33.44 24.44 
4.14 33.42 24.67 
3.74 33.18 24.76 

NA NA NA 

NA NA NA 

NA NA NA 

32.46 
33.25 
33.08 

41.48 
42.35 
55.79 
51.32 
45.53 
46.84 
45.63 
44.35 
47.23 
43.76 
41.09 
36.65 

32.42 
31.7 

28.45 
22.62 
19,51 
21.77 
23.37 
19.86 
23.27 
26.24 
24.65 
22.63 
20.55 
18.42 
18.23 
14.91 
10.07 
10.01 
1437 

17.62 
13.87 

8.9 
I .04 
9.62 

1121 
7.56 
9.06 
9.03 
9.43 
7.12 
9.12 
6.87 
7.64 
1-82 

NA 

NA 

NA 
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2003:03:11 
2003:03:12 
2003:03:i 3 
2003:03:14 
2003:03:17 
2003:03:18 
2003:03:19 
2003:03:20 
2003:03:21 
2003:03:24 
2003:03:25 
2003:03:26 
2003:03:27 
2003:03:28 
2003:03:31 
2003:04:01 
2003:04:02 
2003:04:03 
2003:04:04 
200304:07 
2003:04:08 
2003:04.:09 
2003;04:10 
2003:04:1 I 
2003:04:14 
2003:04:15 
2003:04:16 
2003:04:17 

21.43 31.72 
21.38 31.09 
21.77 31.42 
21.6 31.42 

21.96 31.71 
21 .e8 31.56 
21.94 31.60 
22.16 31.71 
22.46 3284 
22.12 32.01 
22.36 31.90 

22.34 32.13 
22.5 32.11 

22.68 31.82 
22.77 32.38,' 
22.97 32.34 
22.92 32.47 
22.92 32.74 
22.8 32.64 

23.01 32.74 
22.88 32.42 
22.93 32.74 
22.71 32.34 
22.86 32.55 
22.91 32.77 
22.97 32.69 
23.22 32.99 

22~1 31.61 

2003:04:18 NA NA 
2003:04:21 
2003:04:22 
2003:04:23 
2003:04:24 
2003:04:25 
2003:04:28 
2003:04:29 
2003:04:30 
2003:05:01 
2003:05:02 
2003:05:05 
2003:05:06 
2003:05:07 
2003:05:08 
2003:05:09 
200J:05:12 
200305:13 
2003:05:14 
2003:05:15 
2003:05:16 
ZO03:05:19 
2003:05:20 
2003:05:21 

23.29 33.03 
23.52 33.42 
23.81 33.52 
24.04 33.46 
24.16 33.24 
24.37 33.67 
24.52 33.2,1 
24.7 33.38 

24.48 32.97 
24.48 33.18 
24.35 33.13 
24.37 33.12 
24.16 32.64 
23.97 32.55 
24.02 32.56 
24.04 32.48 

24 32,# 
24.19 32.35 
24.32 32.22 
24.12 31.77 
24.03 32,15 
24.22 32.35 
24.31 32.48 

STOCK PRICE 

3.8 23.51 
3.79 23.06 
4.23 23.54. 
3.82 23-40 
4.45 23.89 
5.1 I 23.89 
5.41 24.01 
5.5 24.10 

6.37 24.45 
5.57 24.28 
6.07 24.18 
6.02 23.94 
6.02 24.27 
6.07 24.10 
6.28 23.99 
6.59 24.51 
6.83 23.98 
6.74 24.21 
7.17 24.18 
8.04 23.86 
7.61 24.02 
7.28 23.96 
7.1 24.07 

7.26 23.85 
7.79 24.13 
8.09 24.12 
8.53 24.21 
8.29 24.22 

8.32 24.47 
8.87 24.63 
8.99 24.49 
9.03 24.47 

9.07 24.80 
8.94 24.65 
8.92 24.99 
8.14 25.01 
9.65 25.19 
9.91 25.58 
9.96 25.35 
9.34 25.58 
9,58 25.16 
0.15 25.61 
0.03 25.64 
0.2 25.64 

0.35 25.58 
0.81 26.88 
1.61 25.35 
0.86 25.49 
0.96 25.63 
1.21 25.55 

NA NA 

8.7 24,.83 

NA 

3.3 
3.5 

3.57 
3.6 

4.22 
4.46 
4.5 

4.58 
5 

4.51 
4.5 

4.43 
4.1 1 
3.97 
4.47 
4.54 
4.77 
4.93 
5.66 
5.92 

6 
5.53 
5.61 
5.36 
5.48 
5.5 

5.62 
5.66 

5 . n  

6.2% 
6.38 
7.28 
7.7 

7.55 
7.43 
7.44 
7.42 
7.78 
3.4 
8.2 

8.23 

8.4 
8.32 
8.53 
8.91 
9.26 
9.09 
9.54 
9.76 

NA 

6.28 

a -45 
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32.86 24.40 
32.4 24.30 

32.97 24.66 
32.5 24.66 

33.12 24.91 
33.35 25.03 
33.89 25.19 

34.67 2565 
34.t 25.32 

34.27 25.50 
34.14 25.16 
34.48 25.60 
34.63 25.62 
34.58 25.28 
34.73 25,56 
34.46 25.61 
34.45 25.59 
34.74 25.54 
34.47 25.58 
34.99 26.01 
34.78 25.93 
34.81 25.87 
34.85 25.58 
35.12 25.84 
35.1 25.78 

35.23 25.65 
35.39 25.89 

35.65 25.98 
35.94 26.27 
36.11 26.37' 
36.04 26.25 
35.99 25.98 
36.25 26.51 
36.03 26.01 
36.24 26,06 
35.76 25.60 
35.97 25.60 
36.04 25.60 
36.23 25.55 
35.84 25.41 
35.7 25.49 

3588 25.46 
35.88 25.40 
35.74 25.46 
35.73 25.41 
35.78 25.54 
35.6 25.21 

35.82 25.10 
36.05 25.34 
36.61 25.47 

34.03 25.36 

NA 

0.96 
2.52 
8.4 

9.99 
15.41 
'15.64 
16.95 
17.34 
20.97 
14.06 
16.68 
15.84 
15.96 
14.97 
12.74 
16.54 
20.8? 

17.9 
18.96 
19.15 
16.95 
14.94 
15.98 
14.9% 
18.61 
19.67 
? 6.58 
18.95 

18.04 
20.3 

26.85 
27.65 
25.85 
30.68 
30.74 
32.06 
30.74 
33.81 
32.66 
34.65 
32.79 
30.79 
34,18 
36.73 
36.12 
36.64 
38.53 
40.06 
35.74 
36-65 
36.94 

NA 



STOCK PRICE 

2003:05:22 24.66 33.07 
2003:05:23 25.32 33.82 
2003:05:26 NA NA 
2003:05:27 
2003:05:28 
2003:05:29 
2003:05:30 
2003:06:02 
2003:06:03 
2003:06:04 
2003:06:05 
2003:06:D6 
2003:06:09 
200306:lO 
200306:l I 
2003:06:12 
2003:06:i3 
2003:06:16 
2003:06:17 
2003:0&16 
2003:06:19 
2003:06:20 
2003:06:23 
2003:06:24 
2003:06:25 
2003:06;26 
2003:06:27 
2003:06:30 
2003:Oi':Ol 
2003:07:02 
2003:07:03 

25.83 34.28 
25.58 34.31 
25.27 34.28 
25.36 34.47 
25.33 34.54 
25.62 34,82 
26.08 35.31 
25.96 35.03 
25.62 34.99 
25.52 34.92 
25.32 35.11 
25.39 35.17 
25.42 35.3% 
25.04 34.76 
25.42 35.52 
25-42 35.63 
25.31 35.53 
25.29 35.58 
25.34 35.48 
25.12 34.85 

24.78 34.69 
24.73 34.87 
24.9 34.75 

24.69 34.89 
24.89 35.04 
25.17 35.85 
25.04 35.76 

24.8 34.73 

2003:07:04 NA NA 
200307:07 
2003:07:08 
2003:07:09 
2003:07:10 
2003:07:1 1 
2003:OR 14 
2003:07:15 
200307:16 
2003:0717 
2003:0718 
2003:07:21 
2003:0722 
2003:07:23 
2003:07:24 
2003:07:25 
20#3:07:28 
2003:07:29 
2003:07:30 
2003:07:31 
2003:08:01 

25.38 36.05 
25.06 36.01 
25.16 35.88 
25.05 35.53 
2571 35.48 
25.87 35.44 
25.46 35.36 
26.03 35.18 
25.9 34.97 

25.98 35.39 
25.78 34.91 
26.13 34.73 
26.01 34.64 
26.34 34.16 
26.23 34.25 
26.07 34.65 
26.03 34.40 
26.37 34.20 
26.62 34.28 
26.41 33.89 

1.85 25.42 
3.28 26.33 

4,76 27.24 
4.43 26.81 
3.92 27.06 
4.25 26.94 

4 27.04 
4.75 27.04 
5.61 27.19 
6.07 2'7.28 
6.42 27.44 
5.69 27.57 
6.01 27.78 
6.36 27.38 
7.03 27.51 
6.49 27-24 
?.I6 27.34 
7.48 27.48 
7.59 27,33 
7.61 27.09 
7.53 26.98 
7.42 26.73 
7.47 26.64 
7.13 26.68 
6.95 26.70 
6.41 26.79 
6.13 26.36 
5.94 26.70 
6.28 26.85 
5.79 26.82 

6.29 27.24 
6.68 27.21 
6.41 27.38 
5.74 27.03 
5.5 27.37 

5.59 27.57 
4.81 27.48 
5.04 27.27 
4.71 26.92 
5.26 27.06 
4.98 26.61 
5.03 26.83 
5.23 26.74 
5-14 26.59 
5.11 26.55 
5.23 26.56 
5.38 27.31 
5.3 27.43 

5.32 27.86 
4.62 26.92 

NA NA 

NA NA 

0.32 36.92 25.74 
2.36 37.84- 2634 

NA NA NA 
1.98 
I .41 
0.87 
I .09 
I .25 
2.33 
2.66 
2.98 
2.74 
3.06 
3.27 
3.48 
3.17 
2.45 
3.1 I 
3.12 
2.91 
2.81 
2.37 
2.33 
2.26 
2.04 
2.27 
2.05 
1.82 
2.03 
2.52 
2.6 

37-66 27.03 
37.78 26.89 
38.12 26.73 
38.05 225.81 
38.3 26.69 

38.79 27.06 
39.08 27.66 
38.8 27.54 

38.76 27.36 
38.74 27.19 
38.67 27.12, 
38.77 27.10 
3937 27.53 
39.04 26.67 
39.38 27.04 
39.49 27.00 
39.37 26.76 
39.53 26.56 
39.49 26.38 
38.86 2623 
38.51 25.96 
38.43 25.92 

38.43 26.05 
38.03 25.79 
38.17 26.13 
38.59 26.31 
38.54 26.32 

38.66 25.98 

NA NA NA 
3.07 
2.1 3 
2.11 
1.39 
-I .6 
I .6 
I ,03 
0.78 
0.68 
1.13 
0.75 
1.02 
1.04 
I .09 
0.87 
0.44 
0.27 
0.35 
9.97 
0.23 

38.71 26.66 
38.53 26.31 
38.61 26.04 
38.25 25.72 
38.54 25.91 
38.56 25.82 
38.1 25.33 

37.92 25.27 
37.4 25.07 

37.63 25.50 
37.23 25.21 
37.18 25.40 
37.03 25.13 
37.18 25.16 
37.18 25.05 
36.87 25.00 
36.96 24.93 
37.31 25.00 
37.46 24.93 
37.04 25.00 

40.16 
46.23 

49 

45.77 
48.91 
51.51 

r 52.09 
55.14 
54.97 
53.15 
50.71 
51.65 
54.04 
55.76 
52.24 
56.6 

56.24 
57.1 I 
56.27 

54.58 
54.76 
53.1 9 
55.05 
52.35 
51.91 
53.09 
56.42 
54.43 

55.56 
54.01 
51.76 
47.11 
49.33 

45.58 
4T.85 
37.23 
40.66 
35.37 
39.93 
38.83 
37.67 
40.04 
40.78 
39-18 
38.21 
37.65 
36.1 

NA 

47.83 

57.88 

NA 

48-28 
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STOCK PRiCE 

2003:08:04 
2003:08:05 
20#3:0806 
2003:08;07 
2003:08:08 
20030811 
2O03:0%: 12 
2003:0813 
2003:08:14 
20030%:15 
2003:08:18 
2003:08:19 
200308:20 
2003:08:24 
2003:08:22 
2003:08:25 
2003:08:26 
2003:08:27 
2003:08:28 
2003:08:29 

26.37 33.41 
26.2 33.47 

26.09 33.37 
26.47 33.68 
26.61 34.00 
26.78 34.11 
26.99 34.27 
26.69 34.16 
26.75 34.46 
27.11 34.30 
26.97 34.85 
26.99 35.48 
27.19 35.39 
2729 35.38 
26.9 35.17 

26.82 35.19 
26.98 35.42 
27.03 35.34 
27.04 35.57 
27.29 35.48 

2003:09:01 NA NA 
200309:02 
2003:09:03 
2003:09:W 
200 3:09:E 
2003:09:08 
2003:09:09 
2003:09:?0 
2003:09:1 I 
2003:09:'l2 
2003:09:15 
2003:09:16 
2003:09:17 
2003:09:18 
2003:09:19 
2003:09:22 
2003:09:23 
2003:09:24 
2003:09:25 
2003:09:26 
2003:09:29 
2003:09;30 
2003:lO:Ol 
2003: 1O:OZ 
2OO3:? 0:03 
2003:10:06 
2003:10:07 
2003:10:08 
2003:10:09 
2003:lO:'lO 
2003:10:13 
2003:10:14, 

27.44 36.18 
27.52 36.12 
27.87 36.32 
27.55 36.02 
27.68 36.14 
27.51 35.63 
27.53 35.64 
27.61 36.09 
27.71 35.98 
27.7 35.96 

27.78 36.45 
27.7 36.43 

27.74 36.75 
27.81 3&93 
27.75 36.46 
27.78 36.78 
27.6 36.04 

27.59 36.00 
27.77 35.74 
27.73 36.2% 
27.62 35.73 
28.01 36.52 
28.06 36.65 
28.41 37.11 
28.47 37.62 
28,4 37.67 
27.9 37.29 
27.8 37.24 

27.75 37.15 
27.92 37.28 
27.82 37.08 

4.21 26.02 
3.15 26.81 
3.11 26.67 
3.47 27.01 
3.13 20.97 
3.19 27.28 
3.31 27.64 
3.0'l 27.31 
3.05 27.60 
3.11 27.75 
3,11 27.92 
2.75 27.99 
3.31 28.25 
3.51 28.38 
3.02 28.02 
3.14 28.14 
3.16 28.01 
3.08 28.08 
3.12 28.05 
3.09 27.88 

3.72 28.92 
4.13 28.99 
4.14 28.94 
3.86 28.73 
4.42 28.88 
4.03 28.82 
3.98 28.73 
3.88 29.07 
4.03 28.89 
3.89 29.09 
4.58 29.46 
4.75 29.31 
4.76 28.97 
4.87 28.56 
4.7 28.68 

5.03 28.77 
4.82 28.73 
4.71 28.38 
4.74 28.25 
4.79 28.58 
4.67 28.38 
5.?7 29.07 
5.43 29.36 
5.8 29.63 
5.9 29.71 

6.13 29.85 
5.32 29.09 
5.4 29.36 

5.65 29.31 
5.63 29.45 
5.63 29.42 

NA NA 

9.97 
9.38 
9.38 
9.13 
8.76 
8.7 

8.98 
8.89 
8.84 
9.2 

9.27 
9.1 

9.31 
9.33 
8.98 

9 
9.01 
9.05 
8.96 
9.15 

36.94 24.97 
36.57 24.90 
36.75 24.79 
36.9 24.88 

36.85 25.27 
36.81 25.51 
37.29 25.77 
37.24 25.73 
37.09 25.68 
37.34 25.60 
37.34 25.63 
37.5 25.85 

37.91 26.06 
38.24 25.90 
37.53 25.70 
37.34 25.81 ~ 

37.34 25.99 
37.56 25.95 

37.92 26.28 
37.77 25.95 

NA NA NA 
9.75 
0.18 
0.39 
0.52 
1 .05 
5.71 
0.63 
0.65 
1.08 
I .01 
1.46 
1.43 
1.8 
1.7 

1.15 
1.32 
1.29 
1.37 
1.12 
1.05 
0.86 
1.26 
1.53 
1.92 
2.1 I 
1,67 
0.91 
1.22 
l"34 
1.13 
0.93 

Dividend and EPS Announcements.xls 

38.28 26.92 
38.61 27.23 
38.65 27.08 
38.47 26.78 
39.15 27.24 
38.55 27.17 
38-52 26.97 
38.39 27-10 
38.58 27.23 
38.74 27.11 
38.97 26.97 

38.9 26.87 
38.35 27.1 7 
38.9 27.00 

38.79 27.06 
38.62 26.86 
38.44 26.68 
38.38 26.49 
38.76 2637 
38.62 26.95 
38.74 27.01 
39,Il 27.02 
39.36 27.21 
39,51 27.45 
39.55 27.41 
38.89 27.27 
39.06 27.36 
39.02 27.57 
39.22 27,73 
39.29 27.73 

38.89 26.82 

38.23 
34.3 
36. I 

35.71 
36.01 
36.82 
39.09 
37.25 
37.98 
38.4 

38.98 
39.58 
4q.05 
41.72 
38.23 
37.23 
38-88 
38.65 
39.63 
39.42 

42.1 
44.46 
45.23 
44.46 
45.81 
43.04 
43.34 
43.23 
44.52 
42.73 
45-31 
44.86 
48.45 
47.64 
44,81 
42.59 
39.07 
39.01 
39.18 
41 .I 

39.89 
43.35 
44.2 

46.26 
47.41 
46.88 
44.48 
45.12 
45.07 
44.58 
43.92 

NA 



STOCK PRICE 

2003:10:15 
200310:16 
20031 0:17 
2003:10:20 
2003:10:21 
2003: 10:22 
2003:? 023 
2003:10:24 
2003:10:27 
2003:10:28 
2003:10:29 
2003:10:30 
2003:l O:31 
2003:11:03 
2003:l I :04 
2003:11:05 
2003;7 I :06 
2#03:11:07 
2c103:11:10 
20#3:11:11 
2003:11:12 
2003:11:13 
2003:l ?:I4 
2003:l I :? 7 
2003:l I :I 8 
2003:l IA9  
2003:11:20 
2003:11:21 
2003:l I :24 
2003:l I :25 
2003:11:26 

27.6 36.70 
27,51 36.68 
27.38 36.38 
27.44 36.54 
27,35 36.46 
27.11 36.00 
27.1 35.89 

26.81 35.89 
26.98 36.32 
27.02 36.68 
27.06 36.83 
2757 36.83 
27.6 37.52 

27.75 38.26 
27.68 38.07 
27.84 38.37 
27.72 38.17 
27.94 38.01 
27.81 37.84 
27.84 37.62 
28.29 37.76 
28.15 37.80 
28.21 37.52 
28.16 37.49 
27.67 36.78 

27.43 36.23 
27.32 37.02 
28.01 38.22 
28.09 38.49 
28.21 30.37 

27.77 36.88 

2003:l I :27 NA NA 
2003:11:28 28.13 38.07 
2003:1201 28.47 38.47 
2003:1202 28.43 38.42 
2003: 1203 28.3 37.46 
2003:12:04 28.37 37.92 
2003:72:05 28.1 7 37.69 
2003:12:08 28.45 38.17 
2003:12:09 28.32 37.67 
2003:1210 28.52 37.36 
2003:12:1 I 28.5 37.89 
2003:12:12 28.55 38.60 
2003:1215 28.4 38.02 
20#3:1216 28.31 37.86 
2003:12:17 28.24 37.98 
2003:72:18 28.67 38.69 
2003:?2:19 28.85 38.18 
2003:12:22 28.81 38.88 
2003:12:23 28.88 39.28 
2003:12:24 28.93 38.68 
2003:12:25 NA NA 

5.06 29.35 
5.01 29.28 
4.78 29.09 
5.07 28.77 
4.95 28.30 
4.86 28.19 
4.76 28.22 
4.66 28.11 
4.89 28.19 
5.19 28.38 
4.73 28.65 
4.53 28.55 
3.81 28.70 
3.92 29.45 
3.37 29.55 

3 29.72 
2.75 29.99 
2.09 29.79’ 
2.1-l 29.77 
2.54 29.73 
2.23 29.99 
2.65 30.15 
2.56 29.90 
2.57 30,12 
2.41 29.62 
2.2 29.68 

1.78 29.45 
1.82 29-69 
2.1 30.16 

1.98 30.34 
2.17 30.24 

2.33 30.19 
2.72 30.09 
2.98 30.23 
3.15 29.70 
3,29 29.62 
3.35 29.69 
3.64 30.16 
3.35 29.95 
2.93 29.70 
2.78 29.60 
3.39 29.94 
3.54 29.99 
3.58 29.69 
3.29 29.90 
3.54 30.13 
3.55 30.15 
3.8 30.12 

3.96 30.72 
4.01 30.59 

NA NA . 

NA NA 

NA 

NA 

0.5 
0.35 
0.5 

0.21 
0-34 
0.23 
0.1 8 
9.94 
9.72 
9.93 
9.98 
9.58 
9.94 
0.24 
9.86 
9.92 
9.9 

9.56 
9.48 
9.47 
9.4% 
9.53 
9.62 
9.29 
8.7 

8.97 
8.43 
8.61 
9.36 
9.44 
9,71 

39.19 27.83 
39.49 27.99 
39.4 27.95 

39.32 27.92 
39.39 27.85 
39.q9 27.73 
39.22 27.65 
38.75 27.54 
38.86 27.54 
38-92! 2‘7.22 
38.87 27.18 
39.15 27.23 
39.35 27.33 
39.89 27.84 
39.61 26.89 
39.19 26.63 
39.j6 26.19 
39.43 25.97 
39.59 25.99 
39.73 26.1 1 
39.83 26.31 
40.08 26.58 
40.22 26.60 
40.26 26.59 
39.n 26.03 
39.89 26.27 
39.63 25.98 
39.62 26.05 
40.25 26.34 
40.36 26.43 
40.56 26.52 

NA NA 
9.7 40.58 26.42 

0.08 40.97 26.49 
0.18 41.29 26.80 
9.7 40.69 26.59 

9.82 40.66 26.56 
9.84 40.82 26.53 

0.28 40.96 26.77 
0.23 40.86 26.69 

0.69 41.5 26.94 
I .22 41.2 26.74 
1.75 41,2 26.95 
1.68 42.3 26.98 
1.8 42.42 27.47’ 
I .7 42.6 27.63 
1.9 43.03 27.72 

1.88 43.35 27.74 
1.84 43.08 27.91 

0.46 41.3 26.98 

0.26 41.08 26.n 

NA NA 

43.92 
45.05 
44.21 
45.82 
44.81 
45.55 
46.36 
46.43 
47.38 
48.13 
48.72 
49.13 
50.29 
57.87 
49.49 
48.95 
48.05 
47.42 
47.9 

47.54 

48.14 
48.85 
47.02 
44.47 
45.5q 
44.22 
45.44 
47.85 
49.67 
50.39 

50.48 
51 -98 
51.95 
5031 
53.8 

54.04 
54.24 
51.86 
52.71 
55.06 
54.89 
54.83 
55.28 
56.67 
59.46 
59.48 
60.95 
61.53 
60.89 

48.91 

NA 

NA 
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STOCK PRICE 

20033 2:26 
2003:12:29 
2003: 12550 
2003:1231 
2004:01:01 NA 
2004:01:02 
2004:01:05 
2004:01:06 
2004:01:07 
2004:01:08 
2004:01:09 
2004:01:12 
2004:01:13 
2004:01:14 
2004:01:15 
2004:01:16 
2004:Ol; 1 9 NA 
2004:01:20 
2004:01:21 
2004:01:22 
2004:01:23 
2004:O'i :26 
2004:0'l:27 
2004:01:28 
2004:04:29 
2004:0-l:30 
2004:02:02 
2004:02:03 
2004:02:04 
2004:02:05 
2004:02:06 
2004:02;09 
2004:02:10 
2004:02:1 I 
2004:02: 1 2 
20O4:02: 1 3 

28.92 39.07 
28.3 39.08 

28.78 39.07 
28.82 38.51 

NA 
28.71 38.78 
28.72 38.66 
28.55 38.02 
28.49 38.39 
28.63 38.50 

28.61 38.66 
28.69 38.60 
28.83 39.1 5 

29 38.80 
29.03 38.41 

NA 
29.46 39.04 
29.48 38.90 
29.44 38.58 
29.5 38.90 

29.58 39.27 

29.27 30.40 
29.36 38.57 
29.08 38.59 
29.11 38.77 
28.84 38.82 
20.27 37.77 
28.2 37.80 

28.64 39.59 
28.6 39.51 

28.72 39.90 

28.85 39.50 

28.59 38.13 

29.53 38.80 

28.93 40.00 

28.68 38.80 

4.05 30.75 
4.35 30.78 
4.06 30.90 
4.04 30.44 

3.69 30.36 
3.87 30.34 
3.92 30.19 
3.58 30.44 
3.35 30.26 
3.56 30.03 
3.05 30.21 
2.5 30.44 

2.91 30.54 

2.9 30.30 

2.79 30.56 
3.11 30.88 
3.10 30.81 
3.63 31.41 
3.7 31.59 

3.4 31.25 
3.31 30.85 
3.15 30.80 
3.77 30.61 
3.76 30.80 
3.15 30.10 
2.55 30.30 
3.12 30.79 
2.8 30,70 

3.65 31.30 
3.37 31.35 
3.65 31.25 
3.92 31.17 

NA NA 

2.89 30.34 

NA NA 

3.82 31.61 

1.9 43.36 27.88 60.98 
2.?5 43.38 27.97 63.93 
2.T7 43.43 27.68 65.58 
2.04 43.415 27.47 65.58 

1.95 43.22 27.70 66.37 
1.94 43.1 27.68 70.67 
1.81 42.65 27.48 71.54 
1.8 42.75 27.43 72.26 

1.67 42.6 27.37 76.43 
1.47 42.3 27.35 NA 
1.64 42.32 27.45 NA 
1.63 42.62 27.24 NA 
2.12 43.33 27.65 NA 
1.89 4336 27,75 N h  
1.95 42.7 2'7.54 NA 

NA MA NA NA 
2.38 42.5 27.74 NA 
2.54 42.16 27,78 NA 
2.29 42.12 27.92 NA 
2.76 42.09 28 NA 

2.89 41.95 28.45 NA 
2.8 41.6 28.05 NA 

2.79 41.7 27.93 NA 
2.46 41.81 27.95 NA 
3.19 41.86 28.5 NA 
3.45 41.5 28.65 NA 
2.9 41.06 28.3 NA 

2.68 40.68 28.03 NA 
3.14 41.2 28.43 NA 
3.17 41.04 28.31 NA 
3.1 6 41.4 28.57 NA 
3.35 41.52 28.57 NA 
3.14 41.43 28.36 NA 
3.10 41.3 28.4 NA 

NA NA NJ4 NA 

2.89 4z.q~ 28.33 NA 

Dividend and EPS Annauncements.xls 
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AGL Resources - ATG 

Date Dividends Earnings 

01 /28/2004 

0 1 /28/2004 

11/03/2003 

10/30/2003 

07/31/2003 

07/30/2003 

04/22/2003 

04/16/2003 

01/31/2003 

10/17/2002 

07/25/2002 

04/30/2002 

02/01 /2002 

01 /24/2002 

10/25/2001 

0.280 

0.280 

0.280 

0.280 

0.270 

2.010 annual 

0.340 

0.290 

0.980 

1.820 

0.1 70 

0.220 

0.890 

0.450 

1.620 annual 

Expectation Difference 

0.280 

2.000 

0.280 

0.480 

0.250 

0.280 

0.900 

0.270 

1.750 

0.150 

0.200 

1.200 

0.270 

0.41 0 

1 SO0 

0.000 

0.01 0 

0.000 

(0.140) 

0.040 

0.000 

0.080 

0.01 0 

0.070 

0.020 

0.020 

(0.31 0) 

0.000 

0.040 

0.120 



New Jersey Resources - NJR 

Date Dividends Earnings Expectatior Difference 

0 1 /28/2004 

10/28/2003 

10/28/2003 

07/24/2003 

06/ 1 a/2003 

04/24/2003 

02/03/2003 

0 1 /28/2003 

10/30/2002 

07/24/2002 

06/05/2002 

04/24/2002 

03/06/2002 

01 /23/2002 

10/25/200 1 

0.325 

0.31 

0.31 

0.3 

0.3 

0.87 

2.38 annual 

0.1 6 

1.52 

0.86 

2.12 annual 

0.18 

1.3 

1.1 

2.95 annual 

0.85 0.020 

0.31 0.015 

2.35 0.030 

0.15 0.010 

0.31 0.000 

1.36 0.160 

0.3 0.010 

0.77 0.090 

2.12 0.000 

0.2 (0.020) 

0.3 0.000 

1.35 (0.050) 

0.3 0.000 

1 O.'lOO 

2.95 0.000 



NICOR- GAS 

Date Dividends Earnings Expectation Difference 

02/09/2004 

1 1 /20/2003 

10/30/2003 

07/31 /2003 

07/17/2003 

05/01 /2003 

04/30/2003 

03/20/2003 

03/04/2003 

1 1 /21/2002 

08/14/2002 

07/18/2002 

04/18/2002 

04/17/2002 

03/21 /2002 

01/23/2002 

1 1 /I 5/2001 

10/18/2001 

0.465 

0.465 

0.465 

0.465 

0.46 

0.46 

0.46 

0.46 

0.44 

2.38 annual 

0.01 

0.54 

1.04 

2.88 annual 

0.46 

0.9 

3.01 annual 

0.61 

2.1 

0.465 

0.33 

0.25 

0.465 

1.1 

0.46 

0.46 

2.65 

0.46 

0.64 

0.46 

0.46 

0.85 

0.455 

3.05 

0.44 

0.55 

0.280 

0.000 

(0.320) 

0.290 

0.000 

(0.060) 

0.005 

0.005 

0.230 

0.000 

(0.1 80) 

0.000 

0.000 

0.050 

0.005 

(0.040) 

0.000 

0.060 



Northwest Matural- NWN 

Date Dividends 

01/29/2004 

01 /05/2004 

11/04/2003 

10/02/2003 

07/29/2003 

~7/02/2003 

05/0 1 /2003 

04/0 1 /2003 

02/04/2003 

0 1 /03/2003 

1 1 /04/2002 

10/03/2002 

07/24/2002 

07/05/2002 

04/24/2002 

04/05/2002 

03/01 /2002 

01/03/2002 

0.3 

0.3 

0.325 

0.325 

5 

5 

0.31 5 

0.31 5 

0.31 5 

0.315 

0.31 5 

Earnings 

1.76 annual 

0.25 

0.1 7 

1.01 

1.62 annual 

-0.22 

0.18 

1.32 

1.88 annual 

Expectatior Difference 

1.75 

0.325 

0.3 

0.315 

0.1 

0.315 

1.1 

0.31 5 

1.7 

0.31 5 

-0.25 

0.31 5 

0.14 

0.31 5 

1.15 

0.31 5 

1.75 

0.31 5 

0.01 0 

0.000 

(0.050) 

0.01 0 

0.070 

0.000 

(0.090) 

0.000 

(0.080) 

0.000 

0.030 

0.000 

0.040 

0.000 

0.1 70 

0.000 

0.130 

0.000 



Peoples Energy- PGL 

Date Dividends 

01 /23/2004 

12/05/2003 

1 0/3 1 /2003 

08/06/2003 

07/25/2003 

06/04/2003 

04/25/2003 

02/05/2003 

01 /24/2003 

12/04/2002 

10/25/2002 

08/07/2002 

07/26/2002 

05/22/2002 

04/26/2002 

02/06/2002 

01 /25/2002 

0.53 

0.53 

0.53 

0.53 

0.52 

0.52 

0.52 

0.52 

Earnings 

0.85 

2.87 annual 

0.22 

1.77 

0.87 

2.8 annual 

0.04 

1.55 

0.88 

Expectation Difference 

0.88 

0.53 

2.9 

0.53 

0.3 

0.53 

1.5 

0.52 

(0.030) 

0.000 

(0.030) 

0.000 

(0.080) 

0.000 

0.270 

0.01 0 

mia #VALUE! 

m ia #VALUE! 

2.75 

0.52 

0.28 

0.52 

1.52 

0.52 

1.05 

0.050 

0.000 

(0.240) 

0.000 

0.030 

0.000 

(0.170) 



Date Dividends 

12/12/2003 

12/12/2003 

08/22/2003 

08/22/2003 

05/30/2003 

05/30/2003 

02/28/2003 

02/28/2003 

12/13/2002 

12/13/2002 

08/23/2002 

08/23/2002 

05/31 /2002 

05/31 /2002 

02/22/2002 

02/22/2002 

12/07/200 1 

12/07/2001 

0.41 5 

0.41 5 

0.41 5 

0.415 

0.4 

0.4 

0.4 

0.4 

0.385 

Piedmont - PNY 

Earnings 

2.22 annual 

-0.29 

0.93 

1.74 

1.9 annual 

-0.027 

1.27 

I .26 

2.01 annual 

Expectation Difference 

0.41 5 

2.15 

0.41 5 

1.3 

0.41 5 

1.3 

0.4 

1.55 

0.4 

2.75 

0.4 

-0.33 

(3.4 

1.27 

0.4 

1.6 

0.385 

2.05 

0.q00 

0.070 

0.000 

(1 590) Changes in recording revenues and COG 

0.000 

(0.370) 

0.01 5 

0.190 

0.000 

(0.850) 

0.000 

0.303 

0.000 

0.000 

0.000 

(0.340) 

0.000 

(0.040) 



WGL Holdings, Inc. 

Date Dividends Earnings 

01 /28/2004 

12/19/2003 

1 1 /03/2003 

09/24/2003 

07/30/2003 

06/25/2003 

04/30/2003 

03/05/2003 

01 /29/2003 

12/20/2002 

1 1 /04/2002 

09/25/2002 

08/02/2002 

06/26/2002 

05/01 /2002 

02/25/2002 

01/30/2002 

12/14/2001 

10/31/2001 

09/26/2001 

0.32 

0.32 

0.32 

0.32 

0.31 75 

0.31 75 

0.31 75 

0.31 75 

0.31 5 

0.31 5 

0.81 

2.3 annual 

-0.05 

I .66 

1.06 

-0.47 

-0.29 

0.94 

0.62 

-0.48 

Expectatior Difference 

0.315 0.000 

0.8 

0.32 

2.2 

0.32 

0.15 

0.32 

1.6 

0.31 8 

0.9 

0.31 8 

-0.41 

0.31 75 

-0.1 

0.3175 

1.2 

0.31 75 

0.85 

0.31 5 

-0.37 

0.0 IO 

0.000 

0.100 

0.000 

(0.200) 

0.000 

0.060 

0.002 

0.160 

(0.001) 

(0.060) 

0.000 

(0.190) 

0.000 

(0.260) 

0.000 

(0.230) 

0.000 

(0.1 IO) 



DATE ATG NJR 
2000:01:03 13.37 20.66 
2000:01:04 13.37 20.18 
2000:01:05 13.87 20.39 
2000:01:06 13.87 20.35 
2000:01:07 14.02 20.49 
2000:01:10 13.67 20.46 
2000:01:11 13.62 20.25 
2000:01:12 13.82 20.39 
2000:01:13 13.97 20.52 
2000:01 :I 4 13.92 20.80 
2000:O'l: 17 NA NA 
2000:Ol :'18 
2000:01:19 
2000:01:20 
2000:01:21 
2000:01:24 
2000:01:25 
2000:O 1 :26 
2000:01:27 
2000:01:28 
2000:01:31 
2000:02:01 
2000:02:02 
2000:02:03 
2000:02:04 
2000:02:07 
2000:02:08 
2000:02:09 
2000:02: 10 
2000:02: 1 1 
2000:02:14 
2000:02: 15 
2000:02:16 
2000:02: 17 
2000:02:18 
2000:02:21 NA 
2000:02:22 
2000:02:23 NA 
2000:02:24 
2000:02:25 
2000:02:28 
2000:02:29 
2000:03:01 
2000:03:02 
2000:03:03 
2000:03:06 
2000:03:07 
2000:03:08 
2000:03:09 
2000:03: 10 
2000:03:13 
2000:03: 14 
2000:03:15 
2000:03: 1 6 
2000:03: 17 

13.77 20.52 
13.77 20.73 
'14.12 20.80 
13.92 20.70 
13.82 20.93 
13.82 21.52 
13.82 21.24 
13.67 20.76 
13.57 20.90 
13.72 20.70 
13.52 21 .OO 
13.42 20.87 
13.67 21.24 
13.57 21.21 
13.47 21.11 
13.67 20.76 
13.52 20.63 
13.86 20.59 
13.55 20.80 
13.55 20.83 
13.71 20.56 
13.55 20.90 
13.86 20.66 
13.55 20.80 

13.55 20.28 

13.45 20.15 
13.71 19.98 
13.65 20.1 1 
14.07 20.32 
14.22 20.18 
14.43 20.25 
14.48 20.25 
14.12 20.42 
14.48 20.39 
14.43 20.73 
14.48 21.28 
14.27 20.70 
14.32 20.88 
14.38 20.98 
14.53 21.05 
14.99 21.90 
14.58 21.34 

NA 

NA 

GAS NWN 
25.85 16.99 

26 16.69 
26.72 16.89 
27.13 16.94 
27.'75 17.04 
27.7 17.34 

27.64 17.09 
28 16.84 

28.41 16.65 
27.9 17.09 

27.8 17.04 
27.44 16.74 
28.26 16.45 
28.57 16.40 
28.05 15.75 
27.7 15.65 
27.9 15.90 

27.49 16.44 
27.49 16.26 
28.11 16.83 
28.11 16.98 
28.46 17.49 
29.23 17.75 
28.16 18.06 
27.8 16.42 

27.95 16.72 
27.39 17.03 
27.34 17.03 
27.08 17.13 
27.49 16.67 
27.75 16.67 
27.39 16.83 
27.39 16.88 
27.03 16.98 

26.87 16.62 

24.72 15.90 
24.57 15.80 
25.03 15.83 
24.93 16.01 
24.87 15.49 
24.77 15.29 
25.85 15.18 
24.46 15.24 
24.62 15.18 
25.13 15.08 
25.08 15.24 
24.72 15.39 
24.72 15.18 
24.87 15.29 
25.03 15.34 
26.31 16.01 
25.8 15.88 

NA NA 

NA NA 

NA NA 

1 of 20 

PGL PNY WGL 
25.81 23.93 21.46 
25.96 24.19 21.50 
26.42 24.44 21.55 
26.26 24.55 21.50 
26.56 24.34 21.45 
26.1 1 24.14 21.39 
25.86 23.88 20.98 
26.01 24.29 21.04 
25.91 24.65 21.04 
26.36 24.09 20.98 

NA NA NA 
25.86 
26.06 
25.76 
26.51 
25.76 
25.46 
25.46 
25.46 
24.4 

25.1 1 
25.35 
25.35 
25.91 
25.2 

25.06 
24.86 
24.75 
24.45 
24.4 
24.4 

24.35 
24.15 

24 
23.35 

24.24 21.09 
24.24 21.09 
24.6 21.14 
24.5 21.19 

24.65 21.34 
24.29 20.77 
24.19 20.83 
24.03 20.98 
23.83 21.04 
23.42 20.77 
23.83 21.09 
23.88 20.93 
24.03 20.88 
23.67 20.88 
23.37 20.72 
23.06 20.93 
22.9 20.88 
22.8 20.62 

22.54 20.00 
21.72 20.26 
21.36 20.31 
21.26 20.26 
21.31 20.52 
20.85 20.21 

NA NA NA 
23.65 19.51 19.64 
23.3 NA 18.97 

22.79 20.18 18.70 
22.09 20.18 19.12 
22.94 20.49 19.23 
23.25 20.34 19.74 
23.15 19.93 19.74 
22.99 20.03 19.64 
23.35 20.08 19.80 
22.29 20.8 19.74 
22.34 20.85 19.80 
23.35 21.06 19.90 
22.79 21.06 19.74 
22.09 20.49 19.80 
22.29 20.44 19.69 
22.'14 20.49 19.64 
22.19 20.49 .I 9.85 
22.7 21.57 20.77 

22.29 21.11 20.47 

Index 
317.98 
312.51 
31 0.2 

31 6.1 2 
31 4.8 

31 8.48 
3 1 9.83 
31 6.76 
318.61 
320.59 

31 9.98 
318.12 
320.09 
321.41 
326.72 
327.81 

324.32 
32'1.65 
31 7.4 
321.3 

322.57 
322.41 
328.1 9 
325.7 

324.22 
325.4 

322.18 
31 9.49 
31 7.25 
318.65 
31 8.7 
31 8.7 

31 8.52 

3 12.89 
31 1.57 
31 0.54 
304.31 
302.66 
293.99 
307.95 
308.49 
31 1.08 
314.03 
308.53 
307.45 
309.03 
31 1.57 
31 1.98 
309.41 
308.1 7 
31 2.7 

323.88 

NA 

NA 

NA 



DATE ATG NJR 
2000:03:20 14.63 21.23 
2000:03:2 1 14.58 21.12 
2000:03:22 14.43 21.27 
2000:03:23 14.38 21.02 
2000:03:24 14.43 21.16 
2000:03:27 14.32 21.20 
2000:03:28 13.96 21 51 
2000:03:29 14.17 21.93 
2000:03:30 14.22 22.29 
2000:03:31 15.15 24.08 
2000:04:03 14.38 23.94 
2000:04:04 14.58 23.52 
2000:04:05 14.79 23.10 
2000:04:06 14.74 23.10 
2000:04:07 14.84 22.53 

2000:04: 11 14.43 22.32 
2000:04: 1 2 14.38 22.39 
2000:04: 13 14.48 22.50 
2000:04: 14 14.43 22.43 
2000:04:17 14.63 22.25 
2000:04: 1 8 14.63 22.18 
2000:04: 1 9 14.38 22.01 
2000:04:20 14.12 22.04 
2000:04:2 1 NA NA 

2000:04: 10 14.48 22.78 

2000:04:24 
2000:04:25 
2000:04:26 
2000: 04:27 
2000:04:28 
2000:05:01 
2000:05:02 
2000:05:03 
2000:05:04 
2000:05:05 
2000:05:08 
2000:05:09 
2000:05: 10 
2000:05: 1 1 
2000:05:12 
2000:05:15 
2000:05: 16 
2000:05: 17 
2000:05:18 
2000:05: 19 
2000:05:22 
2000:05:23 
2000:05:24 
2000:05:25 
2000:05:26 

14.12 21.97 
14.53 22.1 1 
14.48 22.25 
14.27 21.97 
14.43 22.67 
14.74 22.78 
14.74 22.85 
14.58 22.78 
14.94 22.81 
14.74 23.03 
14.69 22.53 
13.91 22.32 
13.91 22.15 
13.91 22.67 
13.76 22.32 
13.86 22.50 
13.86 22.64 
13.83 22.53 
13.83 22.15 
13.51 21.97 
13.56 22.08 
13.41 22.15 
13.46 22.04 

13.3 21.90 
13.72 22.1 1 

2000:05:29 NA NA 
2000:05:30 13.93 22.29 
2000:05:31 13.93 21.83 
2000:06:0 1 13.93 22.46 
2000:06:02 NA NA 

GAS NWN 
26.05 15.85 
26.11 15.85 
25.85 15.44 
25.8 15.29 

25.23 15.39 
25.85 15.90 
26.26 15.60 
27.02 15.80 
27.33 15.90 
27.38 16.01 
26.81 16.16 
27.18 16.08 
27.28 16.16 
27.12 16.42 
26.97 16.26 
27.02 16.36 
27.02 16.36 
27.28 16.72 
27.9 16.88 

27.64 16.36 
28.27 16.21 
28.11 16.42 
27.96 16.42 
28.16 16.21 

27.96 16.31 
28.68 16.47 
28.37 17.09 
27.96 17.40 
28.16 18.34 
28.48 17.92 
28.01 18.03 
27.85 17.77 
28.01 17.98 
27.85 18.24 
27.54 18.03 
27.49 17.51 
27.9 17.56 

28.73 17.72 
28.58 18.16 
29.77 17.92 
29.77 17.82 
29.1 17.51 

29.57 17.35 
29.15 16.88 
29.83 16.99 
29.83 17.35 
30.76 17.25 
30.19 17.82 
30.35 18.13 

30.35 18.39 
30.5 18.13 

30.71 18.24 

NA NA 

NA NA 

NA NA 
2 of 20 

PGL PNY WGL 
22.75 21.36 20.62 
22.34 21.62 20.26 
22.29 22.24 20.42 
22.6 22.13 20.31 

22.34 21.5 20.77 
22.45 21.6 20.77 
22.24 21.39 20.00 
22.24 21.76 20.47 
22.29 21.66 20.98 
22.45 22.03 22.48 
21.93 22.45 21.45 
22.24 22.18 21.29 
22.45 22.55 21.81 
22.6 22.98 21.76 

23.1 1 22.71 21.50 
23.32 22.61 21.23 
23.57 22.45 21.18 
23.68 22.82 21.39 
24.59 23.24 21.65 
24.8 22.4 21.91 

25.77 22.82 21.81 
25.31 22.71 21.60 
25.46 22.82 21.71 
25.66 22.87 21.60 

NA NA NA 
25.93 
26.07 
26.07 
25.66 
25.41 
25.52 
25.31 
24.95 
25.36 
25.26 
25.98 
25.46 
25.31 
26.07 
25.98 
26.38 
26.13 
25.98 
26.07 
25.62 
26.18 
26.34 
26.54 
26.43 
27.1 5 

22.71 21.34 
23.5 21.50 

23.61 21.55 
23.29 21.81 
23.87 21.44 
23.45 22.33 

23.5 21.96 
23.19 21.65 
23.45 22.12 
23.5 22.01 
23.4 22.01 

23.13 22.17 
23.66 22.22 
24.61 22.75 
24.4 22.43 

24.56 22.54 
24.88 22.69 
24.72 22.27 
24.56 21.96 
24.09 21.71 
23.82 21.81 
23.93 21.65 
23.87 22.06 
23.87 21.91 
24.77 22.38 

NA NA NA 
27.2 24.93 22.69 

27.77 25.14 22.27 
27.77 26.41 22.64 
27.97 NA 22.69 

Index 
321.09 
320.69 
320.41 
31 7.57 
320.68 
321.86 
323.38 
320.26 
321.85 
321.85 
324.81 
322.71 
322.27 
325.42 
325.04 
325.23 
324.95 
325.71 
325.26 
328.85 
320.23 
320.98 
324.04 
322.56 

323.1 1 
324.28 
331 5 4  
334.09 
33'1.42 
330.56 
333.1 3 
326.33 
323.36 
326.21 
326.05 
327.16 
322.02 
320.95 
327.06 
324.99 
328.89 
328.36 
321.95 
321.51 
317.45 
31 8.47 
31 4.53 
317.85 
315.62 

31 8.9 
322.94 

323.4 
327.56 

NA 

NA 



DATE ATG NJR 
2000:06:05 13.62 22.18 
2000:06:06 13.77 22.50 
2000:06:07 13.56 22.1 1 
2000:06:08 13.35 21.90 
2000:06:09 NA NA 
2000:06: 12 13.56 21.90 
2000:06:13 13.56 21.91 
2000:06: 14 13.41 21.91 
2000:06:'15 13.72 21.84 
2000:06:16 13.56 22.30 
2000:06:'19 13.41 22.63 
2000:06:20 13.46 23.02 
2000:06:21 13.46 23.63 
2000:06:22 13.25 23.49 
2000:06:23 13.25 22.88 
2000:06:26 13.51 23.16 
2000:06:27 13.2 22.41 
2000:06:28 13.35 23.02 
2000:06:29 14.24 22.84 

2000:07:03 14.14 22.16 
2000:07:04 NA NA 

2000:06:30 '1 3.37 21.80 

2000:07:05 
2000:07:06 
2000:07:07 
2000:07:10 
2000:O7: 1 1 
2000:07:12 
2000:07:13 
2000:07: 14 
2000:07:17 
2000:07:'18 
2000:07:'19 
2000:07:20 
2000:07:21 
2000:07:24 
2000:07:25 
2000:07:26 
2000:07:27 
2000:07:28 
2000:07:31 
2000:08:01 
2000:08:02 
2000:08:03 
2000:08:04 
2000:08:07 
2000:08:08 
2000:08:09 
2000:08:10 
2000:08:11 
2000:08:14 
2000:08: 1 5 
2000:08: 16 
2000:08:17 
2000:08:18 

14.14 21.91 
14.03 22.13 
14.14 21.80 
14.14 22.20 
14.1 9 22.81 
14.35 23.06 
14.3 22.91 

14.72 22.84 
14.72 22.91 
14.82 22.45 
14.3 22.41 

14.77 22.27 
14.4 21.95 

14.35 21.88 
14.61 22.16 
14.82 22.45 
15.13 22.38 
14.93 22.09 
15.13 22.84 
15.1 9 22.95 
15.5 23.16 

15.46 23.67 
15.55 23.67 
15.62 23.88 
15.55 23.70 
15.4 23.59 

15.41 23.49 
15.71 23.59 
16.1 3 24.27 
15.71 24.24 
16.26 24.70 
16.31 24.67 
16.47 24.45 

GAS NWN 
29.05 18.13 
29.51 18.45 
29.41 18.13 
29.05 18.86 

28.84 18.55 
29.31 19.07 
29.41 19.07 
29.41 18.86 
29.07 18.97 
29.31 19.12 
29.31 19.28 
29.05 19.62 
28.63 19.64 
28.32 19.23 
28.22 19.70 
27.38 19.49 
27.81 19.90 
28.63 19.02 
27.48 18.65 
28.26 18.76 

27.79 18.76 
28 18.60 

27.58 18.71 
27.68 18.45 
28.15 18.97 

28.1 18.55 
27.73 18.39 
27.79 18.86 
27.73 19.1 2 
27.73 19.59 
27.94 19.90 
28.68 19.85 
28.73 19.49 
28.52 18.76 
28.79 19.17 
28.73 18.65 
29.63 18.59 
29.21 18.81 
29.21 19.23 

30.1 19.12 
30.79 19.76 
31.57 19.65 
31.89 19.44 
32.06 19.60 
31.94 19.97 
31.68 19.92 
31.85 19.86 
32.42 19.55 
32.79 20.02 
32.94 19.97 
32.84 19.97 
32.73 19.76 
32.36 19.39 

NA NA 

NA NA 
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PGL PNY WGL Index 
26.84 25.35 22.01 330.33 
28.1 3 25.35 21.96 324.62 
28.07 25.46 21.96 326.48 
27.77 25.09 2'1.65 326.96 
28.02 NA 21.71 324.53 
28.13 25.19 21.65 329.1 9 
27.97 25.41 21.65 329.19 
27.72 25.35 21.65 330.65 
28.27 25.78 22.33 327.73 

28 25.83 22.12 331.64 
28.18 25.72 22.12 330.61 
28.13 25.25 21.76 329.77 
28.18 25.13 21.76 328.77 
27.6 24.6 21.34 328.14 

27.92 24.49 20.92 323.23 
28.18 24.33 20.92 322.73 
27.45 24.06 20.87 324.2 
28.2 24.81 21.18 318.95 

28.59 24.54 20.81 
26.88 22.73 20.13 
27.45 23.8 20.97 

NA NA NA 
27.3 

26.77 
26.77 
27.14 
27.35 
27.09 
26.93 
26.98 
27.01 
26.88 
26.77 
27.24 
26.88 
26.57 
26.88 
26.2 

26.31 
26.41 
26.31 
26.57 
26.57 
26.72 
27.35 
27.83 
27.97 
27.86 
28.04 
28.23 
28.54 
28.9 

28.69 
28.69 
28.54 

23.9 20.50 
23.74 21.1 9 
23.74 20.81 
23.96 21.19 
24.22 21.24 
24.81 21.40 
24.6 20.97 

24.01 21.40 
23.9 21.61 

24.01 21.29 
23.9 21.08 

24.06 21.35 
23.58 20.81 
23.53 20.44 
23.53 20.92 
24.01 20.71 
23.85 20.60 
23.47 20.55 
24.28 20.86 
24.28 21.77 
24.28 21.98 
24.12 2'1.92 
24.17 21.98 
24.5 22.25 

24.49 22.20 
24.49 21.92 
24.61 21.71 
25.24 22.20 
25.45 22.67 
25.19 22.30 
25.03 22.51 
25.08 22.30 
25.08 21.92 

323.1 9 
31 9.6 

31 2.96 

320.95 
320.35 
324.04 
325.01 
326.88 
327.44 
328.89 
328.86 
329.29 
328.64 
327.16 
327.86 
328.92 
327.01 
323.44 
326.02 
324.59 
322.4 

3 1 8.88 
320.88 
322.93 
325.94 
329.01 
330.75 
335.1 6 
335.26 
333.08 
333.15 
336.48 
338.4 

338.92 
339.26 
339.68 

NA 



DATE ATG NJR 
2000:08:21 16.47 23.95 
2000:08:22 16.37 23.99 
2000:08:23 16.37 23.88 
2000:08:24 16.21 23.45 
2000:08:25 16.26 23.13 
2000:08:28 NA NA 
2000:08:29 NA NA 
2000:08:30 16.15 22.88 
2000:08:31 16.1 22.91 
2000:09:01 16.63 22.91 
2000:09:04 NA NA 
2000:09:05 
2000:09:06 
2000:09:07 
2000:09:08 
2000:09: 1 1 
2000:09:12 
2000:09: 1 3 
2000:09:14 
2000:09:15 
2000:09:18 
2000:09: 1 9 
2000:09:20 
2000:09:21 
2000:09:22 
2000:09:25 
2000:09:26 
2000:09:27 
2000:09:28 
2000:09:29 
2000:10:02 
2000: 10:03 
2000: 1 0:04 
2000: 1 0:05 
2000: 10:06 
2000: 1 0:09 
2000:10: 10 
2000:10: 1 1 
2000: IO: 12 
2000: 10:13 
2000:10:16 
2000:lO: 17 
2000: 10:18 
2000: 1 0:19 
2000:10:20 
2000:l 0:23 
2000:10:24 
2000: 10:25 
2000:10:26 
2000:10:27 
2000:10:30 
2000:10:31 
2000: 1 1 :01 
2000:11:02 
2000: 1 1 :03 

16.63 22.81 
16.74 22.84 
16.9 23.09 
16.82 23.31 
17.02 23.70 
17.06 23.74 
17.27 23.97 
17.11 23.68 
17.23 23.82 
17.1 1 23.49 
17.16 22.84 
17.1 1 23.09 
16.52 22.73 
16.58 23.06 
16.31 22.84 
16.79 22.88 
16.9 23.17 
17 23.93 

17.07 23.64 
16.63 23.82 
16.47 23.42 
16.42 23.02 
16.37 22.98 
16.47 22.69 
16.74 22.77 
16.52 22.40 
17 22.44 

16.95 22.69 
17.06 22.73 
17.16 22.77 
17.32 22.62 
17.27 22.66 
17.43 22.62 
17.43 22.84 
17.27 22.73 
17.06 22.48 
17.06 21.93 
17.27 22.48 
17.59 22.48 
17.48 22.77 
17.32 23.24 
17.59 22.91 
17.8 22.80 
17.22 22.73 

GAS NWN 
32.05 19.39 
31.79 19.39 
31.94 19.18 
31.26 19.12 
31.57 19.02 

NA NA 
NA NA 

31.52 18.86 
31.06 19.44 
31.21 19.33 

30.84 19.28 
30.58 19.02 
31.05 19.55 
32.5 19.62 
32.75 20.25 
32.63 20.55 
31.73 20.50 
31.1 5 20.23 
31.9 20.67 
31.79 20.39 
30.73 19.70 
30.89 19.97 
30.21 19.33 
30.21 19.02 
29.68 19.12 
30.73 19.23 
30.61 19.28 
30.87 19.44 
30.83 19.24 
30.45 19.39 
29.92 19.39 
29.17 19.02 
28.74 19.23 
28.58 18.96 
28.53 19.28 
27.73 18.91 
27.89 18.81 
27.95 19.18 
28.11 19.23 
28.42 19.39 
28.21 19.02 
27.68 19.18 
27.63 18.91 
28.32 19.39 
28.32 19.60 
28.53 19.39 
28.8 18.75 
29.22 19.33 
29.7 19.60 
29.49 19.60 
30.08 20.08 
30.45 19.65 
30.55 19.49 
30.23 19.71 

NA NA 

4 of 20 

PGL PNY WGL Index 
27.92 24.65 21.82 338.49 
27.81 24.86 21.61 336.1 2 

27.45 24.6 21.66 334.35 
27.55 24.38 2 1.66 333.1 8 
27.76 NA 21.82 332.8 
27.6 NA 21.82 334.19 

27.4 24.76 21.71 NA 

27.55 23.1 21.77 
26.98 23.69 21.45 
27.1 4 23.47 22.14 

NA NA NA 
26.93 
27.4 
27.55 
27.74 
28.1 8 
28.43 
28.64 
28.23 
28.1 3 
27.92 
27.5 
27.87 
26.97 
26.81 
26.76 
27.6 
27.87 
28.45 
28.14 
27.98 
27.39 
27.08 
27.13 
26.81 
27.18 
27.1 3 
27.23 
27.29 
27.39 
28.29 
27.82 
27.18 
27.39 
27.55 
27.93 
27.5 
27.34 
27.71 
28.1 9 
28.45 
28.98 
29.29 
29.4 
28.98 

23.42 22.03 
23.96 22.20 
24.54 22.67 
25.11 22.98 
25.79 23.04 
25.83 22.98 
25.99 22.93 
25.61 22.77 
26.43 22.77 
25.99 22.83 
25.13 22.67 
25.61 22.83 
24.64 22.35 
25.12 22.20 
24.53 21.77 
25.23 22.35 
25.45 22.67 
26.42 22.93 
26.54 22.77 
25.94 22.72 
25.66 22.56 
25.83 22.56 
25.45 22.67 
25.45 22.35 
25.56 22.29 
25.29 22.18 
25.29 21.97 
25.18 22.08 
25.02 22.03 
25.45 22.08 
25.45 22.24 
25.18 22.18 
24.91 21.92 
25.07 22.03 
24.96 21.92 
24.74 2 1.75 
24.85 21.60 
25.12 21.75 
25.45 22.03 
25.88 22.24 
26.42 21.86 
26.21 22.99 
26.15 23.42 
25.56 22.89 

NA 
333.75 
336.52 

339.86 
341.98 
343.58 
345.51 
348.26 
351.32 
351.88 
351.45 
350.1 I 
350.96 
345.59 
340.28 
336.23 
332.13 
336.27 
335.31 
337.85 
339.67 
343.55 
344.85 
343.07 
338.97 
337.36 
335.2 
334.76 
334.68 
335.05 
332.1 1 
328.41 
336.07 
335.08 
330.74 
326.27 
330.69 
330.51 
331.89 
332.54 
326.46 
326.56 
332.64 
337.93 
341.82 
342.5 
340.72 

NA 



DATE ATG N,IR 
2000: 1 1 :06 17.27 22.69 
2000: 1 1 :07 17.22 22.73 
2000: 1 1 :08 17.37 22.55 
2000:11:09 17.32 22.80 
2000:11:10 17.16 22.80 
2000: 1 1 : 1 3 17.53 22.88 
2000: I 1 :14 17.69 22.91 
2000:11:15 17.98 22.95 
2000:11:16 18.03 23.24 
2000:11:17 18.3 23.38 
2000: 1 1 :20 18.84 23.71 
2000: 1 1 :21 19.27 23.57 
2000:11:22 19.16 23.64 
2000:11:23 NA NA 
2000: 1 1 :24 19.38 23.93 
2000: 1 1 :27 19.06 23.68 
2000:11:28 19.49 23.71 
2000:11:29 19.6 23.86 
2000: 1 1 :30 19.38 23.42 
2000: 12:Ol 19.33 23.64 
2000:12:04 19.1 6 23.57 
2000: 12:05 19.33 23.86 
2000: 12:06 18.95 23.53 
2000: 12:07 19.16 23.78 
2000:12:08 19.7 24.33 
2000: 12:11 19.49 24.51 
2000: 12:12 19.27 24.1 5 
2000: 1 2:13 19.16 24.28 
2000:12:14 19 24.10 
2000:12:15 18.79 24.17 
2000: 12: 18 19.06 24.83 
2000:12:19 19.06 24.83 
2000: 12:20 18.63 24.46 
2000:12:21 18.73 24.58 
2000:12:22 18.9 24.80 
2000: 1 2:25 NA NA 
2000: 12:26 19.33 25.1 7 
2000:12:27 19.7 26.09 
2000: 12:28 19.81 26.24 
2000: 12:29 19 25.57 
2001 :01 :O 1 NA NA 
2001 :01:02 18.79 24.54 
2001 :01:03 18.79 25.17 
200 1 :01:04 17.71 23.84 
2001 :01:05 17.66 23.65 
2001 :01:08 17.87 23.61 
2001 :01:09 17.76 23.50 
2001 :01:10 17.82 23.61 
2001 :01 :I 1 17.66 23.39 
2001:01:12 17.76 23.21 
2001:01:15 NA NA 
2001 :O 1 :I 6 17.5 23.10 
2001 :O 1 :17 17.12 22.62 
2001 :01:18 17.28 22.58 
2001 :01:19 17.55 22.17 

GAS NWN 
30.39 19.60 
29.81 19.65 
30.23 19.87 
30.02 19.81 
29.86 19.87 
30.13 19.97 
30.29 20.24 
30.55 20.94 
31.3 20.40 

31.94 21.05 
32.47 20.83 

33 21.10 
32.63 21.15 

33.11 21.21 
33 20.72 

33.43 20.99 
33.1 6 21.05 
32.84 20.56 
32.95 20.83 
33.54 20.62 
33.16 20.56 
33.38 20.89 
33.48 21.15 
33.85 21.37 
33.91 22.01 
34.01 21.15 
34.07 21.69 
33.69 21 "80 
33.22 22.44 
33.38 22.55 
33.91 22.55 
33.54 22.33 
34.23 22.60 
34.44 22.65 

35.88 22.92 
36.02 23.24 
37.47 23.24 
37.15 22.71 

34.89 22.17 
34.51 22.76 
32.52 21.53 
33.01 21.42 
33.49 21.58 
33.28 21.26 
33.28 21.47 
32.04 21.21 
32.2 21.05 

31.99 21.31 
32.42 20.94 
31.99 20.99 
31.99 20.99 

NA NA 

NA NA 

NA NA 

NA NA 

PGL PNY WGL 
29.45 25.66 22.56 
29.34 25.5 22.35 
30.34 25.66 22.56 
30.34 26.31 22.51 
30.45 25.88 22.18 
31.09 26.31 22.56 
31.72 26.31 22.35 
32.1 9 26.37 23.20 
32.87 26.42 22.94 
34.04 27.56 23.37 
34.4 27.83 23.74 

35.98 28.26 23.96 
34.56 28.48 23.85 

35.24 28.75 23.96 
34.67 28.64 24.06 
35.56 29.24 24.06 
35.35 29.13 24.01 
34.67 28.64 23.74 
35.1 9 29.18 24.33 
35.14 28.91 24.01 
35.72 28.64 24.06 
35.93 28.37 24.06 
36.08 28.86 24.65 
38.09 29.18 26.15 
36.88 30.1 25.13 
37.46 29.73 24.87 
37.46 30 24.75 

30.05 24.44 36.83 
35.82 30.59 24.01 
37.56 31.51 24.81 
37.2 31.73 24.97 

35.97 31.56 24.70 
36.61 31.67 24.92 
37.35 32.05 25.46 

38.42 33.53 26.10 
38.69 33.91 26.53 
39.7 34.46 26.96 

38.1 5 33.42 26.10 

36.56 32.16 25.03 
36.4 31.99 25.24 
33.3 30.08 23.74 

33.73 30.19 23.90 
34.05 30.74 24.23 
33.2 30.79 24.23 

32.87 30.9 25.03 
32.08 30.41 24.38 
32.08 29.86 24.33 

31.33 30.24 23.95 
31.23 29.75 24.01 
31.17 29.86 24.06 
31.12 29.37 23.68 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

Index 
338.52 
337.06 
337.49 
337.22 
335.9 

332.91 
334.26 
335.91 
337.5 

338.31 
340.23 
338.6 

338.2 1 

335.23 
338.82 
337.59 
335.97 
336.76 
334.4 

336.49 
336.3 

338.98 
337.63 
337.96 
342.28 
344.39 

343 
344.27 
340.54 
339.02 
342.4 

340.98 
337 
336 

340.16 
343.99 
347.2 

350.03 

348.32 
339.66 
343.37 
330.2 

326.32 
328.83 
330.06 
334.39 
329.86 

332.09 
330.63 
329.86 
332.83 

NA 

NA 

NA 

NA 
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DATE ATG NJR 
2001 :01:22 17.5 22.47 
2001 :01:23 17.82 23.06 
2001 :01:24 18.14 23.10 
2001 :01:25 17.98 22.99 
2001 :O 1 :26 17.87 22.73 
2001 :01:29 17.99 22.88 
2001 :01:30 17.86 22.77 
2001 :01:31 17.66 22.03 
2001 :02:01 17.46 22.35 
2001 :02:02 17.33 22.14 
2001 :02:05 17.61 22.32 
2001 :02:06 17.87 22.52 
2001 :02:07 17.9 22.62 
2001 :02:08 18.42 22.48 
2001 :02:09 18.23 22.76 
2001 :02:12 18.6 22.85 
2001 :02: 13 18.53 22.94 
2001:02:14 18.62 22.88 
2001 :02: 15 18.84 22.99 
2001 :02:16 18.96 22.92 
2001 :02:19 NA NA 
2001 :02:20 
2001 :02:21 
200'1 :02:22 
2001 :02:23 
2001 :02:26 
2001 :02:27 
2001 :02:28 
2001 :03:01 
2001 :03:02 
2001 :03:05 
2001 :03:06 
2001 :03:07 
2001 :03:08 
2001 :03:09 
2001 :03:12 
2001:03:13 
2001 :03:14 
2001 :03:15 
2001:03:16 
2001 :03:19 
2001 :03:20 
2001 :03:21 
2001 :03:22 
2001 :03:23 
2001 :03:26 
2001 :03:27 
2001:03:28 
200'1 :03:29 
2001 :03:30 
2001 :04:02 
2001 :04:03 
2001 :04:04 
2001 :04:05 
2001 :04:06 

18.75 22.87 
18.73 22.85 
18.49 22.75 
18.49 22.85 
18.73 22.70 
18.47 22.74 
18.87 22.62 
18.47 23.06 
18.85 24.10 
18.87 23.95 
18.86 23.65 
19.02 23.95 
19.12 23.82 
18.93 23.71 
18.64 23.50 

18.8 24.08 
18.28 23.66 
18.45 23.72 
18.31 23.72 
18.75 24.06 
18.63 23.88 
18.25 23.71 
17.77 23.06 
17.94 22.96 
18.23 23.93 
18.71 24.09 
18.66 23.63 
18.54 23.54 
19.11 24.74 
18.85 24.64 
19.07 24.58 
18.95 24.68 
19.32 24.95 
18.8 24.50 

GAS NWN 
32.52 20.94 
32.42 21.69 
33.06 21.31 
32.58 20.94 
31.83 21.31 
32.51 21.08 
31.58 21.27 
30.67 20.83 
31.94 21 .I 8 
31.55 21.08 
32.02 21.30 
32.37 21.69 
32.63 21.68 
33.16 21.86 
33.45 22.12 
33.12 22.95 

33 22.60 
32.79 22.47 
32.67 22.45 
33.16 22.12 

32.73 21.61 
33.1 8 21.38 
32.71 21.19 
32.42 20.74 
32.41 21.00 
32.35 21.39 
31.83 21.21 
31.83 21.00 
32.42 20.71 
32.09 20.69 
32.01 20.82 
32.45 21.17 
32.46 20.91 
32.7 20.95 

32.67 20.84 
32.26 20.98 
31.67 20.92 
32.09 20.93 
31.69 20.56 
32.02 20.75 
32.07 20.81 
31.89 20.56 
31.17 20.17 
30.97 20.00 
31.68 20.40 
31.86 20.82 
31.72 20.39 
31.82 20.30 
32.44 20.82 
32.36 20.82 
32.01 20.52 
32.01 20.69 
32.8 20.22 

31.85 19.91 

NA NA 
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PGL PNY WGL 
31.33 29.2 23.63 
31.81 28.88 24.55 
31.97 30.13 24.66 
32.29 30.08 24.44 
31.97 29.48 24.28 
32.29 29.97 24.63 
32.2 30.1 24.22 

31.32 29.32 24.11 
31.46 29.53 24.29 
31.49 29.63 24.02 
31.71 29.49 24.32 
32.06 29.43 24.37 
32.87 29.36 24.37 
33.24 29.35 24.06 
33.99 29.39 24.01 
33.8 1 29.58 24.25 
33.77 29.75 24.54 
33.6 29.01 24.37 

33.33 29.05 24.28 
33.76 29.18 24.24 

NA NA NA 
33.62 
33.97 
33.9 

33.77 
34.03 
33.71 
33.38 
33.98 
34.58 
34.32 
34.55 
34.56 
35.01 
35.25 

35 
34.61 
33.8 
34.1 

33.57 
34.1 1 
33.62 
33.29 
32.82 
32.75 
33.45 
33.2 

32.98 
33.03 
33.57 
33.65 
33.8 

34.07 
34.46 
33.2 

28.76 24.02 
28.75 23.76 
28.66 23.59 
28.48 23.58 
27.91 23.49 
28.13 23.55 
28.06 23.74 
28.24 23.73 
28.35 23.68 
28.51 23.89 
28.48 23.74 
28.97 23.85 
29.1 23.94 

29.36 23.76 
29.24 23.50 
29.66 23.50 
29.53 23.44 
29.58 23.32 
29.53 23.00 
30.01 23.59 
30.12 23.45 
29.87 23.28 
29.39 23.03 
29.12 22.93 

30 23.41 
30.09 23.54 
30.05 23.18 
30.18 23.35 
31.42 23.98 
31.51 23.78 
31.2 23.55 

30.89 23.68 
31.15 23.91 
30.84 23.24 

Index 
333.26 
332.93 
336.64 
337.62 
337.89 
336.73 
340.87 
341.74 
336.74 
336.01 
332.37 
334.28 
335.01 
333.85 
333.51 
333.61 
337.38 
334.8 

332.87 
332.1 1 

329.68 
328.16 
326.38 
327.58 
325.95 
331.39 
329.26 
328.39 
327.42 
328.69 

330.54 
331.33 
331.66 
328.5 
322.6 

324.41 
317.92 
320.65 
315.41 
31 8.73 
31 4.63 
309.58 
302.43 
305.01 
31 3.58 
320.1 9 
31 5.22 
317.98 
320.97 
31 8.08 

31 1 
31 0.82 
31 7.58 

NA 

NA 



DATE ATG NJR 
2001:04:09 19.12 24.90 
2001 :04:10 19.56 24.94 
2001 :04:11 19.17 24.74 
200 1 :04: 12 19.35 24.98 
2001 :04:13 NA NA 
2001 :04:16 
2001 :04:17 
200 1 :04: 1 8 
2001 :04:19 
2001 :04:20 
2001 :04:23 
2001 :04:24 
2001 :04:25 
2001 :04:26 
2001:04:27 
2001 :04:30 
2001 :05:01 
2001 :05:02 
2001 :05:03 
2001 :05:04 
2001 :05:07 
2001 :05:08 
2001 :05:09 
2001 :05:10 
2001 :05:11 
2001 :05: 14 
2001 :05:15 
2001 :05:16 
2001:05:17 
2001 :05:18 
2001 :05:21 
2001 :05:22 
2001 :05:23 
2001 :05:24 
2001 :05:25 
2001 :05:28 NA 
2001 :05:29 
2001 :05:30 
2001 :05:31 
2001 :06:01 
2001 :06:04 
2001 :06:05 
2001 :06:06 
2001 :06:07 
200'1 :06:08 
2001 :06:11 
2001 :06:12 
2001 :06:13 
200 1 :06: 1 4 
2001 :06:15 
2001 :06:18 
2001 :06:19 

2001 :06:21 
2001 :06:22 

2001 :06:20 

19.22 25.22 
19.41 25.79 
18.88 25.45 
18.91 25.27 
18.51 24.68 
18.72 24.94 
18.93 25.07 
19.33 25.09 
19.63 25.82 
19.63 25.84 
19.7 25.78 

19.91 26.23 
19.58 26.01 
19.63 25.72 
20.06 25.70 
19.57 25.78 
20.08 25.96 
20.71 26.14 
20.79 26.16 

20.8 25.99 
20.94 26.10 
20.66 26.18 
20.85 26.13 
20.47 26.26 
20.96 26.43 
21.18 26.97 
21.16 27.41 
21.02 27.27 
21.22 27.26 
21.17 27.26 

20.9 27.06 
20.72 27.06 
20.73 26.84 
20.57 26.90 
21.26 27.08 
20.89 27.63 
20.51 27.36 
20.29 26.97 
20.47 27.08 
20.68 26.80 
20.82 27.44 
20.43 27.32 
20.19 26.80 
20.21 27.03 
19.95 26.78 
20.08 26.57 
20.28 26.54 
20.12 26.81 
20.25 26.31 

NA 

GAS NWN 
32.99 20.15 
33.28 20.48 
33.08 20.09 
33.39 20.20 

33.86 20.21 
34.55 20.21 
34.25 20.17 
33.71 19.95 
33.'16 19.78 
33.58 19.52 

33.8 19.61 
34.25 19.94 
34.35 20.05 
34.2 20.01 

34.1 1 NA 
34.05 19.26 
33.32 19.31 
32.7 19.13 
33.2 19.35 

33.42 NA 
32.94 19.74 
33.62 19.96 
33.58 19.94 
33.64 19.83 
33.71 19.98 
33.75 19.96 
34.03 20.10 

33.7 20.23 
34.12 20.65 
34.05 20.66 
33.85 20.23 
33.74 20.54 
33.71 21.03 
33.35 20.98 

33.4 21.02 
33.52 21.02 
33.77 21.02 
33.43 21.06 
33.71 21.53 
33.51 21.88 
33.39 21.55 
33.26 21.46 
33.55 21.44 
33.78 21.28 
33.98 21.64 
33.77 21.64 
33.51 21.46 
33.71 21.23 
33.62 21.28 
33.77 21.27 
33.79 21.77 
33.54 21.94 
33.39 21.55 

NA NA 

NA NA 
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PGL PNY WGL 
34.62 31.42 23.96 
34.61 31.61 24.55 
34.29 31.26 24.33 
34.44 31.85 24.49 

NA NA NA 
34.65 
35.38 
34.71 
33.64 
33.34 
33.75 
34.02 
34.48 
34.35 
34.76 
34.33 
34.54 
34.15 
33.59 
34.2 
34.3 
34.7 

34.98 
35.35 
35.22 
35.1 

35.1 6 
35.1 8 
34.8 

34.96 
35.07 
35.2 

34.87 
34.97 
34.49 

31.75 24.56 
32.12 25.06 
31.24 25.02 
31.15 24.88 
30.49 24.55 
30.77 24.56 
30.93 24.69 
31.16 25.14 
31.42 24.98 
31.51 24.98 
31.11 25.09 
31.33 25.35 
30.92 24.83 
30.32 24.77 
30.97 25.16 
30.41 25.28 
31.24 25.31 
31.34 25.29 
31.33 25.17 
31.29 25.44 
31.59 25.58 
31.55 25.66 
31.82 25.42 
31.56 25.61 
31.79 25.53 
31.84 25.60 
31.68 25.41 
31.68 25.10 
31.64 25.08 
31.65 24.90 

NA NA NA 
34.38 31.33 24.68 
34.32 31.85 24.74 
34.02 31.41 24.55 
33.93 31.17 24.60 
34.28 30.84 24.82 
34.62 31.37 24.81 
35.01 31.24 24.45 

35 31.05 24.14 
35.2 31.06 24.12 

35.72 31.33 23.95 
36.27 31.66 23.98 
35.79 31.53 23.87 
34.91 30.66 23.46 
35.42 31.1 3 23.89 
35.15 30.84 23.30 
35.79 30.85 23.22 
35.81 31.27 23.45 
35.03 31.1 9 23.59 
34.59 30.69 23.55 

Index 
307.1 
31 3.2 

322.93 
321.51 

322.95 
322.38 
325.08 
325.43 
325.43 
321.61 
321.12 
322.84 
325.94 
329.05 
330.09 
331.21 
332.4 

331.22 
326.51 
330.83 
329.38 
327.58 
328.1 9 
328.47 
328.28 
329.59 
329.59 
333.88 
334.58 
334.92 
337.66 
337.1 5 
334.42 
335.22 

332.23 
328.6 

324.84 
327.1 7 
325.36 
326.36 
327.1 7 
323.91 

322.6 
321.97 
322.95 
324.06 
31 9.74 
31 3.42 
31 3.85 
307.75 
307.12 
308.15 
305.78 

NA 

NA 



DATE ATG NJR 
2001 :06:25 19.94 25.87 
2001 :06:26 20.58 26.53 
2001 :06:27 20.77 26.87 
2001 :06:28 21.09 27.1 5 
2001 :06:29 20.96 27.58 
2001 :07:02 20.93 27.52 
2001 :07:03 20.92 27.52 
2001:07:04 NA NA 
2001 :07:05 
2001 :07:06 
2001:07:09 
2001 :07:10 
2001 :07:11 
2001 :07: 12 
2001 :07:'13 
2001 :07:16 
2001 :07:17 
2001 :07:18 
2001 :07:19 
2001 :07:20 
2001 :07:23 
2001 :07:24 
2001 :07:25 
2001 :07:26 
2001 :07:27 
2001 :07:30 
2001 :07:31 
2001 :08:01 
2001 :08:02 
2001 :08:03 
2001 :08:06 
2001 :08:07 
2001 :08:08 
2001 :08:09 
2001 :08:10 
2001 :08:13 
2001:08:'14 
2001 :08:15 
2001 :08:16 
2001 :08: 17 
2001 :08:2Q 
2001 :08:21 
2001 :08:22 
2001 :08:23 
2001 :08:24 
2001 :08:27 
2001 :08:28 
2001 :08:29 
2001 :08:30 
2001 :08:31 

20.85 27.33 
20.87 27.19 
20.73 26.93 
20.78 26.54 
20.73 26.42 
20.72 26.54 
20.53 26.67 
20.58 26.47 
20.82 26.80 
20.66 26.51 
20.65 26.64 
20.58 26.70 
20.1 25.93 

19.86 25.2s 
20.12 25.56 
20.91 26.42 
21.06 26.37 
21.26 26.94 
21.18 26.51 
21.13 26.73 
21.07 26.72 
21.17 26.61 
21.09 26.32 
21.25 26.78 
21.18 26.18 
21.26 26.45 
21.55 26.72 
21.51 26.63 
21.6 26.79 

21.64 26.37 
21.28 27.00 
21.11 27.03 
20.88 27.17 
20.56 27.03 
20.31 27.16 
20.37 26.97 
20.35 27.43 
19.78 27.80 
19.33 27.47 
19.32 27.74 
'19.12 27.55 

19 27.45 
2001 :09:03 NA NA 
2001 :09:04 19.56 27.56 
2001 :09:05 19.46 27.70 
2001 :09:06 19.14 27.47 
2001 :09:07 19.09 27.50 

GAS NWN 
33.34 21.28 
34.24 22.07 
34.29 21.71 
34.09 21.72 
34.32 21.90 
34.55 21.93 
33.99 21.86 

34.06 21.84 
33.88 21.69 
33.54 21.65 
32.88 21.59 
32.63 21.50 
32.48 21.35 
32.51 21.33 
31.96 21.13 
31.47 21.68 
31.38 21.34 
31.16 21.25 
31.38 21.32 
30.85 21.02 
30.04 20.74 

30.9 21.13 
32.38 21.42 
32.67 21.50 
33.22 21.74 
32.69 21.45 
32.66 21.44 
33.14 21.59 
33.2 21.60 

33.07 21.51 
33.03 21.51 
32.58 21.60 
33.12 21.74 
33.43 22.04 
33.15 21.67 
33.46 21.82 
33.74 22.09 
34.12 22.18 
34.24 22.28 
34.14 22.25 
33.59 22.27 
33.8 22.36 

34.07 22.22 
34.33 22.63 
34.32 22.36 
34.26 22.40 
34.16 22.57 
34.17 22.40 
34.12 22.27 

34.44 22.36 
34.42 22.80 
34.47 22.67 
34.43 22.40 

NA NA 

NA NA 

PGL PNY WGL 
34.19 30.25 23.38 
35.15 30.49 23.68 
35.38 30.96 23.95 
35.3 31.01 24.07 

35.15 31.79 23.78 
35.36 31.5 24.1 1 
34.97 3'1.63 24.23 

NA NA NA 
34.97 
34.41 
33.75 
33.17 
32.84 
32.65 
32.26 
32.03 
31.56 
31.38 
31.35 
31.81 
31.14 
30.14 
31.41 
32.48 
33.58 
33.43 
33.28 
33.02 
33.06 
33.23 

32.8 
32.39 
32.12 

32.3 
32.96 
32.99 

33.4 
33.39 
33.98 
34.2 

34.62 
34.06 
34.33 
34.68 
34.71 
34.45 
34.33 
34.26 
34.32 
34.36 

31.72 24.52 
31.71 24.20 
31.22 24.12 
31.01 23.95 
30.62 23.77 
30.58 23.77 
30.2 23.93 

30.26 23.92 
30.51 23.97 
30.2 23.64 

30.43 23.55 
30.38 23.71 
29.53 23.'10 
28.85 22.73 
29.75 23.46 
30.57 24.40 
30.41 24.60 
30.43 24.83 
30.43 24.69 
30.3 24.84 

30.29 24.39 
30 24.03 

29.41 24.01 
28.87 24.09 
28.66 23.83 
29.52 24.10 
29.53 24.51 
29.58 24.24 
29.62 24.27 
29.71 24.24 
30.26 24.47 
30.29 24.35 
30.45 24.37 
29.9 24.12 

30.1 9 24.25 
30.25 24.24 
30.26 24.40 
30.1 6 24.19 
29.91 24.22 
29.97 24.23 
29.66 24.01 
29.13 23.96 

NA NA NA 
34.54 30.1 1 24.27 
34.65 29.9 24.08 
34.74 30.17 23.94 
34.75 30.33 23.97 

Index 
305.67 
304.43 
307.74 

31 0 
31 2.5 

31 4.38 
31 5.77 

31 5.71 
3'1 4.82 
31 3.24 
31 2.8 

312.28 
309.07 
309.92 
309.09 
308.06 
308.45 
305.06 
305.42 
300.93 
294.46 
287.23 
293.03 
297.45 
296.63 
298.09 
297.81 
299.08 
299.56 
299.96 
295.46 
296.36 
291.73 

293.5 
294.93 
294.34 
295.52 

294.54 
292.17 
294.91 
292.56 
293.1 3 
291.32 
294.1 4 
293.71 
291.87 
291.24 
289.36 

289.76 
290.02 
288.1 1 
284.43 

NA 

NA 

NA 
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DATE ATG NJR 
2001 :09:10 18.86 26.84 
2001 :09: 1 1 NA NA 
2001 :09:12 NA NA 
2001 :09:13 NA NA 
2001 :09: 14 NA NA 
2001 :09:17 
2001:09:18 
2001 :09:19 
2001 :09:20 
2001 :09:21 
2001 :09:24 
2001 :09:25 
2001 :09:26 
2001 :09:27 
2001 :09:28 
2001 :10:01 
2001 :10:02 
2001 :10:03 
2001 :10:04 
2001 :10:05 
200 1 : 1 0:08 
2001 :10:09 
2001:10:10 
2001 :10:11 
2001 :10:12 
2001:10:15 
2001 :lo: 1 6 
2001 :10:17 
2001 :I 0:l 8 
2001 : 1 0: 19 
2001 : 10:22 
2001 :10:23 
2001 :10:24 
2001 : 1 0:25 
2001 : 1 0:26 
2001 :10:29 
2001 :10:30 
2001:10:31 
2001 :11:01 
2001 :11:02 
2001 :11:05 
2001 :11:06 
2001 : 1 1 :07 
2001 :11:08 
2001 :1 1 :09 
2001:11:12 
2001:11:13 
2001 :I 1 :14 
2001:11:15 
2001:11:16 
2001:l 1:19 
2001 : 1 1 :20 
2001:11:21 
2001 : 1 1 :22 NA 
2001 :11:23 

18.6 26.94 
18.69 26.94 
18.56 26.57 
17.78 26.24 
17.58 25.96 
17.49 26.08 
17.57 26.30 
17.1 26.23 
17.22 26.26 
17.82 26.97 
17.84 26.60 
18.2 27.24 
18.72 27.85 
18.67 28.58 
18.76 28.22 
18.76 28.34 
18.47 27.85 
18.96 27.94 
18.98 28.44 
18.86 28.05 
18.83 27.94 
19.08 27.93 
18.85 27.86 
18.21 27.16 
18.58 27.63 
18.75 27.64 
18.38 28.37 
18.1 28.06 
18.33 28.00 
18.4 27.83 
18.35 27.67 
18.18 27.42 
18.42 27.45 
18.69 27.98 
18.7 27.58 
19.04 28.37 
19.39 28.31 
t9.43 27.88 
19.46 27.97 
19.63 27.84 
19.71 28.13 
19.72 28.46 
19.66 28.46 
19.18 28.37 
19.15 28.74 
19.19 29.32 
19.55 29.60 
18.99 29.38 

19.46 29.64 
NA 

GAS NWN 
34.47 21.93 

NA NA 
NA NA 
NA NA 
NA NA 

34.77 21.55 
34.62 21.73 
34.39 20.51 
34.33 20.49 
33.69 20.58 
33.5 21.38 
33.88 21.02 
33.35 21.05 
33.65 20.93 
34.51 20.84 
34.71 20.58 
34.91 21.18 
34.86 22.23 
34.94 23.15 
34.66 20.85 
34.78 20.48 
34.56 20.27 
35.1 21.38 
35.12 21.10 
34.5 21.38 
34.39 21.39 
35.13 21.53 
35.51 21.58 
34.56 21.07 
35.66 21.1 1 
35.92 21.42 
35.42 21.41 
34.62 21.39 
34.85 21.29 
34.69 21.37 
34.65 21.36 
34.55 21.44 
34.63 21.57 
34.55 21.71 
33.9 21.54 
34.63 21.62 
34.7 21.66 
34.69 21.68 
34.82 21.89 
34.74 22.03 
34.95 22.05 
34.42 22.33 
34.45 21.99 
34.01 21.71 
34.69 21.89 
34.55 22.21 
34.72 22.45 
34.41 22.16 

34.89 22.56 
NA NA 

PGL PNY WGL 
34.57 30.15 23.88 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

34.01 
34.06 
34.07 
33.67 
32.96 
32.73 
34.18 
33.78 
34.42 
35.22 
34.98 
36.07 
36.8 
37.08 
37.1 5 
37.1 9 
36.85 
37.76 
37.08 
36.71 
36.54 
37.42 
36.55 
35.38 
36.36 
36.46 
35.1 
34.6 
35.06 
34.88 
34.82 
34.17 
33.92 
34.25 
33.85 
34.67 
34.91 
34.99 
34.82 
34.84 
34.88 
34.68 
34.69 
33.82 
34.13 
34.44 
34.99 
34.75 

NA NA 
35.37 

29.31 23.41 
29.26 23.95 
28.5 23.53 
27.4 23.10 
27.45 22.98 
27.54 22.92 
27.22 23.06 
27.09 23.24 
27.44 23.49 
28.21 23.85 
27.27 23.70 
28.16 24.08 
28.34 24.48 
28.94 24.79 
28.63 24.67 
28.08 24.10 
27.99 23.95 
28.71 24.93 
28.17 24.78 
28.13 24.47 
27.31 24.49 
28.03 25.12 
28.17 24.90 
27.57 24.12 
28.46 24.66 
28.85 24.85 
28.05 24.27 
27.75 24.32 
28.62 25.00 
28.62 24.90 
28.22 24.71 
27.81 24.43 
28.8 24.28 
28.26 24.69 
27.74 24.33 
28.44 24.64 
29.3 24.78 
29.64 24.75 
29.71 24.67 
29.66 24.84 
30.15 25.02 
30.06 24.75 
30.19 24.94 
29.9 24.59 
30.11 24.84 
30.01 24.92 
30.8 24.97 
30.78 24.58 

31.52 25.1 0 
NA 

Index 

NA 
NA 
NA 
NA 

281.9 

280.85 
273.99 
273.37 
270.39 
266.94 
264.13 
267.39 
266.26 
261.7 
260.57 
266.62 
265.18 

275.44 
273.92 
273.65 
272.1 5 

273.1 3 
274.41 
273.49 
273.2 
276.28 
273.9 
269.71 
271.99 
271.13 
268.64 
266.2 
269.47 
269 

267.06 
263.65 
264.97 
266.43 
264.02 
268.86 
270.49 
268.21 
270.84 
271.5 
271.72 
273.72 
273.47 
271.84 
273.09 
274.47 
274.85 

274.85 

NA 

NA 

NA 
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DATE AT( 
2001 :I 1 :26 
2001 :'l 1 :27 
2001 :11:28 
2001:11:29 
2001:11:30 
2001:12:03 
2001 :12:04 
2001:12:05 
2001 :12:06 
2001 :12:07 
2001 : 12: 10 
2001:12:11 
2001 :12:12 
2001:12:13 
2001 :12:14 
2001 :12:'17 
2001 :I 2:18 
2001 :I 2:19 
2001:12:20 
2001 :12:21 
2001:12:24 
2001 :12:25 NA 
2001 :12:26 
200 1 : 1227 
2001 :12:28 
2001 :12:31 
2002:Ol:Ol NA 
2002:01:02 
2002:01:03 
2002:01:04 
2002:Ol :07 
2002:01:08 
2002:01:09 
2002:Ol :I 0 
2002:Ol: 1 1 
2002:01:14 
2002:Ol: 15 
2002:01:16 
2002:Ol: 17 
2002:01:18 
2002:Ol :21 NA 
2002:01:22 
2002:01:23 
2002:01:24 
2002:01:25 
2002:01:28 
2002:01:29 
2002:01:30 
2002:01:31 
2002:02:01 NA 
2002:02:04 
2002:02:05 
2002:02:06 
2002:02:07 
2002:02:08 

3 NJR 
19.04 29.53 
19.06 28.92 
19.06 28.67 
19.87 28.78 
19.36 28.64 
19.72 28.48 
19.85 28.83 
19.73 28.69 
19.91 28.52 
19.91 28.66 
19.83 28.14 
19.52 27.91 
19.37 27.85 
19.18 27.93 
19.32 28.18 
19.71 28.48 
19.69 29.14 
20.41 28.95 
20.15 28.92 
20.45 29.25 
20.49 29.16 

20.57 29.22 
20.66 29.16 
20.92 29.06 
20.79 28.98 

20.48 28.73 
20.43 28.89 
20.59 28.76 
20.46 28.49 
20.14 28.45 
19.83 28.24 
19.97 28.66 
19.69 28.39 
19.33 28.24 
19.41 28.30 
19.18 28.12 
19.32 28.23 
19.2 27.99 

19.4 5 27.43 
19.45 27.92 
19.42 28.05 
19.32 27.93 
19.17 27.74 
19.06 27.85 
19.46 28.22 
19.22 28.09 

19.04 27.62 
19.11 27.67 
19.42 27.31 
19.48 27.1 8 
19.86 27.99 

NA 

NA 

NA 

NA 

GAS NWN 
35 22.03 

34.99 21.97 
34.77 21.55 
34.94 2'1.94 
34.7 22.07 
34.91 21.59 
35.2 22.10 
35.25 22.20 
34.89 22.38 
35.54 22.57 
35.31 22.57 
34.66 22.21 
34.82 22.12 
35.22 22.21 
35.49 22.57 
35.66 22.99 
36.36 22.93 
37.04 23.04 
36.82 22.80 
36.42 22.93 
36.87 23.10 

37.1 23.44 
37.22 23.52 
37.3 23.33 
37.48 23.02 

37.47 23.65 
37.33 23.70 
37.26 23.89 
37.44 24.23 
37.21 24.69 
36.61 23.61 
36.89 23.92 
36.88 24.47 
36.89 23.86 
37.3 24.91 
36.85 24.40 
37 24.35 

37.09 23.85 

36.57 23.92 
37.05 23.81 
37.19 23.65 
37.23 24.01 
36.45 23.60 
36.14 23.44 
36.6 23.65 
36.58 23.89 

35.79 22.98 
36.35 22.89 
36.23 22.16 
36.15 22.16 
36.15 22.64 

NA NA 

NA NA 

NA NA 

NA NA 

PGL. PNY WGL 
35.44 31.24 25.06 
35.37 30.75 25.04 
34.68 30.16 24.73 
35.05 30.8 25.05 
34.04 30.44 24.87 
33.74 29.98 24.71 
34.2 30.98 25.11 
34.13 30.66 25.02 
33.18 30.22 25.08 
33.74 30.57 25.45 
32.73 30.21 25.10 
31.89 29.98 24.69 
32.44 29.76 24.64 
32.35 29.96 24.91 
32.78 30.8 25.12 
33.18 31.61 25.36 
33.64 32 25.58 
34.28 32.02 25.97 
33.97 32.01 25.96 
34.02 32.51 26.01 
33.91 32.74 26.28 

34.47 33.24 26.42 
34.54 33.41 26.15 
34.44 33.18 26.14 
34.06 32.79 26.08 

34.22 32.05 26.18 
33.76 32.33 26.08 
34.02 32.46 25.93 
34.02 31.91 25.85 
33.39 31.55 25.45 
32.87 31.45 24.92 
33.52 31.5 25.01 
33.47 31.27 24.79 
33.53 31.14 24.62 
33.73 31.05 24.82 
33.69 31.27 24.73 
33.84 31 .I4 24.95 
33.68 30.91 24.71 

33.19 30.44 24.50 
33.23 30.78 24.60 
32.92 30.64 24.39 
32.96 30.69 24.26 
32.57 31 24.06 
32.44 30.5 23.80 
33.19 31.06 24.18 
32.95 30.87 23.83 

NA NA NA 

NA NA NA 

NA NA NA 

index 
274.97 
275.86 
275.07 
270.04 
271.3 

NA 
NA 
NA 

271.95 
272.08 
273.5 
269.56 
265.98 
266.41 
264.69 
265.58 
266.74 
269.53 
271.51 
269.93 
271.24 

272.3 
274.1 
275.84 

NA 

NA 
NA 

276.25 
278.58 
279.02 
278.81 
277.08 
275.46 
273.1 9 
273.38 
27 1.44 
270.23 
271.89 
269.29 
269.73 

267.08 
264.27 
266.32 
266.02 
265.72 
264.98 
260.96 
261.3 

NA 

NA NA 23.82 262.22 
32.51 30.18 23.64 262.09 
32.26 29.9 23.59 258.5 
32.32 30.01 23.58 255.87 
31.98 30.14 23.54 25 1.46 
32.24 30.5 23.58 251.29 
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DATE ATG NJR 
2002:02:11 19.92 28.01 
2002:02:12 20.12 28.02 
2002:02: 1 3 20.15 28.26 
2002:02:14 20.01 28.45 
2002:02:15 20.2 28.79 
2002:02:18 NA NA 
2002:02:19 
2002:02:20 
2002:02:21 
2002:02:22 
2002:02:25 
2002:02:26 
2002:02:27 
2002:02:28 
2002:03:01 
2002:03:04 
2002:03:05 
2002:03:06 
2002:03:07 
2002:03:08 
2002:03:11 
2002:03: 12 
2002:03:13 
2002:03:14 
2002:03:15 
2002:03:,18 
2002:03:19 
2002:03:20 
2002:03:21 
2002:03:22 
2002:03:25 
2002:03:26 
2002:03:27 
2002:03:28 

19.93 28.18 
20.16 28.50 
19.94 27.99 
20.49 28.40 
20.21 28.55 
20.57 28.58 
20.7 28.45 

20.34 28.23 
20.91 28.75 
21.12 28.65 
20.94 28.93 
21.25 29.17 
21.42 29.03 
21.27 28.79 
21.35 29.26 
21.45 28.83 
21.37 28.78 
21.21 29.26 
21.14 29.36 
21.1 7 28.96 
21.24 29.34 
21.06 28.46 
21.47 29.03 
21.32 28.34 
21.34 28.60 
21.49 28.79 
21.63 28.79 
21.49 28.36 

2002:03:29 NA NA 
2002:04:01 21.41 28.86 
2002:04:02 21.37 29.43 
2002:04:03 21.26 29.52 
2002:04:04 21.39 29.40 
2002:04:05 21.49 29.22 
2002:04:08 21.75 29.31 
2002:04:09 NA NA 
2002:04:'10 22.15 29.60 
2002:04:11 21.47 29.50 
2002:04:'12 21.61 29.99 
2002:04:15 2 1.48 29.73 
2002:04:16 22.04 30.67 
2002:04:17 21.96 30.20 
2002:04:18 22.13 29.97 
2002:04:19 22.03 30.29 
2002:04:22 21.86 30.48 
2002:04:23 22.01 30.25 
2002:04:24 21.55 29.86 

2002:04:26 21.07 29.59 
2002:04:25 2'1.53 29.92 

GAS NWN 
36.85 23.59 
36.81 23.80 
36.9 23.57 

37.04 23.44 
37.22 23.53 

37.12 23.57 
37.38 24.27 
37.32 23.92 
37.76 24.41 
37.78 23.98 
38.03 24.03 
38.01 23.94 
37.67 24.07 
38.37 24.40 
38.78 24.40 
39.27 24.49 
39.29 24.87 
39.44 24.58 
39.11 24.57 
39.78 24.99 
39.3 24.69 

39.35 24.46 
39.49 24.91 
39.5 24.35 

39.73 24.62 
39.66 24.90 
39.66 24.45 
40.55 25.34 
40.51 25.22 
40.89 25.22 
41.11 25.49 
41.46 25.85 
41.42 25.59 

41.42 25.58 
42.02 25.72 
41.97 25.66 
41.92 25.68 
41.83 25.67 
41.95 25.76 

42.13 26.68 
41.56 26.41 
41.71 27.37 
41.65 26.95 
42.63 27.14 
43.18 26.81 
43.73 26.91 
44.08 27.18 
43.64 27.06 
43.44 27.00 
43.12 26.91 
43.28 26.53 
42.53 26.19 

NA NA 

NA NA 

NA NA 
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PGL PNY WGL 
32.58 30.4 23.59 
32.46 30.52 23.73 
32.24 30.82 23.70 
32.26 31 23.78 
32.45 30.33 23.94 

NA NA NA 
32.03 
32.52 
32.45 
33.09 
33.12 
33.34 
33.5 

33.36 
33.94 
34.33 
34.72 
35.1 

35.24 
34.84 
35.29 
35.03 
35.08 
35.1 1 
35.24 
35.41 
35.32 
35.24 
35.83 
35.37 
34.94 
35.6 

36.21 
35.84 

29.91 23.52 
30.08 23.88 
29.77 23.54 
29.47 24.1 1 
29.52 23.74 
29.98 24.28 
30.12 24.36 
29.31 24.22 
30.3 24.29 

30.63 24.37 
30.75 24.61 
3'1.37 24.94 
31.23 24.83 
31.11 24.59 
31.59 24.94 
31.44 24.66 
31.69 24.49 
31.51 24.53 
31.14 24.47 
31.55 24.13 
31.69 24.42 
31.82 24.16 
32.29 24.59 
31.73 24.22 
32.65 24.37 
33.35 24.24 
33.31 24.49 
32.98 24.37 

NA NA NA 
35.72 32.52 24.06 
35.56 33 24.33 
35.75 32.61 23.99 
35.51 32.94 24.12 
35.03 33.41 24.17 
35.12 33.98 24.55 

NA NA 24.33 
35.95 34.01 24.87 
35.63 33.25 24.18 
35.74 34.08 24.74 
35.71 33.72 24.34 
36.22 35.16 24.98 
36.27 34.57 25.24 
36.25 34.57 25.45 
35.85 34.53 25.41 
35.9 34.28 25.37 

35.76 34.73 25.34 
35.1 5 34.21 24.81 
35.37 35.05 25.09 
35.04 34.19 24.61 

Index 
254.07 
254.61 
255.27 
255.93 
253.92 

252.61 
249.31 
250.89 
248.13 
251.32 
251.22 
251.59 
253.75 
253.28 
256.96 
260.28 
261.57 
267.44 
266.98 
267.29 
267.81 
265.33 
263.74 
263.9 

264.26 
265.72 
265.66 

264.7 
268.78 
267.66 

266.14 
267.67 

267.85 
265.61 
265.38 
264.67 
265.1 9 
263.3 

253.76 
261.33 
253.51 
258.94 
262.26 
260.49 
267.52 
268.52 
267.61 
266.79 
264.1 7 
263.75 
262.62 
262.23 

NA 

NA 

NA 



DATE ATG NJR 
2002:04:29 21.6 29.75 
2002:04:30 21.89 30.01 
2002:05:0 1 21.48 29.97 
2002:05:02 21.92 30.36 
2002:05:03 21.92 30.13 
2002:05:06 21.81 30.01 
2002:05:07 21.51 29.92 
2002:05:08 21.6 30.1 4 
2002:05:09 21.44 29.64 
2002:05:10 21.05 29.13 
2002:05:13 21.23 29.36 
2002:05: 14 21.57 29.77 
2002:05:15 21.7 29.86 
2002:05:16 21.28 28.91 
2002:05: 17 21.41 28.98 
2002:05:20 21.43 28.89 
2002:05:21 21.18 28.94 
2002:05:22 21.27 29.21 
2002:05:23 21.34 29.25 
2002:05:24 21.43 29.06 
2002:05:27 NA NA 
2002:05:28 21.46 29.02 
2002:05:29 21.23 29.08 
2002:05:30 21.31 29.07 
2002:05:31 21.1 8 28.61 
2002:06:03 20.8 28.08 
2002:06:04 20.83 28.65 
2002:06:05 20.72 28.15 
2002:06:06 20.11 27.95 
2002:06:07 20.56 28.10 
2002:06:10 20.55 28.15 
2002:06:11 20.48 28.02 
2002:06:12 20.71 27.49 
2002:06:13 20.74 27.50 
2002:06: 14 20.69 27.41 
2002:06: 1 7 21.13 28.33 
2002:06: 18 21.23 28.41 
2002:06:19 20.86 27.71 
2002:06:20 21.2 28.00 
2002:06:21 21.48 28.61 
2002:06:24 21.23 28.1 7 
2002:06:25 21.05 27.74 
2002:06:26 21.29 28.00 
2002:06:27 21.36 28.58 
2002:06:28 21.46 28.28 
2002:07:01 21.52 28.23 
2002:07:02 21.05 27.99 
2002:07:03 20.74 28.04 
2002:07:04 NA NA 
2002:07:05 21.09 28.51 
2002:07:08 20.64 28.02 
2002:07:09 20.46 28.07 
2002:07:10 20.08 27.85 
2002:07: 1 1 20.21 27.73 
2002:07: 12 19.81 27.52 

GAS NWN 
42.48 26.23 
42.53 26.23 
42.63 26.28 
42.73 26.93 
42.65 27.27 
42.44 27.26 
42.56 27.34 
42.76 27.68 
42.43 27.16 
42.09 27.42 
42.53 27.29 
42.65 27.1 1 
42.66 27.39 
42.42 26.65 
42.66 26.60 
42.93 26.58 
43.04 26.46 
43.85 26.65 
44.36 27.43 
44.46 26.97 

44.52 27.32 
43.93 27.25 
43.96 27.51 

43.7 27.02 
42.56 26.79 
42.93 26.79 
42.34 26.55 
41.94 25.87 
42.27 25.95 
42.64 25.87 
42.6 25.92 

43.16 26.23 
43.06 26.10 
42.73 25.86 
43.93 26.63 
43.84 26.83 
43.33 26.27 
43.55 26.80 
43.74 27.20 
43.43 26.98 
43.69 26.79 
43.59 26.79 
43.47 27.54 

42 26.56 
43.22 27.74 
42.16 27.23 
41.99 26.55 

42.31 26.92 
42.36 27.17 
41.33 26.73 

40 25.52 
39.66 25.36 
38.38 25.07 

NA NA 

NA NA 
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PGL PNY WGL 
35.27 34.74 24.96 
35.49 34.51 24.88 
35.41 34.33 24.93 
35.64 35.01 24.53 
35.59 34.76 24.26 
35.27 34.28 24.10 
35.07 34.34 23.86 
35.66 34.96 24.33 
35.26 33.91 24.11 
34.87 33.58 23.92 
35.35 32.97 24.16 
35.71 33.68 24.39 
35.86 33.93 24.34 
35.58 33.25 24.02 
35.72 32.87 24.13 
35.7 33.05 24.20 

35.57 32.89 24.1 1 
36.37 33.4 24.44 
36.72 33.44 24.74 
36.5 33.32 24.49 

NA NA NA 
36.42 
35.93 
36.05 
35.84 
34.75 

35.2 
34.96 
34.71 
34.97 
35.24 
34.92 
35.31 
34.85 
34.85 
35.49 
35.49 
34.85 
35.08 
35.1 9 
34.83 
34.22 
33.79 
33.7 

33.63 
34.1 9 
33.85 
33.38 

33.44 24.40 
33.13 24.42 
32.77 24.36 
33.26 24.45 
32.68 23.61 

32.5 24.19 
31.88 23.83 
31.35 22.94 
32.31 23.26 
32.49 23.32 
32.45 23.13 
32.91 23.30 
32.37 23.1 1 
32.72 23.11 
33.42 23.64 
33.47 23.44 
32.75 23.08 
33.17 23.06 
34.16 23.32 
33.48 23.19 
33.22 22.77 
34.08 22.99 
34.44 23.68 
34.65 23.78 
34.02 23.77 
33.46 23.73 
33.68 23.41 

Index 
258.3 

255.59 
258.2 
257.7 

256.96 
256.23 
253.99 
253.93 
257.98 
254.41 
248.97 
249.27 
252.06 
251.25 
247.91 
247.4 

248.51 
247.21 
249.88 
253.1 

252.1 
251.59 
248.16 
247.29 
246.8 

240.74 
241.93 
239.31 
234.01 
236.1 5 
235.43 
233.17 
234.04 
232.54 
231.07 
235.24 
236.25 
232.36 
230.93 
232.12 
228.89 
227.61 
223.73 
226.55 

229.1 
217.34 
21 3.59 

NA 

NA NA NA NA 
33.79 34.14 23.76 214 
33.43 33.87 23.55 218.4 
32.71 32.8 23.18 21 6.37 
31.89 32.53 22.32 21 2.77 
32.37 32.19 22.44 204.74 
31.99 31.44 21.93 206.77 



DATE ATG NJR 
2002:07:15 
2002:07: 16 
2002:07:17 
2002:07:18 
2002:07:19 
2002:07:22 
2002:07:23 
2002:07:24 
2002:07:25 
2002:07:26 
2002:07:29 
2002:07:30 
2002:07:31 
2002:08:01 
2002:08:02 
2002:08:05 
2002:08:06 
2002:08:07 
2002:08:08 
2002:08:09 
2002:08: 12 
2002:08:'13 
2002:08: 14 
2002:08:15 
2002:08: 1 6 
2002:08:19 
2002:08:20 
2002:08:21 
2002:08:22 
2002:08:23 
2002:08:26 
2002:08:27 
2002:08:28 
2002:08:29 
2002:08:30 

19.84 27.12 
19.32 26.56 
19.69 26.63 
18.82 26.04 
17.82 25.35 
17.49 25.02 
16.59 24.18 
17.49 25.73 
18.98 26.36 
19.1 7 27.05 
20.01 28.34 
20.62 29.05 
21.01 28.61 
20.44 28.95 
19.96 28.28 
19.6 28.48 
19.66 28.85 
19.84 29.26 
19.65 29.6'1 
19.55 30.03 
19.61 30.22 
19.36 29.15 
20.3 30.55 
20.53 29.88 
20.24 30.30 
20.69 30.19 
20.61 30.20 
21.07 30.95 
21.48 31.04 
21.01 30.41 
21.57 30.89 
21.53 30.13 
21.45 29.87 
21.52 30.07 
21.53 29.61 

2002:09:02 NA NA 
2002:09:03 20.73 29.07 
2002:09:04 21.44 30.13 
2002:09:05 21.01 29.81 
2002:09:06 21.92 30.10 
2002:09:09 22.1 30.60 
2002:09: 1 0 21.25 30.46 
2002:09:11 21.86 31.03 
2002:09: 12 21.08 30.12 
2002:09: 13 21.75 31.08 
2002:09:16 21.7 31.11 
2002:09: 17 20.78 30.09 
2002:09:18 21.37 30.82 
2002:09: 19 20.58 30.55 
2002:09:20 20.47 30.07 
2002:09:23 20.77 29.70 
2002:09:24 20.32 29.78 
2002:09:25 20.83 30.60 
2002:09:26 21.35 31.41 
2002:09:27 20.79 31.22 

GAS NWN 
36.72 25.18 
35.17 24.83 
35.29 24.94 
34.89 24.66 
20.89 23.79 
21.33 23.32 
21 .I6 22.17 
21.4 24.02 
21.79 24.94 
21.99 25.86 
22.6 26.21 
24.19 26.88 
24.79 26.25 
23.82 26.72 
23.27 25.74 
22.95 26.06 
22.91 26.49 
23.58 26.76 
24.69 26.60 
24.61 26.72 
25.25 27.39 
24.02 26.21 
24.48 27.37 
25.21 27.29 
25.02 27.21 
26.41 27.17 
26.64 27.00 
27.49 27.45 
28.02 27.39 
27.45 26.72 
28.22 27.15 
27.76 26.78 
26.57 26.30 
26.34 26.42 
26.07 26.21 

25.12 25.88 
25.77 26.39 
25.79 26.16 
26.13 26.39 
26.81 26.36 
25.72 25.60 
26.35 26.48 
25.43 25.61 
26.1 9 26.1 9 
26.75 26.63 
25.59 26.72 
26.19 26.85 
25.53 26.02 
25.97 26.02 
25.37 25.80 
24.93 26.02 
25.85 26.67 
26.94 27.56 
26.23 27.09 

NA NA 
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PGL PNY WGL 
32.26 
3'1 '68 
31.71 
31.63 
29.33 
28.61 
27.51 
28.7 
30.1 
30.06 
30.66 
32.07 
32.38 
27.86 
27.58 
27.98 
28.33 
28.73 
28.77 
29.13 
29.43 
28.73 
29.24 
29.6 
29.2 
29.77 
29.84 
30.24 
30.57 
30.21 
30.72 
31.18 
30.82 
30.65 
30.82 

30.9 22.03 
30.79 21.58 
30.74 21.61 
29.52 20.90 
28.19 20.10 
27.32 19.83 
26.57 18.74 
28.14 19.99 
29.52 20.57 
30.31 20.69 
31.36 21.58 
31.84 22.31 
31.67 22.69 
31.41 22.49 
30.92 22.05 
30.74 22.18 
31.8 22.69 
32.39 22.81 
32.52 22.72 
32.71 22.70 
33.23 22.96 
31.98 21.96 
33.5 23.01 
33.41 22.75 
33.66 22.64 
33.9 22.77 
33.78 22.67 
34.41 22.81 
34.66 23.11 
33.73 22.56 
34.8 23.08 
34.16 22.94 
33.73 22.64 
33.92 22.58 
33.72 22.48 

NA NA NA 
30.71 32.61 21.98 
31 .I 1 33.5 22.50 
31.12 33.27 22.1 1 
31.67 34.01 22.63 
32.1 2 34.39 22.76 
31.71 34.06 22.35 
31.98 34.16 22.63 
31.88 33.5 21.85 
32.5 34.2 22.51 
32.3 33.93 22.33 
31.74 32.88 21.84 
32.33 33.57 22.26 
31.67 32.34 21.69 
31.27 32.52 22.00 
31.29 32.23 21.65 

32.36 21.39 31.06 
31.37 33.42 21.97 
32.1 4 34.24 22.74 
31.49 33.56 22.18 

Index 
202.1 
202.2 
199.26 
199.67 
196.2 
187.35 
182.91 
170.89 
178.88 
183.24 
182.15 
186.61 
193.25 
194.38 
191.19 
188.1 8 
185.49 
190.08 
192.14 
194.66 
194.56 
196.7 
190.65 
196.57 
195 

195.15 
198.71 
198.45 
203.1 7 
202.71 
202.71 
207.17 
204.59 
201.15 
201.06 

199.81 
192.92 
195.75 
192.96 
195.31 
194.6 
192.89 
194.7 
190.33 
193 

191.98 
187.2 
189.29 
184.1 9 
183.1 1 
180.5 1 
177.36 
181.4 
186.06 

NA 



DATE ATG NJR 
2002:09:30 
2002:lO:Ol 
2002:10:02 
2002: 10:03 
2002:10:04 
2002: 1 0:07 
2002:10:08 
2002: 1 0:09 
2002:10:10 
2002:10:11 
2002: 1 0: 14 
2002:10:15 
2002:10:16 
2002: 1 0: 1 7 
2002: 1 0:18 
2002: 1 0:2 1 
2002: 10:22 
2002:10:23 
2002:10:24 
2002:10:25 
2002: 1 0:28 
2002: 10:29 
2002: 10:30 
2002:10:31 
2002:11:01 
2002:11:04 
2002:11:05 
2002: 1 1 :06 
2002: 1 1 :07 
2002:11:08 
2002:11:11 
2002:ll: 12 
2002:11:13 
2002:11:14 
2002:ll: 1 5 
2002:1'1:18 
2002:11:19 
2002:11:20 
2002:11:21 
2002:11:22 
2002:11:25 
2002:11:26 
2002: 1 1 :27 

20.7 31.46 
21.34 31.60 
20.92 31.03 
21.36 31.12 
20.5 30.62 

20.57 30.72 
20.63 30.31 
19.32 28.94 
20.72 29.98 
20.8 29.76 

20.73 29.61 
21.11 30.11 
20.61 29.55 
21.22 30.12 
21.56 30.12 

22 30.93 
22.01 30.17 
22.16 30.34 
22.25 30.16 
22.3 30.12 

21.92 30.23 
21.88 30.12 
22.12 30.45 
22.02 30.20 
22.6 30.45 

22.38 30.22 
22.25 29.97 
22.61 30.18 
21 "87 29.1 6 
21.95 29.64 
21.71 29.12 
21.46 28.85 
21.69 29.16 
22.17 29.83 
22.35 29.85 
22.27 29.44 
22.38 29.21 
22.6 29.40 

22.54 29.59 
22.75 30.16 
23.15 30.46 
22.88 30.06 
23.13 30.45 

2002:11:28 NA NA 
2002:11:29 22.86 30.07 
2002: 12:02 22.76 30.41 
2002:12:03 22.81 30.75 
2002:12:04 22.71 30.74 
2002:12:05 22.78 31.12 
2002:12:06 22.96 31.15 
2002:12:09 22.86 30.89 
2002: 12:,l 0 22.86 31.27 
2002:12:11 23.04 31.55 
2002:12:12 23.25 32.24 
2002: 12: 1 3 23 31.62 

GAS NWN 
26.32 27.43 
26.84 28.45 
26.44 28.26 
26.01 27.82 
24.63 27.13 
24.19 27.56 
23.88 27.73 
23.29 27.00 
25.5 27.89 

25.86 27.56 
26.46 27.67 
26.96 28.00 
25.92 27.01 
26.07 27.32 
26.29 27.1 1 
27.9 27.93 
27.3 27.56 

27.86 28.12 
27.69 27.84 
27.97 27.54 
27.75 27.71 
28.28 27.76 
29.3 28.42 

28.97 28.31 
29.86 28.47 
30.29 26.44 
30.74 26.63 
30.98 26.54 
29.47 25.51 
28.7 25.78 

28.49 25.06 
28.15 25.15 
28.17 25.00 
28.46 25.26 
28.78 25.30 
28.8 24.86 

28.77 24.86 
28.87 24.54 
29.02 24.62 
29.51 24.83 
30.07 25.02 
29.11 24.65 
29.53 24.63 

29.41 24.17 
29.53 24.32 
29.32 24.65 
29.15 24.69 
28.95 24.50 
28.93 24.46 
29.04 24.69 
29.67 25.22 
30.61 25.26 
31.54 25.83 
31.49 25.78 

NA NA 
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PGL PNY WGL 
31.55 
31.98 
31.37 
31.75 
30.76 
30.58 
30.65 
29.67 
31.29 
31.38 
31.85 
32.5 

31.67 
32.52 
32.79 
33.83 
33.09 
33.83 
33.68 
33.43 
33.85 
33.48 
33.85 
34.04 
34.28 
34.82 
34.56 
34.74 
33.68 
33.3 

33.46 
33.1 1 
33.71 
32.22 
32.2 

32 
31.87 
32.1 7 
32.68 
33.62 
33.94 
33.22 
33.85 

NA NA 
33.7 

33.57 
33.53 
33.53 
33.73 
33.8 

33.81 
34.4 

33.63 22.22 
34.41 22.88 
33.82 22.66 
33.96 23.15 
33.11 22.35 
33.09 22.60 
33.28 22.32 
31.51 21.13 
33.12 22.37 
32.86 22.52 
32.74 22.65 
32.51 22.90 
31.65 22.29 

31 22.68 
31.9 22.59 

32.93 23.40 
32.38 22.78 
33.08 23.24 
33.16 23.01 
33.56 23.24 
33.66 23.18 
33.43 22.94 
33.96 22.37 
33.9 21.78 

33.86 22.61 
33.85 22.40 
33.56 22.61 
33.11 22.31 
32.14 21.66 
32.04 21.83 
31.7 21.54 

31.19 21.08 
31.4 21.49 

31.96 21.76 
32.11 22.26 
32.01 21.65 
31.84 21.66 
32.24 21.75 
32.33 21.61 
32.75 22.01 
33.37 22.18 

33 21.63 
33.53 21.85 

NA 
32.53 21.77 
33.02 21.58 
33.09 21.74 
33.09 21.64 
32.94 21.65 
33.42 21.66 
33.48 21.82 
34.04 21.96 

35 34.14 22.32 
35.46 34.45 22.56 
35.53 34.03 22.51 

index 
181.13 
181.42 
185.34 
181.89 
181.95 
176.89 
174.54 
169.43 
161.18 
168.94 
171.81 
170.96 
174.53 
168.57 
172.42 
172.45 
178.1 

176.79 
179.67 
179.79 
181.61 
183.48 
182.87 
185.72 
185.07 
187.67 
190.82 
190.36 
191.92 
186.07 
182.96 
181.03 
180.29 
180.62 
182.82 
184.61 
183.5 

180.75 
183.22 
185.52 
188.45 
190.71 
187.19 

189.56 
188.8 

188.73 
188.09 
185.59 
185.2 

185.42 
184.31 
186.99 
188.02 
1 88.94 

NA 



DATE ATG NJR 
2002: 12: 1 6 23.7 31.99 
2002: 1 2:17 23.33 32.05 
2002: 12:18 23.09 31.52 
2002: 12: 1 9 23.15 31.32 
2002: 12:20 23.09 30.84 
2002:12:23 23.22 30.'74 
2002: 12:24 23.14 30.81 
2002:12:25 NA NA 
2002: 12:26 23.25 30.86 
20021 2:27 22.88 30.30 
2002:12:30 23.14 30.94 
20023 2:31 23.04 30.49 
2003:Ol:Ol NA NA 
2003:O 1 :02 23.38 31.26 
2003:01:03 23.28 31.54 
2003:01:06 23.87 32.10 
2003:01:07 23.29 31.47 
2003:01:08 23.2 31.53 
2003:01:09 23.14 30.89 
2003:Ol:lO 23.13 30.83 
2003:01:13 22.97 30.71 
2003:Ol: 14 22.59 30.65 
2003:O 1 : 1 5 22.52 30.40 
2003:Ol: 16 22.6 29.82 
2003:01:17 22.29 29.73 
2003:01:20 NA NA 
2003:01:21 22.39 29.25 
2003:01:22 22.31 29.38 
2003:01:23 22.63 29.64 
2003:01:24 22.1 9 29.41 
2003:O 1 :27 21.8 29.01 
2003:01:28 22.26 30.74 
2003:01:29 22.27 30.62 
2003:01:30 22 30.47 
2003:01:31 21.66 30.71 
2003:02:03 21.63 30.49 
2003:02:04 21.79 30.79 
2003:02:05 21.44 30.48 
2003:02:06 21.48 30.66 
2003:02:07 21.29 30.36 
2003:02: 10 21.05 30.41 
2003:02:11 21.01 30.07 
2003:02: 12 21 .19 29.59 
2003:02:13 21.31 30.12 
2003:02: 14 21.48 30.72 
2003:02: 1 7 NA NA 
2003:02: 18 21.62 30.43 
2003:02:19 21.51 30.55 
2003:02:20 21.6 30.71 
2003:02:21 21.93 30.99 
2003:02:24 21.58 31.13 
2003:02:25 21.58 31.1 6 
2003:02:26 21.35 30.50 
2003:02:27 21.47 30.86 
2003:02:28 21.26 30.96 

GAS NWN PGL PNY WGL 
32.12 26.04 35.63 34.61 22.84 
31.96 26.06 35.45 34.5 22.65 
31.89 25.59 35.94 34.33 22.62 

34.27 22.53 31.63 25.33 35.26 
31.93 25.65 36.32 34.45 22.75 
32.62 25.78 36.34 34.49 22.90 
32.38 25.'73 36.24 34.56 22.70 

32.74 25.89 36.92 34.7 22.78 
32.27 25.43 36.13 34.45 22.37 
32.35 25.73 37.02 34.28 22.71 
32.18 25.55 36.7 33.89 22.53 

33.09 26.06 37.03 34.51 22.75 
33.16 25.71 37.07 34.09 22.87 
33.55 26.67 38.23 35.18 23.69 
32.82 26.11 37.7 34.2 22.85 
32.85 25.73 38.07 34.2 22.79 
32.81 25.68 37 * 97 34.22 23.32 
32.62 25.54 37.67 34.18 23.52 
32.54 25.50 37.7 34.22 23.27 
32 25.45 37.27 34.04 23.45 

31.74 25.40 37 33.44 23.29 
31.9 25.22 36.98 33.47 23.14 
31.42 25.26 36.46 33.18 23.03 

30.79 25.02 36.01 33.06 22.90 
30.79 24.73 36.12 32.93 22.60 
31.08 24.93 36.27 33.22 23.20 
30.57 24.47 35.1 5 32.98 22.98 
29.31 24.18 34.51 32.55 22.19 
29.6 24.71 34.66 33.25 22.75 
30.06 24.74 35.52 32.97 23.05 
29.78 24.47 34.97 32.81 23.59 
29.74 24.87 34.95 33.31 24.17 
30.27 24.44 35.5 33.28 24.57 
30.37 24.37 35.08 33.14 24.40 
30.17 24.28 34.89 33.04 24.07 
30.06 24.03 34.97 32.98 24.15 
29.47 23.70 34.44 32.34 23.58 
29.8 23.80 34.7 32.78 24.15 
29.17 23.56 34.28 32.59 23.60 
28.46 23.23 33.94 32.11 23.43 

34.31 32.51 23.74 29.14 23.49 
29.02 23.38 34.32 32.63 23.71 

29.13 23.69 33.97 32.77 23.85 
28.89 23.66 34 32.88 23.63 
29.07 23.50 34.23 33.1 23.80 
29.26 23.77 34.6 33.55 24.13 
29.18 23.88 34.59 33.43 23.92 
29.57 24.26 34.54 33.56 24.56 
28.45 23.86 33.94 32.98 23.96 
28.75 23.80 34.47 33.51 24.21 
28.46 23.42 33.99 32.99 23.99 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

15 af 20 

Index 
188.13 
190.64 
191.44 
190.3 
189.78 
190.9 
190.53 

189.9 
190.71 
188.5 
189.1 I 

189.69 
193.64 
194.25 
201.37 
197.69 
197.1 3 
197.77 
197.67 
196.29 
196.88 
195.67 
194.45 

191.83 
189.2 
187.75 

183.66 
179.39 
181.87 
181.63 
178.91 
180.96 

180.04 
178.88 
177.35 
174.86 
175.87 
173.4 
170.43 
171.44 

173.15 
174.85 
173.34 
172.78 
174.67 
172.52 
173.96 
170.53 
191.6 

NA 

NA 

NA 

NA 

NA 

NA 



DATE ATG NJR 
2003:03:03 
2003:03:04 
2003:03:05 
2003:03:06 
2003:03:07 
2003:03:10 
2003:03: 1 1 
2003:03: 12 
2003:03: 13 
2003:03: 14 
2003:03: 17 
2003:03:18 
2003:03:19 
2003:03:20 
2003:03:21 
2003:03:24 
2003:03:25 
2003:03:26 
2003:03:27 
2003:03:28 
2003: 03:3 1 
2003:04:01 
2003:04:02 
2003:04:03 
2003:04:04 
2003:04:07 
2003:04:08 
2003:04:09 
2003:04:10 
2003:04:11 
2003:04:14 
2003:04: 15 
2003:04: 1 6 
2003:04: 17 
2003:04:18 NA 
2003:04:21 
2003:04:22 
2003:04:23 
2003:04:24 
2003:04:25 
2003:04:28 
2003:04:29 
2003:04:30 
2003:05:01 
2003:05:02 
2003:05:05 
2003:05:06 
2003:05:07 
2003:05:08 
2003:05:09 
2003:05:12 
2003:05:'13 
20O3:05: 14 
2003:05:15 
2003:05:16 

21.54 31.14 
21.69 30.77 
21.78 31.81 
21.67 31.23 
21.72 31.73 
21.41 31.73 
21.43 31.72 
21.38 31.09 
21.77 31.42 

21.6 31.42 
21.96 31.71 
21.68 31.56 
21.94 31.60 
22.16 31.71 
22.46 32.84 
22.12 32.01 
22.36 31.90 

22.1 31.61 
22.34 32.13 
22.5 32.11 

22.68 31.82 
22.77 32.38 
22.97 32.34 
22.92 32.47 
22.92 32.74 

22.8 32.64 
23.01 32.74 
22.88 32.42 
22.93 32.74 
22.71 32.34 
22.86 32.55 
22.91 32.77 
22.97 32.69 
23.22 32.99 

23.29 33.03 
23.52 33.42 
23.81 33.52 
24.04 33.46 
24.16 33.24 
24.37 33.67 
24.52 33.21 
24.7 33.38 

24.48 32.97 
24.48 33.18 
24.35 33.13 
24.37 33.12 
24.16 32.64 
23.97 32.55 
24.02 32.56 
24.04 32.48 

24 32.44 
24.19 32.35 
24.32 32.21 
24.12 31.77 

NA 

GAS NWN 
29.45 23.80 
29.9 23.42 

27.94 23.59 
26.89 23.52 
25.75 23.46 
22.55 23.35 

23.8 23.51 
23.79 23.06 
24.23 23.54 
23.82 23.40 
24.45 23.89 
25.11 23.89 
25.41 24.01 
25.5 24.10 

26.37 24.45 
25.57 24.28 
26.07 24.18 
26.02 23.94 
26.02 24.27 
26.07 24.10 
26.28 23.99 
26.59 24.51 
26.83 23.98 
26.74 24.1 1 
27.17 24.18 
28.04 23.86 
27.61 24.02 
27.28 23.96 
27.1 24.07 

27.26 23.85 
27.79 24.13 
28.09 24.12 
28.53 24.21 
28.29 24.22 

28.32 24.47 
28.87 24.63 
28.99 24.49 
29.03 24.47 
28.7 24.83 

29.07 24.80 
28.94 24.65 
28.92 24.99 
28.14 25.01 
29.65 25.19 
29.91 25.58 
29.96 25.35 
29.34 25.58 
29.58 25.16 
30.15 25.61 
30.03 25.64 
30.2 25.64 

30.35 25.58 
30.81 25.88 
31.61 25.35 

NA NA 
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PGL PNY WGL 
34.17 
34.17 
34.26 
33.94 
34.14 
33.74 
33.3 
33.5 

33.57 
33.6 

34.22 
34.46 
34.5 

34.58 
35 

34.51 
34.5 

34.43 
34.1 I 
33.97 
34.47 
34.54 
34.77 
34.93 
35.66 
35.92 

36 
35.53 
35.61 
35.36 
35.48 
35.5 

35.62 
35.66 

33.69 24.29 
33.44 24.05 
33.26 24.41 
33.44 24.44 
33.42 24.67 
33.18 24.75 
32.86 24.40 
32.4 24.30 

32.97 24.66 
32.5 24.66 

33.12 24.91 

33.69 25.19 
34.03 25.36 
34.67 25.65 
34.1 25.32 

34.27 25.50 
34.14 25.16 
34.48 25.50 
34.63 25.62 
34.58 25.28 
34.73 25.56 
34.46 25.61 
34.45 25.59 
34.74 25.54 
34.47 25.58 
34.99 26.01 
34.78 25.93 
34.81 25.87 
34.95 25.58 
35.12 25.84 
35.1 25.78 

35.23 25.65 
35.39 25.89 

33.35 25.03 

NA NA NA 
35.77 35.65 25.98 
36.28 35.94 26.27 
36.28 36.1 1 26.37 
36.38 36.04 26.25 
37.28 35.99 25.98 
37.7 36.25 26.51 

37.55 36.03 26.01 
37.43 36.24 26.06 
37.44 35.76 25.60 
37.42 35.97 25.60 
37.78 36.04 25.60 
38.4 36.23 25.55 
38.2 35.84 25.41 

38.23 35.7 25.49 
38.45 35.88 25.46 
38.4 35.88 25.40 

38.32 35.74 25.46 
38.53 35.73 25.41 
38.91 35.78 25.54 
39.26 35.6 25.21 

Index 
171.54 
171.74 
170.41 
171.59 
1 '70.56 
1 70.34 
166.83 
165.58 
165.53 
168.83 
169.4 

173.22 
173.91 
173.99 
175.26 
178.28 

174.5 
176.44 
175.29 
175.64 

176 
174.77 
177.17 
178.92 
177.6 

178.67 
179 

179.16 
178.86 
179.18 
178.55 
180.78 
181.81 
180.71 

182.03 
182.09 
183.94 
185.85 
186.25 
185.28 
188.1 1 
187.66 
188.56 
186.77 
188.65 
189.36 
190.36 
189.08 
188.5 

190.58 
191.22 
191.74 
192.43 
195.26 

NA 



DATE ATG NJR 
2003:05:19 24.03 32.16 
2003:05:20 24.22 32.35 
2003:05:21 24.31 32.48 
2003:05:22 24.66 33.07 
2003:05:23 25.32 33.82 
2003:05:26 NA NA 
2003:05:27 
2003:05:28 
2003:05:29 
2003:05:30 
2003:06:02 
2003:06:03 
2003:06:04 
2003:06:05 
2003:06:06 
2003:06:09 
2003:06:10 
2003:06:11 
2003:06:12 
2003:06:13 
2003:06:16 
2003:06:17 
2003:06:18 
2003:06:19 
2003:06:20 
2003:06:23 
2003:06:24 
2003:06:25 
2003:06:26 
2003:06:27 
2003:06:30 
2003:07:01 
2003:07:02 
2003:07:03 

25.83 34.28 
25.58 34.31 
25.27 34.28 
25.36 34.47 
25.33 34.54 
25.62 34.82 
26.08 35.31 
25.96 35.03 
25.62 34.99 
25.52 34.92 
25.32 35.1 1 
25.39 35.17 
25.42 35.38 
25.04 34.76 
25.42 35.52 
25.42 35.63 
25.31 35.53 
25.29 35.58 
25.34 35.48 
25.12 34.85 

24.8 34.73 
24.78 34.69 
24.73 34.87 
24.9 34.75 

24.69 34.89 
24.89 35.04 
25.17 35.85 
25.04 35.76 

2003:07:04 NA NA 
2003:07:07 
2003:07:08 
2003:07:09 
2003:07:10 
2003:07:11 
2003:07:14 
2003:07:15 
2003:07:16 
2003:07:17 
2003:07: 1 8 
2003:07:21 
2003:07:22 
2003:07:23 
2003:07:24 
2003:07:25 
2003:07:28 
2003:07:29 
2003:07:30 
2003:07:31 
2003:08:0'1 

25.38 36.05 
25.06 36.01 
25.16 35.88 
25.05 35.53 
25.71 35.48 
25.87 35.44 
25.46 35.36 
26.03 35.18 
25.9 34.97 

25.98 35.39 
25.78 34.91 
26.13 34.73 
26.01 34.64 
26.34 34.16 
26.23 34.25 
26.07 34.65 
26.03 34.40 
26.37 34.20 
26.62 34.28 
26.41 33.89 

GAS NWN 
30.86 25.49 
30.96 25.63 
31.21 25.55 
31.85 25.42 
33.28 26.33 

34.76 27.24 
34.43 26.81 
33.92 27.06 
34.25 26.94 

34 27.04 
34.75 27.04 
35.61 27.19 
36.07 27.28 
36.42 27.44 
35.69 27.57 

36.36 27.38 
37.03 27.51 
36.49 27.24 
37.16 27.34 
37.48 27.48 
37.59 27.33 
37.61 27.09 
37.53 26.98 
37.42 26.73 
37.47 26.64 
37.13 26.68 
36.95 26.70 
36.41 26.79 
36.13 26.36 
35.94 26.70 
36.29 26.85 
35.79 26.82 

36.29 27.24 
36.58 27.21 
36.41 27.38 
35.74 27.03 
35.5 27.37 

35.59 27.57 
34.81 27.48 
35.04 27.27 
34.71 26.92 
35.26 27.06 
34.98 26.61 
35.03 26.83 
35.23 26.74 
35.14 26.59 
35.11 26.55 
35.23 26.56 
35.38 27.31 
35.3 27.43 

35.32 27.86 
34.62 26.92 

NA NA 

36.0'1 27.78 

NA NA 

17 of 20 

PG 1- PNY WGL 
39.09 35.82 25.10 
39.54 36.05 25.34 
39.76 36.61 25.47 
40.32 36.92 25.74 
42.36 37.84 26.54 

NA NA NA 
41 -98 
41.41 
40.87 
41.09 
41.25 
42.33 
42.66 
42.98 
42.74 
43.06 
43.27 
43.48 
43.17 
42.45 
43.1 '1 
43.12 
42.91 
42.81 
42.37 
42.33 
42.26 
42.04 
42.27 
42.05 
41.82 
42.03 
42.52 
42.6 

37.66 27.03 
37.78 26.89 
38.12 26.73 
38.05 26.81 
38.3 26.89 

38.79 27.06 
39.08 27.66 
38.8 27.54 

38.76 27.36 
38.74 27.19 
38.67 27.12 
38.77 27.10 
39.37 27.53 
39.04 26.67 
39.38 27.04 
39.49 27.00 
39.37 26.76 
39.53 26.56 
39.49 26.38 
38.86 26.23 
38.51 25.96 
38.43 25.92 
38.66 25.98 
38.43 26.05 
38.03 25.79 
38.17 26.13 
38.59 26.31 
38.54 26.32 

NA NA NA 
43.07 
42.1 3 
42.1 1 
41.39 
41.6 
41.6 

41.03 
40.78 
40.68 
41.13 
40.75 
41.02 
41.04 
41.09 
40.87 
40.41 
40.27 
40.35 
39.97 
40.23 

38.71 26.66 
38.53 26.31 
38.61 26.04 
38.25 25.72 
38.54 25.91 
38.56 25.82 
38.1 25.33 

37.92 25.27 
37.4 25.07 

37.63 25.50 
37.23 25.21 
37.18 25.40 
37.03 25.13 
37.18 25.16 
37.18 25.05 
36.87 25.00 
36.96 24.93 
37.31 25.00 
37.46 24.93 
37.04 25.00 

index 
196.77 
194.4 

195.41 
196.09 
198.71 

204.74 
207.51 
206.6 

204.72 
207.04 
208.38 
209.06 
21 1.64 
210.74 
209.25 
207.8 

208.84 
2 10.48 
21 1.69 
208.91 
213.13 
212.73 
213.14 
21 2.53 
212.18 
209.25 
208.62 
208.27 

209 
207.89 
207.48 
208.24 
210.74 

209.1 
21 0.8 

209.71 
208.51 
205.38 
206.88 
207.01 
204.49 
202.32 
199.73 
202.14 
199.01 
201.59 
201.26 
201.39 
202.48 
202.41 
201.47 
200.96 
200.83 

NA 

NA 



DATE ATG NJR 
2003:08:04 26.37 33.41 
2003:08:05 26.2 33.47 
2003:08:06 26.09 33.37 
2003:08:07 26.47 33.68 
2003:08:08 26.61 34.00 
2003:08:11 26.78 34.1 I 
2003:08:12 26.99 34.27 
2003:08: 1 3 26.69 34.16 
2003:08:14 26.75 34.46 
2003:08:15 27.1 1 34.30 
2003:08:18 26.97 34.85 
2003:08:19 26.99 35.48 
2003:08:20 27.19 35.39 
2003:08:21 27.29 35.38 
2003:08:22 26.9 35.17 
2003:08:25 26.82 35.19 
2003:08:26 26.98 35.42 
2003:08:27 27.03 35.34 
2003:08:28 27.04 35.57 
2003:08:29 27.29 35.48 
2003:09:01 NA NA 
2003:09:02 
2003:09:03 
2003:09:04 
2003:09:05 
2003:09:08 
2003:09:09 
2003:09:10 
2003:09:11 
2003:09:12 
2003:09:15 
2003:09: 16 
2003:09:17 
2003:09:18 
2003:09:19 
2003:09:22 
2003:09:23 
2003:09:24 
2003:09:25 
2003:09:26 
2003:09:29 
2003:09:30 
2003:lO:Ol 
2003:10:02 
2003: 1 0:03 
2003:10:06 
2003: 1 0:07 
2003:10:08 
2003:10:09 
2003: 10: IO 
2003:lO: 1 3 
2003:'lO: 14 
2003:10:15 
2003:lO: 16 
2003: 1 0: 1 7 

27.44 36.18 
27.52 36.12 
27.87 36.32 
27.55 36.02 
27.68 36.14 
27.51 35.63 
27.53 35.64 
27.61 36.09 
27.71 35.98 
27.7 35.96 

27.78 36.45 
27.7 36.43 

27.74 36.75 
27.81 36.93 
27.75 36.46 
27.78 36.78 
27.6 36.04 

27.59 36.00 
27.77 35.74 
27.73 36.28 
27.62 35.73 
28.01 36.52 
28.06 36.65 
28.41 37.11 
28.47 37.62 
28.4 37.67 
27.9 37.29 
27.8 37.24 

27.75 37:15 
27.92 37.28 
27.82 37.08 
27.6 36.78 

27.51 36.68 
27.38 36.38 

GAS NWN 
34.21 26.92 
33.15 26.81 
33.1 1 26.67 
33.47 27.01 
33.13 26.97 
33.19 2'7.28 
33.31 27.64 
33.01 27.31 
33.05 27.60 
33.1 1 27.75 
33.1'1 27.92 
32.75 27.99 
33.31 28.25 
33.51 28.38 
33.02 28.02 
33.14 28.14 
33.16 28.01 
33.08 28.08 
33.12 28.05 
33.09 27.88 

33.72 28.92 
34.13 28.99 
34.14 28.94 
33.86 28.73 
34.42 28.88 
34.03 28.82 
33.98 28.73 
33.88 29.07 
34.03 28.89 
33.89 29.09 
34.56 29.46 
34.75 29.31 
34.76 28.97 
34.87 28.56 
34.7 28.68 

35.03 28.77 
34.82 28.73 
34.71 28.38 
34.74 28.25 
34.79 28.58 
34.67 28.38 
35.17 29.07 
35.43 29.36 
35.8 29.63 
35.9 29.71 

36.1 3 29.85 
35.32 29.09 
35.4 29.36 

35.66 29.31 
35.63 29.45 
35.63 29.42 
35.06 29.35 
35.01 29.28 
34.78 29.09 

NA NA 
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PGL PNY WGL 
39.97 36.94 24.97 
39.38 36.57 24.90 
39.38 36.75 24.79 
39.13 36.9 24.88 

36.85 25.27 38.76 
38.7 36.81 25.51 

38.98 37.29 25.77 
38.89 37.24 25.73 
38.84 37.09 25.68 
39.2 37.34 25.60 

39.27 37.34 25.63 
39.1 37.5 25.85 

39.31 37.91 26.06 
39.33 38.24 25.90 
38.98 37.53 25.70 

39 37.34 25.81 
39.01 37.34 25.99 
39.05 37.56 25.95 
38.96 37.77 25.95 
39.1 5 37.92 26.28 

NA NA NA 
39.75 
40.18 
40.39 
40.52 
41.05 
40.71 
40.63 
40.65 
41.08 
41.01 
41.46 
41.43 
41.8 
41.7 

41.15 
41.32 
41.29 
41.37 
41.12 
41.05 
40.86 
41.26 
41.53 
41.92 
42.1 1 
41.67 
40.91 
41.22 
41.34 
41.13 
40.93 
40.5 

40.35 
40.5 

38.28 26.92 
38.61 27.23 
38.65 27.08 
38.47 26.78 
39.15 27.24 
38.55 27.17 
38.52 26.97 
38.39 27.10 
38.68 27.23 
38.74 27.11 
38.97 26.97 
38.89 26.82 
38.9 26.87 

38.95 27.17 
38.9 27.00 

38.79 27.06 
38.62 26.86 
38.44 26.68 
38.38 26.49 
38.76 26.87 
38.62 26.95 
38.74 27.01 
39.11 27.02 
39.36 27.21 
39.51 27.45 
39.55 27.41 
38.89 27.27 
39.06 27.36 
39.02 27.57 
39.22 27.73 
39.29 27.73 
39.19 27.83 
39.49 27.99 
39.4 27.95 

Index 
198.85 
198.46 
195.58 
195.99 
196.03 
196.36 
197.36 
199.65 
198.61 

202.89 
203.13 
203.65 
204.89 
206.55 
203.85 
204.01 
205.22 
204.93 
206.05 

206.34 
209.17 
21 0.3 

21 0.52 
2 10.52 
209.55 
211.13 
209.97 
210.1 

21 1.05 
210.3 

209.96 
208.9 

21 1.09 
21 1.84 
21 0.42 
210.99 
208.71 
207.47 
207.77 
209.86 
208.35 
21 1.76 
21 2.53 
2 14.32 
21 5.05 
21 5.06 
21 3.39 
2 14.63 
214.16 
214.63 
215.2 

21 4 
21 5.02 

NA 

NA 



DATE ATG NJR 
2003:10:20 
2003:10:21 
2003:l 0:22 
2003: 1 0:23 
2003:10:24 
2003:10:27 
2003: 10:28 
2003: 1 0:29 
2003: 10:30 
2003:'10:31 
2003:11:03 
2003:11:04 
2003:11:05 
2003: 1 1 :06 
2003:11:07 
2003:ll:l 0 
2003:ll: 1 1 
2003:11:12 
2003:11:13 
2003:11:14 
2003:ll: 1 7 
2003:ll: 18 
2003:11:19 
2003: 1 1 :20 
2003: 1 1 :21 
2003: 1 1 :24 
2003:11:25 
2003: 1 1 :26 
2003: 1 1 :27 NA 
2003:11:28 
2003: 12:Ol 
2003: 12:02 
2003:12:03 
2003:12:04 
2003:12:05 
2003:12:08 
2003:12:09 
20033 2:lO 
2003: 12: 1 1 
2003:12:12 
2003:12:15 
2003: 12:16 
2003: 12: 1 7 
2003:12:18 
20033 2:19 
2003:12:22 
2003: 12:23 
2003:12:24 
2003:12:25 NA 
2003: 12:26 
2003:12:29 
2003: 12:30 
2003:12:31 
2004:Ol:Ol NA 
2004:O 1 :02 

27.44 36.54 
27.35 36.46 
27.11 36.00 
27.1 35.89 

26.81 35.89 
26.98 36.32 
27.02 36.68 
27.06 36.83 
27.57 36.83 
27.6 37.52 

27.78 38.26 
27.68 38.07 
27.84 38.37 
27.72 38.17 
27.94 38.01 
27.81 37.84 
27.84 37.62 
28.29 37.76 
28.15 37.80 
28.21 37.52 
28.1 6 37.49 
27.67 36.78 
27.77 36.88 
27.43 36.23 
27.32 37.02 
28.01 38.22 
28.09 38.49 
28.21 38.37 

28.13 38.07 
28.47 38.47 
28.43 38.42 
28.3 37.46 

28.37 37.92 
28.17 37.69 
28.45 38.17 
28.32 37.67 
28.52 37.36 
28.5 37.89 

28.55 38.60 
28.4 38.02 

28.31 37.86 
28.24 37.98 
28.67 38.69 
28.85 38.18 
28.81 38.88 
28.88 39.28 
28.93 38.68 

28.92 39.07 
28.8 39.08 

28.78 39.07 
28.82 38.51 

28.71 38.78 

NA 

NA 

NA 

GAS NWN 
35.07 28.77 
34.95 28.30 
34.86 28.19 
34.76 28.22 
34.66 28.1 1 
34.89 28.19 
35.19 28.38 
34.73 28.66 
34.53 28.55 
33.81 28.70 
33.92 29.45 
33.37 29.55 

33 29.72 
32.75 29.99 
32.09 29.79 
32.11 29.77 
32.54 29.73 
32.23 29.99 
32.65 30.15 
32.56 29.90 
32.57 30.12 
32.41 29.62 
32.2 29.68 

31.78 29.45 
31.82 29.69 
32.1 30.16 

31.98 30.34 
32.17 30.24 

32.33 30.19 
32.72 30.09 
32.98 30.23 
33.15 29.70 
33.29 29.62 
33.35 29.69 
33.64 30.16 
33.35 29.95 
32.93 29.70 
32.78 29.60 
33.39 29.94 
33.54 29.99 
33.58 29.69 
33.29 29.90 
33.54 30.13 
33.55 30.15 
33.8 30.12 

33.96 30.72 
34.01 30.59 

34.05 30.75 
34.35 30.78 
34.06 30.90 
34.04 30.44 

33.69 30.36 

NA NA 

NA NA 

NA NA 

PGL PNY WGL 
40.21 
40.34 
40.23 
40.1 8 
39.94 
39.72 
39.93 
39.98 
39.58 
39.94 
40.24 
39.86 
39.92 
39.9 

39.56 
39.48 
39.47 
39.48 
39.53 
39.62 
39.29 
38.7 

38.97 
38.43 
38.61 
39.36 
39.44 
39.71 

NA NA 
39.7 

40.08 
40.1 8 
39.7 

39.82 
39.84 
40.46 
40.28 
40.23 
40.26 
40.69 
41.22 
41.75 
41.68 
41.8 
41.7 
41.9 

41.88 
41.84 

NA NA 
41.9 

42.1 5 
42.17 
42.04 

NA NA 
41.95 

39.32 27.92 
39.39 27.85 
39.19 27.73 
39.22 27.65 
38.75 27.54 
38.86 27.54 
38.92 27.22 
38.87 27.18 
39.15 27.23 
39.35 27.33 
39.89 27.84 
39.61 26.89 
39.19 26.63 
39.16 26.19 
39.43 25.97 
39.59 25.99 
39.73 26.1 1 
39.83 26.31 
40.08 26.58 
40.22 26.60 
40.26 26.59 
39.77 26.03 
39.89 26.27 
39.63 25.98 
39.62 26.05 
40.25 26.34 
40.36 26.43 
40.56 26.52 

40.58 26.42 
40.97 26.49 
41.29 26.80 
40.69 26.59 
40.66 26.56 
40.82 26.53 
41.3 26.98 

40.96 26.77 
40.86 26.69 
41.08 26.77 
41.5 26.94 
41.2 26.74 
41.2 26.95 
42.3 26.96 

42.42 27.47 
42.6 27.63 

43.03 27.72 
43.35 27.74 
43.08 27.91 

43.36 27.88 
43.38 27.97 
43.43 27.68 
43.46 27.47 

43.22 27.70 

NA 

NA 

NA 

Index 
21 3.71 
21 4.59 
214.69 
2 13.44 
212.86 
21 2.68 
21 3.78 
21 4.61 
215.11 
217.19 
217.03 
21 9.34 
21 7.93 
21 7.38 
217.6 

21 7.47 
21 6.98 
21 6.51 
21 7.98 
21 7.65 
21 6.72 
215.18 
21 2.69 
214.61 
21 3.57 
21 4.52 
218.1 

21 9.1 3 

220.01 
220.16 
221.68 
223.48 
222.19 
223.1 5 
222.54 
223.77 
221.98 
221.65 
223.77 
224.27 
222.95 
223.59 
224.03 
226.15 
226.53 
227.7 
229.2 

229.1 5 
229.43 
231.52 
232.32 

23'1.32 

NA 

NA 

NA 
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DATE ATG NJR 
2004:01:05 28.72 38.66 
2004:01:06 28.55 38.02 
2004:01:07 28.49 38.39 
2004:Of :08 28.63 38.50 
2004:01:09 28.59 38.13 
2004:O 1 : 12 28.61 38.66 
2004:Ol: 13 28.69 38.60 
2004:01:14 28.83 39.15 
2004:Ol: 15 29 38.80 
2004:Ol: 16 29.03 38.41 
2004:O 1 : 1 9 NA NA 
2004:01:20 
2004:O 1 121 
2004:Ol :22 
2004:01:23 
2004:01:26 
2004:01:27 
2004:01:28 
2004:01:29 
2004:01:30 
2004:02:02 
2004:02:03 
2004:02:04 
2004:02:05 
2004:02:06 
2004:02:09 
2004:02: 1 0 
2004:02: 1 1 
2004:02:12 
2004:02:'13 

29.46 39.04 
29.48 38.90 
29.44 38.58 
29.5 38.90 
29.58 39.27 
29.53 38.80 
29.27 38.40 
29.36 38.57 
29.08 38.59 
29.11 38.77 
28.84 38.82 
28.27 37.77 
28.2 37.80 
28.64 39.59 
28.6 39.51 
28.72 39.90 
28.93 40.00 
28.85 39.50 
28.68 38.80 

GAS NWN 
33.87 30.34 
33.92 30.19 
33.58 30.44 
33.35 30.26 
33.56 30.03 
33.05 30.21 
32.5 30.44 
32.91 30.54 
32.89 30.34 
32.9 30.30 

32.79 30.56 
33.1 1 30.88 
33.18 30.81 
33.63 31.41 
33.7 31.59 
33.82 31.61 
33.4 31.25 
33.31 30.85 
33.15 30.80 
33.77 30.61 
33.76 30.80 
33.15 30.10 
32.55 30.30 
33.12 30.79 
32.8 30.70 
33.65 31.30 
33.37 31.35 
33.65 31.20 
33.92 31.17 

NA NA 

PGL PNY WGL Index 
41.94 43.1 27.68 232.93 
41.81 42.65 27.48 233.28 
41.8 42.75 27.43 232.96 
41.67 42.6 27.37 233.7 
41.47 42.3 27.35 234.83 
41.64 42.32 27.45 233.59 
41.63 42.62 27.24 233.94 
42.12 43.33 27.65 233.58 
41.89 43.36 27.75 235.26 
41.95 42.7 27.54 234.42 

NA NA NA NA 
42.38 42.5 
42.54 42.16 
42.29 42.12 
42.76 42.09 
42.89 42.1 6 
42.89 41.95 
42.8 41.6 
42.79 41.7 
42.46 41.81 
43.19 41.86 
43.45 41.5 
42.9 41.06 
42.68 40.68 
43.14 41.2 
43.17 41.04 
43.16 41.4 
43.35 41.52 
43.14 41.43 
43.18 41.3 

27.'74 
27.78 
27.92 
28 

28.33 
28.45 
28.05 
27.93 
27.95 
28.5 
28.65 
28.3 
28.03 
28.43 
28.31 
28.57 
28.57 
28.36 
28.4 

234.42 
236.48 
238.5 
238.41 
238.36 
237.55 
236.75 
235.48 
234.95 
234.4 
235.08 
235.56 
232.1 5 
231.99 
235.1 6 
235.56 
238.17 
238.86 
237.66 
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Atmos Energy ~ Q r ~ ~ r a t ~ ~ ~ ,  ~ e n t ~ ~ ~ y  
Case No. 2006-00464 

ttsrney General Initial Data ~ e q ~ e s ~  Dated February 20, 2007 
DR item 225 

Data Request: 
With respect to page 31, lines 21 -22, please provide copies of all documents that 
(a) discuss how analysts use projected economic growth as a check on earnings’ 
forecasts, and (b) demonstrate the relationship between projected economic 
growth and earnings’ growth rate forecasts. 

a. Existing and expected economic conditions affect the earnings 
expectations of various companies in a variety of ways. Dr. Murry does not 
maintain a file of studies that discuss how prajected economic growth might serve 
as a check on earning’s forecasts for any group of companies. 

b. 
individual companies more than slower economic growth, but, of course, all 
companies will not be affected equally. 

In general, faster economic growth will stimulate the growth in earnings of 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

ttorney General initial Data Request Dated February 20,2007 
DR Item 226 

Witness: Don Murry 

With respect to page 33, lines 1-9, and Schedules DAM-20 and DAM-21 , please 
provide the theoretical and empirical justification for using 2000-02 to 2009-1 1 as 
the appropriate time period for measuring EPS growth in the DCF model. 

Response: 
The 2009-1 1 period is a common forecast period for Value Line. The historical 
2000-02 period reduces the likelihood of a single-year anomalous EPS resulting in 
a misleading growth calculation over the entire period. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 227 

Witness: Don Murry 

Data Request: 
With respect to page 36, footnote IO, please provide copies of all material from the 
lbbotson Associates which are used in determining the size premium, including a 
copy of Chapter 7 of the cited document. This would include written discussions on 
the topic as well as data. With respect to the data, please provide raw company 
return and size data, and not just lbbotson summary return data. Please provide 
the data in both paper and electronic (Microsoft Excel) formats. For the electronic 
version, please keep all data and equations intact. 

Response: 
Please reference AG DRI-227 ATTI attached hereto. Dr. Murry does not have the 
raw company data and size data in his possession. Dr. Murry also does not have 
the requested information in electronic form in his possession. 



Chapter 7 
Firm Size and Return 

. _ ~  ---. . . - - . ~ - “ ~ . 1 - . 1 _  

The Firm Siarbhenomenon 

One of the most remarkable discoveries of modern finance is that of a relationship between firm size 
and return. The relationship cuts across the entire size spectrum but is most evident among smaller 
companies, which have higher returns on average than larger ones. Many studies have looked at the 
effect of firm size on return.’ In this chapter, the returns across the entire range of firm size 
are examined. 

--...... .___l___-.l I-- 

Construction of the Qecile Porefollios 
The portfolios used in this chapter are those created by the Center for Research in Security Prices 

” (CRSP) at  the TJniversity of Chicago’s Graduate School of Business. CRSP has refined the rnethodol- 
ogy of creating size-based portfolios and has applied this methodology to rile entire universe of 
NYSE/AMEX/NASDAQ-listed securities going back to 1926. 

The New Yoxk Stock Exchange universe excludes closed-end mutual funds, preferred stocks, 
real estate investment trusrs, foreign stocks, American Depository Receipts, unit investment trusts, 
and Americus Trusts. All companies on the NYSE are ranked by the combined market capitalization 
of their eligible equity securities. The companies are then split into 10 equally populated groups, or 
deciies. Eligible companies traded on the American Stock Exchange (AMEX) and the Nasdaq 
National Market (NASDAQ) are then assigned to the appropriate deciles according to their capital- 
ization in relation to the NYSE breakpoints. The portfolios are rebaianced, using closing prices for 
the last trading day of March, June, September, and December. Securities added during the quarter 
are assigned to the appropriate portfolio when two consecutive rnanth-end prices are available. If the 
final NYSE price of a security that becomes delisted is a month-end price, then that month‘s return 
is included in the quarterly return of the security’s portfolio. When a month-end NYSE price is miss- 
ing, the month-end value of the security is derived from merger terms, quotations on regional 
exchanges, and other sources. If a month-end value still is not determined, rhe last available daily 
price is used. 

Base security returns are monthly holding period returns. All distributions are added to the 
month-end prices, and appropriate price adjustments are made to account for stock splits and divi- 
dends. The return on a portfolio for one month is calculated as the weighted average of the returns 
for its individual stocks. Annual portfolio returns are calculated by compounding the monthly port- 
folio remrns. 

-___I_- - ...-- __.__..-- 
Size of the Deciles 

Table 7-1 reveals that the top three deciles of the NYSE/AMEX/NASDAQ account for most of rhe 
total market value of its stocks. Nearly two-thirds of the market value is represented by the first 
decile, which currently consisrs of 169 stocks, while the smallest decile accounts for just over 

1 R,olf W. Barn was the first to document this phenomenon. See Banz, Rolf W. “The Relationship Between Returns and 
iMarltet Value of Common Stoclcs,”/otcrrralof~j~ancia(Econo~~~~, Vol. 9 ,  1981, pp. 3-18. 

-1__1. -_-- ----I___-- -- -I-_.__ 
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one percent of the market value. The data in the second column of Table 7-1 are averages across all 
80 years. Of course, the proportion of market value represented by the various deciles varies from 
year to year. 

Columns three and four give recent figures on the number of companies and their market cap- 
italization, presenting a snapshot of the structure of the deciles near the end of 2005. 

.--.. -- 
%ble 7-1 
Size-Decilo Portfolios of the NYSFYAMWNASDAQ Size and Composition 
1926 through September 30, 2005 

Recent 
Historical Average Recent Declle Market Recent 

Percentage of Number of Capitalization Percentage of 
Deciie Total Capitalization Companies (in thousands) Totai Capitalization 

1 -largest 63 29% 169 $8,869,801,17 7 60 92% 
2 13.97% '182 2,025,323,685 '13.91% 

_I_-.--- ....--- ----- 

3 7 57% 195 1 ,o74,44a,763 7.38% 
4 4.74% 206 656,297,080 4 51% 
5 3.24% 207 462'329,097 3.11% 

6 2.37% 238 389,595,517 2.68% 
I__-- - -ppp------- 

7 1.73% 299 319,642,175 2.20% 
8 1.28% 352 287,783,718 19846 
9 0.99% 693 268,738,291 I 85% 
IO-Smallest 0 81% 1,746 216,334,858 1 49% 

Mid-Cap 3-5 15.55% 608 2,183,074,940 14.99% 

Micro-Cap 9-10 1 80% 2,439 485,073,149 3.33% 

- ~ - .  --- 
Low-Cap 6-8 5 39% 889 997,021,410 6.85% 

Source: 0 200603 CRSP' Center for Research in Security Prices. Graduate School of Business, The University of Chicago. Used 
with permission All rights reserved. www crsp.cJchlcago.edu 

Historical average percentage of total capltalization shows the average, over the last 80 years, ofthe dectlo market values as a 
percentage of the total NYSE/AMWNASDAQ calculated each month. Number of companies in deciles, recent market 
capitallzation of deciles, and recent percentage of total capitalization are as of September 30, 2005. 

Table 7-2 gives the current breakpoints that define the composition of the NYSEIAMEXINASDAQ 
size deciles. The largest company and its market capitalization are presented for each decile. Table 
7-3 shows the historical break.points for each of the three size groupings presented throughout this 
chapter. Mid-cap stocks are defined here as the aggregate of deciles 3-5. Based on the most recent 
data {Table 7-2), companies within this mid-cap range have market capitalizations at  or below 
$7,187,244,000 but greater than $1,728,888,000. Low-cap stocks include deciles 6-8 and currently 
include a11 companies in the NYSE/AMEX/f\TASDAQ with market capitalizations a t  or below 
$1,728,888,000 but greater than $586,393,000. Micro-cap stocks include deciles 9-10 and incIude 
companies with market Capitalizations at  or below $586,393,000. The market capitalization of rhe 
smallest company included in the micro-capitalization group is currently $1,079,000. 
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Firm Size and Return 

Table 7-2 
Size-Decile Portfolios of the NYSWAMEWNASDAQ, Largest Company 
and Its Market Capitalization by Decile 
September 30, 2005 

Market Capitalization 
of Largest Company 

Decile (in thousands) Company Name 

1 -Largest $367,495,144 General Electric Go. 
2 16,016,450 Entergy Corp. 
3 7,187,244 Chesapeake Energy Cop. 
4 3,961,425 Ball Carp. 
5 2,519,280 Celenese Corp. 

6 1,726,888 AGCO Corp. 
7 1,280,966 ESCO Technologies Inc, 
8 872,103 West Pharmaceutical Services Inc. 
9 586,393 General Cable Corp. 
10-Smallest 264,981 4Klds Entertalnment Inc, 

Source: Center for Research in Security Prices, University of Chicago. 

-- - . - _ . ~ ~ _ _ - .  - 
Presentation ceii the  Decils Data 

Summary statistics of annual returns of the 10 deciles over 1926-2005 are presented in Table 7-4. 
Note from this exhibit that both the average return and the total risk, or standard deviation of annual 
returns, tend to increase as one moves from the largesr decile to the smallest. Furthermore, the 
seriai correlations of returns are near zero for all but the smallest two deciles. Serial correlations and 
their significance will be discussed in detail later in this chapter. 

Graph 7-1 depicts the growth of one dollar invested in each of three NYSE/AMEX/NASDAQ 
groups broken down into mid-cap, low-cap, and micro-cap stocks. The index value of the entire 
NYSEIAMEXNASDAQ is also included. All returns presented are value-weighted based on the mar- 
ket capitalizations of the deciles contained in each subgroup. The sheer magnitude of the size effect 
in some years is noteworrhy. While the largest stocks actually declined 9 percent in 1977, the 
smallest stocks rose more than 20 percent. A more extreme case occurred in the depression-recovery 
year of 1933, when the difference between the first and tenth deciie returns was far more 
substantial, with the largesr stocks rising 46 percent, and the smallest stocks rising 224 percent. This 
divergence in the performance of small and large company stocks i s  a common occurrence. 



Chapter 7 

Table 7-3 
Size-Decile Portfolios of the NYSE/AMEX/NASDAQ 
Largest and Smallest Company by Size Group 

--1_1 - - from 1926 to1 965 
I 

Capitatfzation of Largest Company Capitalization of Smallest Company 
(in thousands) (in thousands) 

Date Mid-Cap Low-Cap Micro-Cap Mid-Cap Low-Cap Micro-Cap 
(Sept 30) 3-5 6-8 9-1 0 3-5 6-8 9-10 

1926 $61,490 $1 4,040 $4,305 $14,100 $4,325 $43 
1927 $65,281 $14,746 $4,450 $1 5,311 $4,496 $72 
1826 $81,996 $18,975 $5,074 $1 9,050 $5,119 $1 35 
1929 $107,085 $24,328 $5,875 $24,480 $5,915 $1 26 
1930 $67,808 $13,050 $3,219 $13,068 $3,264 $30 

1931 $42,607 $8,142 $1,905 $8,222 $1,927 $1 5 
1932 $12,431 $2,170 $473 $2,196 $477 $19 
1 933 $40,298 $7,210 $1,830 $7,280 $1,875 $1 00 
1934 $38,129 $6,669 $1,669 $6,734 $1,673 $68 
1935 $37,631 $6,519 $1,350 $6,549 $1,383 $38 

1936 $46,920 $1 1,505 $2,660 $1 1,526 $2,668 $98 
1937 $51,750 $13,601 $3,500 $13,635 $3,539 $68 
1938 $36,102 $8,325 $2,125 $8,372 $2,145 $60 
1939 $35,784 $7,367 $1,697 $7,389 $1,800 $75 
1940 $31,050 $7,990 $1,861 $8,007 $1,872 $51 

1941 $31,744 $8,316 $2.086 $8,336 $2,087 $72 

--..- --- 

~-....__-̂ --" -.-. ~ 

l_l_l_ -I_.__I___________ 

1-- l-l"l_-_l__-___-- 

1942 $26,135 $6,870 $1,779 $6,875 $1,788 $82 
1943 $43,218 $1 1,475 $3,847 $1 1,480 $3,903 $395 
1944 $46,621 $13,066 $4,800 $13,068 $4,812 $309 
1945 $55,268 $17,325 $6,413 $17,575 $6,428 $225 

1946 $79,158 $24,192 $10,013 $24,199 $10,051 $829 

1948 $67,238 $1 9,575 $7,313 $19,651 $7,329 $784 

1950 $65,881 $1 8,675 $6,176 $1 8,750 $6,201 $303 

--________"__"- - - 
1947 $57,830 $1 7,735 $6,373 $17,872 $6,380 $747 

1948 $55,506 $14,549 $5,037 $14,577 $5,108 $379 

1951 $82,517 $22,750 $7,567 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

- 

$97,936 $25,452 
$98,595 $25,374 
$125,834 $29,645 
$1 70,829 $41,445 

$1 83,434 $46,805 
$192,861 $47,658 
$196,083 $46,774 
$253,644 $64,221 

- ~ - . - . _ - _  

$246,202 $61,485 

$8,428 
$8,156 
$8,484 

$1 2,353 

$13,481 
$1 3,844 
$1 3,789 
$19,500 
$19,344 

I_---.- 

$25,532 
$25,395 
$29,707 
$4.1,681 - 
$46,866 
$46,609 

$64,372 
$61,529 

$46,871 

$8,460 
$8.1 68 
$8,488 
$12,366 

$1 3,524 
$1 3,848 
$13,836 
$1 9,548 
$1 9;385 

-- 
$668 
$480 
$459 
$463 
$553 

$1,122 
$926 
$550 

$1,804 
$831 

1961 $296,261 $79,058 $23,562 $79,422 $23,613 $2,455 
1962 $250,433 $58,866 $1 8,952 $59,143 $18,968 $1,018 
1963 $308,438 $71,846 $23,819 $71,971 $23,822 $296 
1964 $344,033 $79,343 $25,594 $79,508 $25,595 $223 
1965 $363,759 $84,479 $28,365 $84,600 $28,375 $250 

Source: Center for Research in Security Prices, University of Chicago. 
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Table 7-3 (continued) 

Site-Decile Portfolios of the NYSWAMEWNASDAQ 
Largest and Smallest Company by Size Groiip 

---.- -- from 1966 to 2005 
Capitalization of Largest Company Capitalization of Smallest Company 

(in thousands) (in thousands) 

Date Mid-Cap Low-Cap Micro-Cap Mid-Cap Low-Cap Micro-Cap 
{Sept 30) 3-5 6-8 9-7 0 3-5 6-8 9-10 

1966 $399,455 "I $99,578 $34,884 $99,935 $34,966 $381 
1967 $459,170 $1 17,985 $42,267 $1 18,329 $42,313 $381 
1968 $528,326 $149,261 $60,351 $750,128 $60,397 $592 
1969 $517,452 $144,770 $54,273 $1 45,684 $54,280 $2,119 
1970 $380,246 $94,025 $29,910 $94,047 $29,916 $822 

1971 $542,517 $145,340 $45,571 $1 6 ,673  $45,589 $865 
1972 $545'21 1 $139,647 $46,728 $1 39,710 $46,757 $1,031 
1973 $424,584 $94,809 $29,607 $95,378 $29,606 $561 

1975 $465,763 $96,954 $28,140 $97,266 $28'1 44 $540 

j976 $551,071 $116,184 $31,987 $1 16,212 $32,002 $564 
1977 $573,084 $135,804 $39,192 $137,323 $39,254 $513 
1978 $572,967 $159,778 $46,621 $160,524 $46,628 $830 
1979 $66 1,336 $1 74,480 $49,088 $1 74,517 $#,I 72 $948 

--- _I 

-- ___.----__.---- 

1974 $344,013 $75,272 $22,475 $75,859 $22,481 $444 

I.--- 

1980 $754,562 $194,012 $48,671 $194,241 $48,953 $549 

1982 $762,025 $205,590 $54,675 $206,536 $ma83 6 ,060  

-. 
1981 $954,665 $259,028 $71,276 $261,059 $71,289 $1,446 

1983 $1,200,680 $352,698 $103,443 $352,944 $103,530 $2,025 
1984 $1,068,972 $31 4,650 $90,419 $3 15,2 14 $90,659 $2,093 
1985 $1,432,342 $367,413 $93,810 $368,249 $94,000 $760 
f 986 $1,857,621 $444,827 $1 09,956 $445,648 $1 09,975 $706 

I 988 $1,957,926 $420,257 $94,268 $421,340 $94,302 $696 
1989 $2,147,608 $480,975 $100,285 $483,623 $1 00,384 $96 
1990 $2,164,185 $472,003 $93,627 $474,065 $93,750 $1 32 

-- 
1987 $2,059,1~3 $467,430 $1 12,035 $468,948 $1 i 2,1 25 $1,277 

1991 $2,129,863 $457,958 $87,586 $458,853 $87;133 $278 
1992 $2,428,671 $500,346 $703,352 $501,050 $1 03,500 $51 0 
1993 $2,711,068 $608,520 $137,945 $6?8,825 $137,987 $602 
1994 $2,497,073 $601,552 $148,435 $602,552 $149,532 $598 

$654,019 $158,063 $89 1995 $2,793,761 $653,778 $158,011 

1996 $3,150,685 $763,377 $195,188 $763,812 $1 95,326 $1,043 
1997 $3,5i 1,132 $aia,299 $230,472 $821,028 $230,554 $480 
1998 $42 16,707 $934,264 $253,329 $936,727 $253,336 $1,671 
I999 $4,257,741 $875,309 $218,336 $875,582 $21 8,368 $1,502 
2000 $4,143,902 $84o,ooo $192,598 $840,730 $192,721 $1,462 

2002 $5,012,705 $1,143,845 $314,042 $1,144452 $314,174 $501 
2003 $4,794,027 $1 I 166,799 $330,608 $1,167,040 $330,797 $332 
2004 $6,241,953 $1,607,854 $505,437 $1,607,931 $506,410 $ t ,393 
2005 $7,187,244 $ t  ,728,888 $586,393 $1,729,364 $587,243 $1,079 

------_I .--- . -_______.~___I " 

2001 $5,252,063 $1.1 14,792 $269,275 $1,115,200 $270,391 $443 

Source: Center for Research in Security Prices, Llniversity of Chicago. 
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Table 7-4 
Size-Decile Portfolios of the NYSE/AMWNASDAQ, Summary Statistics of Annual Returns 

Geometric Arithmetic Standard Seriaf 
Decile Mean Mean Deviation Correlation 

1926- 2005 
-. ”-- 

I-Largest 9.5 11.3 19.17 0.09 
2 10.9 13 2 21.86 0.03 
3 11.3 13.8 23 66 -0.02 
4 11.3 14 3 25.94 -0.02 

6 11.8 15 3 27.84 0 04 
7 77.6 15.6 29.99 0.01 

5 11.6 14.9 26 78 4.02 

a 
9 
10-Smallest 

11.8 16.6 33,47 0.04 
12.0 17.5 36.55 0.05 
14.0 21.6 45,44 0.15 

Mid-Cap, 3-5 11.4 14.2 24 74 -4.02 
LOW-CW, 6-8 11.7 15.7 29.52 0.03 
Micro-Cap, 9-1 0 12.7 18.8 39.1 6 0.08 
NYSWAMEWNASDAQ 
Total Value-Weighted Index 10.1 12.0 20.21 0.03 

Source: Center for Research in Security Prices, University of Chicago. 

111--____ __.- ----------- 
A§pects sf the  Firm Size Effect-- 

The firm size phenomenon is remarkable in several ways, First, the greater risk of small stocks does 
not, in the context of the capital asset pricing model (CAPM), fully account for their higher returns 
over the long term. In the CAPM only systematic, or beta risk, is rewarded; small company stocks 
have had retuns in excess of those implied by their betas, 

Second, the calendar annual return differences between small and large companies are serially 
correlated. This suggests that past annual returns may be of some value in predicting future annual 
rerurns. Such serial correlation, or autocorrelation, is practically unknown in the market for large 
stocks and in most other equity markets but is evident in the size premia. 

Third, the firm size effect is seasonal. For example, small company stocks outperformed large 
company stocks in the month of January in a large majority of the years. Such predictability is sur- 
prising and suspicious in light of modern capital market theory. These three aspects of the firm size 
effect-long-term returns in excess of systematic risk., serial correlation, and seasonality-will be 
analyzed thoroughly in the following sections. 

-._..____ - ~ . _ _ _ _ . _ _ . ~ _ .  --- 
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Graph 7-1 
Size-Decile Portfolios of the NYSEIAMEWNASDAQ: Wealth Indices of Investments in Mid-, Low-, Micro- and 
Total Capitalization Stocks 
1925-2OO5 
Year-end 1925 = $1 .OO 

Year-end Source: Center for Research in Security Prices, University of Chicago. 



Long-Term Returns in Excess of Systematic Risk 
The capita1 asset pricing model (CAPM) does not fully account for the higher returns of small com- 
pany stocks. Table 7-5 shows the returns in excess of systematic risk over the past 80 years for each 
decile of the NYSEIAMEXMASDAQ. Recall that the CAPM. is expressed as follows: 

k, = r, -t (p, xERP) 

Table 7-5 uses the CAPM to estimate the return in excess of the riskless rate and compares this esti- 
mate to historical performance. According to the CAPM, the expected return on a security should 
consist of the riskless rate plus an additional return to compensate for the systematic risk of the secu- 
rity. The return in excess of the riskless rate is estimated in the context of the CAPM by multiplying 
the equity risk premium by p (beta). The equity risk premium is the return that compensates investors 
for taking on risk equal to the risk of the market as a whoIe (systematic risk).2 Beta measures the 
extent to which a security or portfolio is exposed to systematic risk.3 The beta of each decile indi- 
cates the degree to which the decile’s return moves with that of the overall market. 

A beta grearer than one indicates that the security or portfolio has greater systematic risk than 
the market; according to the CAPM equation, investors are compensated for taking on this additional 
risk. Yet, Table 7-5 illustrates that the smaller deciles have had returns that are not fully explained 
by their higher betas. This return in excess of that predicted by CAPM increases as one moves from 
the largest companies in decile 1 to the smallest in decile 10. The excess return is especially pro- 
nounced for micro-cap stocks (deciles 9-10). This size-related phenomenon has prompted a revision 
to the CAPM, which indudes a size premium. Chapter 4 presents this modified CAPM rheory and 
its application in more detail. 

This phenomenon can also be viewed graphically, as depicted in the Graph 7-2. The security 
market line is based on the pure CAPM without adjustment for the size premium. Based on the risk 
(or beta) of a security, the expected return lies on the security market line. However, the actual his- 
toric returns for the smaller deciles of the NYSE/AMEX/NASDAQ lie above the line, indicating that 
these deciles have had returns in excess of that which is appropriare for their systematic risk. 

2 The equity risk premium is estimated by the SO-year arithmetic mean return on large company stocks, 12.30 percent, less 
the 80-year arithmetic mean income-return component of 20-year government bonds as the historical riskless rate, in this 
case 5.22 percent. (It is appxopriate, however, to match the maturity, or duration, of the riskless asset with the investment 
horizon.) See Chapter 5 for more detail on equity risk premium estimation. 

30-day U.S. Treasury bill total returns versus the S&P 500 total returns in excess of the 30-day U.S. Treasury bill, 
January 1926-December 2005. See Chapter 6 for more detail on bcta estimation. 

3 Historical betas were calculated using a simple regression of the monthly portfolio (decile) total returns in excess of the 
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Table 7-5 
Long-Term Returns in Excess of CAPM Estimation for Decile Portfolios of the NYSE/AMEWNASDAQ 
1926-2005 

-.I- -___ "_- 

Realized Estimated Size Premium 
Arithmetic Return in Return in (Return in 

Excess of Excess of 
Beta* Return Riskless Rate** Riskless Rate? CAPM) Decile __ 

2 1 04 13.22% 8.00% 7.33% 0.67% 
3 110 13.84% 8.62% 7.77% 0.85% 
4 113 14.31% 9 09% 7.98% 1.10% 

1.49% 
6 '1.18 15.33% 10.1 1% 8.38% 1.73% 

Mean Excess of 
. _ _ _ _ - _ _ _ - ~ - ~  

1 -Largest 0.91 11 "29% 6.07% 6.45% -0 37% 

.- 1.16 14.91% 9.6956 8.20% l-_l.-- 5 

7 
8 
9 

1.23 15.62% 10.40% 8,73% 1.67% 
1.28 16.60% 11.38% 9.05% 2.33% 
1.34 17.48% 12.26% 9.50% 2.76% 

10-Smallest I .41 21.59% 16.37% 10.01% 6.36% 

Low-Cap, 6-8 1.22 15.66% 10 44% 8.63% 1.81% 

.----..------ 
Mid-Cap, 3.5 1.12 14.15% 8 94% 7.91 % 102% 

Micro-Cap, 9-1 0 1,36 18.77% 13.55% 9.61% 3.95 

*Betas are estimated from monthly portfolio total returns in excess of the 30-day US. Treasury bill total return versus the SBP 
500 total returns in excess of the 30-day U S .  Treasury bill, January 1926-December 2005. 

'"Historical riskless rate is measured by the 80-year arithmetic mean income return component of 20-year government bonds 
(5.22 percent). 

TCalculated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premium Is estimated by 
the arithmetic mean total return of the S&P 500 (12.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from 1926-2005. 

Graph 7-2 
Securfty Market Line versus Size-Decile Portfolios of the NYSUAMEWNASDAQ 
1926-2005 

25 

20 

5 

0 

0.0 0.2 0.4 0.6 0.8 1 .a 1.2 1.4 1.6 
Source: Center for Research in Security Prices, University of Chicago (decile data). Beta 

I___--..-- -- -..--- 
lbbotson Associates 137 



Chapter 7 - -- I-.-._- .-._-.--____-.-- 

Further Analysis of the 10th Decile 

The size premia presented thus far do a great deal to explain the return due solely to size in pubIicly 
traded companies. However, by splitting the 10th decile into two size groupings we can get a closer 
look at the smallest companies. This magnjfication of the smallest companies will demonstrate 
whether the company size to size premia relationship continues to hold rrue. 

As previously discussed, the method for determining the size groupings for size premia analysis 
was to ta le  the stocks traded on the NYSE and break them up into 10 deciles, after which stocks 
traded on the AMEX and NASDAQ were allocated into the same size groupings. This same method- 
ology was used to split the 10th deciie into two parts: 10a and lob, with 10b being the smaller of 
the two. This is equivalent to breaking the stocks down into 20 size groupings, with portfolios 19 
and 20 representing 10a and lob. 

Table 7-7 shows that the pattern continues; as companies get smaller their size premium increas- 
es. There is a noticeable increase in size premium from I0a to lob, which can also be demonstrated 
visually in Graph 7-3. This can be useful in valuing companies that are extremely small. Table 7-6 
presents the size, Composition, and breakpoints of deciles 10a and 10b. First, the recent number of 
Companies and totai decile market capitalization are presented. Then the fargest company and its 
market capitalization are presented. 

Breaking the smallest decile down lowers the significance of the resuIts compared to results far 
the 10th decile taken as a whole, however. The same holds true for comparing the SOth decile with 
the Micro-Cap aggregation of the 9th and 10th deciles. The more stocks included in a sample the 
more significance can be placed OR the results. White this is not as much of a factor with the recent 
years of data, these size premia are constructed with data back to 1926. By breaking the 10th decile 
down into smaller components we have cut the number of stocks included in each grouping. The 
change over time of the number of stocks included in the 10th decile for the NYSIYAh4EXiNASDAQ 
is presented in Table 7-8. With fewer stocks included in the analysis early on, there is a strong pos- 
sibility that just a few stocks can dominate the returns for those early years. 

While the number of companies included in the 10th decile for rhe early years of our analysis 
is low, it is not too low to still draw meaningful results even when broken down into subdivisions 
loa and lob. All things considered, size premia developed for deciles 10a and 10b are significant and 
can be used in cost of capital analysis. These size premia should greatly enhance the development of 
cost of capital analysis for very small companies. 

Table 7-6 
Size-Decils Portfaolios 1 Oa and 1 Ob of the NYSUAMEWNASDAQ, 
Largest Company and Its Market Capitalization 
September 30, 2005 
--.l-l._..l-l_l..~-- -- 

Recent Decile Market Capitalization 
Recent Number Market Capltaiization of Largest Company Company 

Decile of Companies (in thousands) (in thousands) Name 

1 Oa 483 $108,194,821 $264,981 4Kids Entertaint Inc. 
1Qb 1,279 $1 O2,157,012 $169,195 Quaker Chemical Corp. 

Note: These numbers may no1 aggregate to equal decile 10 figures. 
Source: Center for Research in Security Prices. University of Chicago. 

-l-..--..-.l__l__ll--.p ~- __. ------ 
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Firm Size and Return 

Table 7-7 
tong-Term Returns in Excess of CAPM Estimation for Deciie Portfolios of the 
NYSEIAMEWNASDAQ, with 10th Decile Split 
1926-2005 
-..__I-- 

Realized Estimated Size Premium 
Arithmetic Return in Return in (Return in 

Mean Excess of Excess of Excess of 
CAPM) 

-----___" 
Beta" Return Riskless Rate** Riskiess Rate? 

--_I 

1-Largest 0.91 11.29% 6.07% 6.45% -0 37% 

2 
3 
4 
5 
6 
7 
8 
9 
1Oa 

- 

1.04 
1.10 
1.13 
1 .I6 
1.18 

-. 

1.23 
1.28 
1.34 
1.43 

13.22% 
13.84% 
14.31 % 
14.91% 
15.33% 
15.62% 
16.60% 

- 

I 7.48% 
19.71 % 

8.00% 
8.62% 
9.09% 
9.69% 

10.11% 
10.40% 
1 1.38% 
12.26% 
I4,49% 

7.33% 0.67% 
7.77% 0.85% 
7.98% 1.10% 
8.20% 1.49% 
8.38% 1.73% 
8.73% 1 67% 
9.05% 2.33% 
9.50% 2.76% 

10.10% 4.39% 

-_.-l_--l"-- 

9.83% 1 Ob-Smallest 3-39 24.a7% 19.55% 

Low-Cap, 6-8 1.22 15.66% 10.44% 8.63% 1.81% 

'Betas are estimated from monthly portfolio total returns in excess of the 30-day US. Treasury bill total return versus the S&P 
500 total returns m excess of the 30-day IJ.S. Treasury bill, January 1926-December 2005 

-- 9.82% - 
MidGap, 3-5 1.12 14.15% 8.94% 7.91% 1 02% 

Micro-Cap, 9-10 1.36 18.77% 13,55% 9 61% 3.95% 

'"Historical riskless rate is measured by the 80-year arithmetic mean income return component of 20-year government bonds 
(5.22 percent). 

?Calculated in the context of the CAPM by multlpiylng the equity risk premium by beta. The equity risk premium is estimated by 
the arithmetic mean total return of the S&P 500 (1 2.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from 1926-2005. 

-- ._I_.-___-._-. 
Graph 7-3 
Security Market Line versus Size-Deciie Portfolios of the NYSEIAMEWNASDAQ, with 10th Decile Split 
1926-2005 
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Source: Center for Research in Security Prices, University of Chicago (decile data). Beta 
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Table '7-8 
Historical Number of Companies for NYSE/AMEWNASDAQ Decile 10 

Sept. Number of Companies 

1926 
I930 
1940 
1950 
1860 
1970 
1980 
1990 
2000 
2005 

52" 
72 
78 

too 
109 
865 
685 

1,814 
1,927 
1,746 

'The fewest number of companies was 49 in March, 1926 

Source: Center for Research in Security Prices, (Jniversity of Chicago. 

Alternative Methods of Calculating the Size Premia 
The size premia estimation method presented above makes several assumptions with respect to the 
market benchmark and the measurement of beta. The impact of these assumptions can best be exam- 
ined by looking at  some alternatives. In this section we will examine the impact on the size premia 
of using a different market benchmark for estimating the equity risk premia and beta. We will also 
examine the effect on the size premia study of using sim beta or an annual betaV4 

Changing the Market Benchmark 
In the original size premia study, the S&P 500 is used as the market benchmark in the calculation of 
the realized historical equity risk premium and of each size group's beta. The NYSE total value- 
weighted index is a common alternative marker benchmark used to calculate beta. Table 7-9 uses this 
market benchmark in the calculation of beta. In order to isolate the size effect, we require an equity 
risk premium based on a large company stock benchmark. The NYSE deciles 1-2 large company 
index offers a mutually exciusive set of portfolios for the analysis of the smaller company groups: 
mid-cap deciles 3-5, low-cap deciles 6-8, arid micro-cap deciles 9-10. The size premia analyses using 
these benchmarks are summarized in Table 7-9 and depicted graphically in Graph 7-4. 

For the entire period analyzed, 1926--2005, the betas obtained using the M S E  total value- 
weighted index are higher than those obtained using the S&P 500. Since smaller companies had 
higher betas using the NYSE benchmark, one would expect the size premia to shrink. Ilowever, as 
was illustrated in Chapter 5, the equity risk premium calculated using the NYSE deciles 1-2 bencli- 
mark results in a value of 6.33, as opposed to 7.08 when using the S&P 500. The effect of the 
higher betas and lower equity risk premium cancel each other out, and the resulting size premia in 
Table 7-9 are slightly higher than those resulting from the original study. 

4 Sum beta is the method of beta estimation described in Chapter 6 chat was developed to better account for rhe lagged 
reaction of small stocks to market movements. The sum beta methodology was devefoped for the same reason chat the 
size premia were developed; small company betas were too smzlI ro account for all of their excess returns. 

--.--.-.-- .--...-. 1___-1 .I 
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Firm Size and Return 

--- -- -.--_.---..--.. 
Table 7-9 
Long-Term Returns in Excess of CAPM Estimation for D e c k  Portfollos of the 
NYSE/AMEWNASDAQ, with NYSE Market Benchmarks 
1926-2005 
--.- ..--. ----.-- 

Realized Estimated Size Premium 
Arithmetic Return in Return in (Return in 

Mean Excess Of Excess of Excess of 
Decile Beta* Return Riskless Rats** Rkkless,.Rate.t CAPM) 
1 -Largest 0.94 I 1.29% 6.07% 5.98% 0.10% 
2 1.09 13.22% 8.00% 6.91% 1.09% 
3 .1.16 13.84% 8.62% 7.32% 1.30% 
4 1.20 14.3'1 % 9.09% '7.57% 1.52% 
5 1.23 14.91% 9.69% 7<77% 1.92% 

6 1.26 15.33% 10.11% 7.98% Z14% 
7 1.32 15.62% 10.40% 8.34% 2.06% 
8 1.37 16.60% 11,38% 8,68% 2,70% 
9 1,44 17.48% 12.26% 9.11% 3.15% 

---... ----.I- ___1_1-....1-- 

I 0-imaliest 1.52 2'1 59% 16.37% 9.63% 6.74% 

Mid-Cap! 3-5 1 .I 8 . .  . 
Low-Cap, 6-8 1.30 7 5.66% 10.44% 8.23% 2.21% 
MIcro-Cap,.S-lO 1.46 18.77% 13.55% 9.22% 4.33% 

-- --- --.l__-l_l_ 
14.15% 8.94% 7.47% 'I .46% 

*Betas are estimated from monthly portfolio total returns In excess of the 30-day U.S. Treasury bill total return versus the NYSE 
total capitalization-weighted index total returns in excess of the 30-day US. Treasury bill, January 1926-December 2005. 

**Historical riskless rate is measured by the 80-year arithmetic mean income return component of 20-year government bonds 
(5.22 percent). 

TCalculated in the context of the CAPM by multiplying the equlty risk premium by beta., The equity risk premium Is estimated by 
the arlthmetic mean total return of the NYSE deciles 1-2 (1 1.55 percent) minus the arithmetic mean income return component 
of 20-year government bonds (5.22 psment) from 1926-2005. 

---".-,..--.-.----- .- 
Graph 7-4 
Security Market Line versus Size-Decile Portfolios of the NYSElAMEWNASDAQ with NYSE Market Benchmarks 
1926-2005 
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Source: Center for Research in Secuiiiy Prices, University of Chicago (decile data). Beta 
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Chapter 7 

Measuring Beta with Sum 5eta 
The sum beta method attempts to provide a better measure of beta for small stocks by taking into 
account their lagged price reaction to movements in the market. [See Chapter 6.1 Table 7-10 shows 
that using this method of beta estimation results in larger betas for the smaller size deciles of the 
NYSE/AMEX/C\TASDAQ while those of the larger size deciles remain relatively stable. From these 
results, it appears that the sum beta method corrects for possibIe errors that are made when esti- 
mating small company betas without adjusting for the lagged price reaction of smaiI stocks. However, 
the sum beta, when appiied to the CAPM, still does riot account for all of the returns in excess of the 
riskless rate historically found for small stocks. Table 7-10 demonstrates that a size premium is still 
necessary to estimate the expecred returns using sum beta in conjunction with the CAPM, though the 
premium is smaller than that. needed when using the typical calculation of beta. 

Graph 7-5 compares the 10 deciies of the NYSEIAMEXMASDAQ to the security market line, 
There are two sets of decile portfolios-one set is plotted using the single variable regression method 
of calculating beta, as in Graph 7-2, and the second set uses the sum beta method. The portfolios 
plotted using sum beta more closely resemble the security market line. Again, this demonstrates that 
the sum beta method results in the desired effect: a higher estimate of returns for small companies. 
Yet the smaller portfolios still lie above the securicy market line, indicating that an additional p r e  
mium may be required. 
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---.-"..--- ------ -. __.- --I_- 

Table 7- 10 
Long-Term Returns in Excess of CAPM for Decile Portfolios of the NYSEIAMEWNASDAQ, with Sum Beta 
1926-2005 ---- __I_- 

Realized Estimated Size Premium 
Arithmetic Return in Return In (Return in 

Sum Mean Excess of Excess of Excess of 
Decile Beta* Return Risltiess Rate** Riskless Ratet. CAPM) 

2 1.06 13.22% 8.00% 7 50% 0.5 I %  
3 113 13.84% 8.02% 8.00% 0.62% 
4 1.20 14.31% 9.09% 8.49% 0.60% 

1.24 14.91% 9.69% 8.77% 0 92% 5 

6 1.30 15.33% 10.11% 9.24% 0 87% 
7 1.38 15.62% 10.40% 9.76% 0.64% 
8 1.48 16.60% 11.38% 10.50% 0.88% 
9 1.55 7 7.48% 12.26% 11 00% 1.26% 

4.26% 1O~Smallest 171 21 59% 16.37% 12.12% 

Mid-Cap, 3-5 1.17 14.15% 8.94% 8.28% 0.65% 

Micro-Cap, 9-?0 1 60 18.77% 13 55% 11 31% 2.24% 

-I- -111-1-~--.11-. 

1 -Largest 0,91 11.29% 6.07% 6 45% -0.38% 

_I_..-_ - -_I_-- - 

- _I__---.. 

Low Cap, 6-8 1.36 15.66% 10 44% 9.66% 0.78% 

'Betas are estimated from monthly portfolio total returns in excess of the 30-day U S .  Treasllry bill total return versus the S&P 
500 index total returns in excess of the 30-day US. Treasury bill, January 1926-December 2005. 

"Historical riskless rate is measured by the 80-year arlthmetic mean income return component of 20-year government bands 
(5.22 percent). 

tGalcu!ated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premium is estimated by 
the arithmetic mean total return of the SbP 500 (12.30 percent) minus the arithmetic mem income return component of 20-year 
government bands (5.22 percent) from 1926-2005, 

~ -~ . 

Graph 7-5 
Security Market Line versus Size-Decile Portfolios of the NYSEIAMEWNASDAQ, Sum Beta (with Lag) 
versus Unadjusted Beta (without Lag) 
1926-2005 

0.0 0.2 0.4 0.6 0.8 1 .o 1.2 1.4 1.6 '1 .a 
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Annual Data versus Monthly Data 

Another potential way to correct for the low beta estimates of small company stocks is to calculate 
the long-term beta with annual data instead of monthly data. Using annual data may eliminate the 
infrequent trading argument because of the long period of time covered. However, Table 7-11 and 
Graph 7-6 illustrate that the size premium is stili present when estimating beta with annual data. 

_-.--.-- ..".---.. -..- I__.-- ----- 
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Table 7-1 I 
tang-Term Returns in Excess of CAPM Estimation for Decile Portfolios of the 
NYSE/AMEWNASDAQ, with Annual Beta 
1926-2005 

-I--.. --.- " ~ " _  ----. 
Realized Estimated Size Premium 

Arithmetic Return in Return in (Return in 
Annual Mean Excess of Excess Of Excess of 

Decile Beta* Return Riskless Rate"' Riskless-Rate? GAPM) 

2 I .04 13.22% 8.00% 7.38% 0.62% 
3 I .oa 13.84% 8.62% 7.68% 0.94% 
4 1.17 14.31% 9.09% 8.27% 0.82% 
5 1.20 14.91% 9.69% 8.57% 1.19% 

6 l "20  15.33% 10.1'1% 8-51 % 1.60% 

8 1.37 16.60% 11.38% 9.67% 1.71 96 

IO-Smallest 7.65 21 59% 16.37% 11.69% 4.69% 

---- 
1 -Largest 0.94 11.29% 6.07% 6.65% -0.58% 

p_.__I___.---. .I_-- __ll_______l- 

7 1.30 15.62% 10.40% 9.21 % 1.19% 

9 1.46 17.48% 12.26% 10.31 % 1.95% 

.- ..- --- 
Mid-Cap, 3 - 5  1.13 14.15% 8.94% 8.01 % 0.93% 
Low-Cap! 643 1.27 15.66% 10.44% 8.98% 1.46% 
Micro-Cap, 9-1 0 I .51 18.77% 13.55% 1 Oi2% 2.83% 

*Betas are estlrnated from annual portfolio total returns in excess of the 30-day US. Treasury bill total return versus the S&P 500 

**kfistorlcal riskiess rate is measured by the 80-year arithmetic mean Income return component of 20-year government bonds 

$Calculated in the context of the CAPM by multiplying the equity risk premium by beta. The equity risk premium is estimated by 

index total returns In excess of the 30-day US. Treasury bill, January 1926-December 2005. 

(5.22 percent). 

the arithmetic mean total return of the S&P 500 (12.30 percent) minus the arithmetic mean income return component of 20-year 
government bonds (5.22 percent) from 1926-2005. 

Graph 7-15 
Security Market Line versus Size-Decile Portfolios of the NYSWAMDVNASDAQ Annual Beta versus Monthly Beta 
1926-2005 

0.0 0.2 0.4 0.6 0.8 1 .a 1.2 '1.4 1.6 1.8 
Source: Center for Research in Security Prices, University of Chicago (docile data). Beta 
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Serial Correlation In Smell Company Stock Returns 

In five of the last ten years, large-capitalization stocks have outperformed small-capitalization stocks. 
This recent role reversal has led some to speculate that there is no size premium, but statistical evi- 
dence suggests that periods of underperformance should be expected. 

History tells us that small companies are riskier than large companies. Table 7-4 shows the 
standard deviation (a measure of risk) for each decite of the NYSE/AMEX/NASDAQ. As one moves 
from larger to smaller deciles, the standard deviation of return grows. Investors are compensated for 
taking on this additional risk by the higher returns provided by small companies. It is important 
to note, however, that the risklreturn profile is over the long term. If small companies did not pro- 
vide higher long-term returns, investors would be more inclined to invest in the less risky scocks of 
large companies. 

The increased risk faced by investors in small stocks is quire real. The long-term expected return 
for any asset class is quite different than short-term expected returns, and investors in srnall-capital- 
ization stocks should expect losses and periods of underperformance. Graph 7-7 shows five-year 
rolling period returns of four size groups: large-cap (deciles 1-2), mid-cap (deciles 3-5), low-cap 
(deciles 6-S), and micro-cap (deciles 9--10). There have been a number of five-year periods in which 
the Iarge-cap group outperformed some or all of the small-cap groups. 



Rrm Size and Return 

. - - - . ~ ~ . - - ~ -  .... -_-_._ -.-- __.-...-_---__- --- 
Graph 7-7 
five-Year Roiling Period Returns for the Size-Decile Portfolios of the NYSE/AMEWNASDAQ 
1926-2005 
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Source: Center for Research in Security Prbes, Clniversity of Chicago. 

1930 

5-Year Period Rolllng 

Serial correlation, or first-order autocorrelation, measures the degree to which the return of a given 
series is related from period to period. Serial correlation, like cross-correlation, ranges from positive one 
to negative one. A positive serial correlation can be an indicator of a trend in a return series. A serial 
correlation of positive one indicates that returns from one period have a perfectly positive relationship 
to the returns of the next period; returns are therefore perfectly predictable from one period to the next. 
A negative serial correlation can be an indicator of a cycle in a return series. A serial correlation of 
negative one indicates that returns from one period have a perfectly negative relationship to the next 
period. A serial correlation near zero indicates that returns are random or unpredictable. 

If stock rerurns have a positive or a negative serial correlation, one can gain some information 
about future performance based on prior period returns. The serial correlation of returns on large- 
capitalization stocks is near zero. [See Table 7-4.J For the smallest deciles of stocks, the serial 
correlation is near or above 0.1. This observation bears further examination. 

Jbbofison Associates 1 47 



Chapter 7 

To remove the randomizing effect of the inarlcet as a whale, the returns for decile I are geo- 
metrically subtracted from the returns for each decile 2 through 10. The resuit illustrates that these 
series in excess of decile 1 exhibit greater serial correlation than the individual decile series thern- 
selves. Table 7-12 presents the serial correlations of the excess returns for deciles 2 through 10. These 
serial correlations suggest some predictability of smaller company excess returns; however, caution is 
necessary. The serial correlation of small company excess returns for non-calendar years (February 
through January, erc.) do not always confirm the results shown here for calendar years (January 
through December). Therefore, predicting small company excess returns may not be easy. 

Table 7-1 2 
Size-Deciie Portfolios of the NYSWAMEWNASDAQ, 
Serial Correlation of Annual Returns 
in Excess of Decile 1 Returns 
192G2005 

Decile 
2 
3 
4 
5 
6 
7 
8 
0 
10 

Serial Correlation of 
Annual Returns in Excess 

of Decile 1 Returns 
0.27 
0.31 
0.24 
0.27 
0.35 
0.28 
0 34 
0.32 
0.40 

Source: Center for Research in Security Prices, University of Chicago. 

The size premia developed in this chapter also remove the randomizing effect of the market as a 
whole and appear to be serially correlated. Graph 7-8 shows the size premia far rolling five-year peri- 
ods for each of the three size groups: mid-cap, low-cap, and micro-cap. (A five-year period is neces- 
sary to calculate the beta for each portfolio, which is then used to calculate the size premia.) There 
are periods in which the size premia are positive and periods in which they axe negative. However, 
none of these periods appears to continue for an extended time. Basing a long-term estimate of the 
size premia on the mosr recent periods would therefore be inappropriate. 

._I_.-_ ...I. ____I_ -- ...______l_._..__ll.- .-----__I""-- 
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Graph 7-8 

I 926-2005 
Five-Year Rolling Period Size Premia for Decile Portfolios of the NYSE/AMEWNASDAQ 

40 _.. 
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5-Year Period Rolling Source: Center for Research in Security Prices, University of Chicago (decits data). 

The logic behind using a long history to estimate the size premia is similar to  the argurnenr for using 
a long history in estimating the equity risk premium (see Chapter 5) .  Longer historical periods pro- 
vide more stable estimates of the size premia because unique events are not weighted heavily, and the 
probability of such events occurring is better represented by an average that covers a long period of 
time. Graph 7-9 demonstrates the calculation of the size premia using different starting dates. It 
shows the realized size premia for a series of time periods through 200.5. In other words, the first 
value on the graph represents the average realized size premium over the period 1926-2005. The next 
value on the graph represents the average realized size premium over the period 1927-2005, and so 
on, with the last value representing rhe average over rhe most recent five years, 2000-2005. 
Concentrating on the left side of Graph 7-9, one notices that the realized size premia, when meas- 
ured over long periods of time, are relatively stable. The increased volatility of the size premia in 
more recent periods is due to their cyclical nature. 

I_..- ._,.___ _I_ ------ -I__-_.---. 
_I-_x- 
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Graph 7-9 
Size Premia for Decile Portfolios of the NYSE/AMEWNASDAQ Calculated with Different Starting Dates 
1926-2005 

1986 1996 2001 1926 7 936 1946 1956 1966 1976 

Startlng Date* 'Through Year-End 2005 
Source: Centor for Research in S e d t y  Prices, University of CMcago (decile data). 

Seasonality 

Unlike the returns on large company stocks, the returns on sinall company stocks appear to be 
seasanal. 'The January effect denotes the empirical regularity with which rates of return for small 
stocks have historically been higher in January than in the other months of the year. Small company 
stocks often outperform larger stacks by amounts in January far greater than in any other month. 

Table 7-13 shows the returns of capiralization deciles 2 through 10 in excess of the return on 
decile 1; the excess returns are segregated into months. For each decile and far each month, the 
exhibit shows both the average excess return and the number of times the excess return was positive. 
These ma statistics measure the seasonality of the excess return in different ways-the average excess 
return illustrates the size of the seasonality effect, while the number of positive excess returns shows 
its reliability. 

--1-- --- .I -.--- 
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Table 7-13 
Returns in Excess of First Decile, Size-Decile Portfolios of the NYSE/AMEWNASDAQ 
1926-2005 

.p--..-- ---.-- 
Total 

Decile Jan Feb Mar Apr May Jun JuI Aug Sep Qct Nov Dec (Jan-Dec) -- -...--. -- ..-.---- 
2 0.81% 0.52% -0.03% -0.33% 0.09% -0.08% -o.059/0 0.25% 0.10% -0.25% ail% 0.36% 1.56% 

59 50 37 29 47 39 37 42 45 36 44 44 
-. 

3 1.15% 0.32% 0x1196 -0.12% -0.17% -0.11% 0.00% 0.38% -0.02% -0.38% 0.57% 0.32% 2.01% 

59 51 41 30 35 36 40 47 43 34 46 46 
_.,--_-l_l..- _I 

4 1.30% 0.59% -0.07% -0.30% 0.08% -0.06% -0.02% 0.32% 0.12% -0.76% 0.41% 0.48% 2.19% 

56 52 38 34 39 39 37 48 40 28 46 46 
5 2.19% 0.57% -0.13%. -0.28% -0.18% 00% -0.04% 0.35% 0.16% ,-0.80% 0.38% 0.31% 2.67% 
...I-___c .-----.I___ 

46 42 _--.- 58 48 37 35 36 37 39 ai 40 31 _.. ---.---_c___- 
6 2.56% 0.56% -6.20% -0.18% 0.27% -0.13% -.0,08% 0.54% 0.2’1% -1.24% 0.30% 0.22% 3.01% 

42 42 ..-- 60 51 40 33 38 37 41 45 44 31 
I__-_------ --.. 
7 3.1696 0.64% -0.20% -0.19% 0.14% -0.27% -0.05% 0.23% 0.29% -1.04% 0.22% 0.02% 3.02% 

61 52 41 36 34 33 35 40 44 29 42 38 ___ 
8 432% 0.73% -0 44% -046% 0.45% -0.40% 0.11% 0.07% 0.10% -1.04% 0.31% 4.30% 3.77% 

60 47 36 33 32 36 37 37 41 32 37 35 
--___I- ----- 

9 5”79% 0.96% -0.25% -0.31% 0.28% -0.35% 0.04% 0.13% -0,03% -1.26% 0.19% -1.05% 4.401 

63 44 40 32 33 33 36 40 38 30 34 33 --. ------ ”_._. 

IO 9.13% 1.01% 4.80% 0.03% 0.51% -0.64% 0.56% -0.10% 0.68% -1.41% -0.34% -1.69% 7.80% 

72 41 34 36 35 32 37 30 42 28 30 28 
First row: average excess return In percent. 
Second row: number of times excess return was positive (in 80 years). 
Source: Center for Research in Sectirity Prices, University of Chicago. 

Virtually all of the small stock effect occurs in January, as the excess outcomes far small company 
stocks are mostly negative in the other months of the year, Excess returns iu January reIate to size in 
a precisely rank-ordered fashion, and the January effect seems to pervade all size groups. Yet, simply 
demonstrating rhat the size premium is largely produced by the January effect does nathing to refute 
the existence of such a premium. 



Possible Explanations for the January Effect 
There is no generally accepted explanation of the January effect. One potential explanation is that ir 
results from year-end window dressing by portfotio managers. Window dressing is the process of 
dumping money-losing stocks just before year-end so that such stocks are not included in the port- 
folio managers’ annual reports. 

Another explanation of the January effect is thar it results from tax-loss selling at  year-end, 
whereby money-losing stocks are sold at the end of the year for tax purposes. They axe then repur- 
chased in the market in January, Investors who have earned a capital loss on a security may be 
motivated to sell their shares shortly before the end of December in order to realize rhe capital loss 
for income tax purposes. This creates a preponderance of sellers in need of willing buyers at year- 
end. Amid such selling pressure, transactions will generally occur at  the bid price, or the price a buyer 
is willing to pay for a particular stock, which is generally lower than the ask price. Therefore, a pre- 
ponderance of sell orders will register more transactians at lower bid prices, which may create some 
temporary downward pressure on the prices of these stocks. They will only appear to recover in 
January, when trading returns to a more balanced mix of buy and sell orders, though there may be 
some actual recovery of prices as money generated by tax-loss selling returns to rhe market, driving 
up demand. 

How does this cause “small” stocks to have higher apparent returns? Stocks thar are “losers” 
will tend to have depressed stock prices. Also, stocks whose prices are quoted a t  &e “bid” price will 
tend to have lower apparent market values than stocks quoted at the “ask” price. These two effects 
may lead to  a bias when we use the market value of equity as our measure of “size.” If Iosing stocks 
have both depressed prices and a tendency to sei1 at the “bid” ar year-end, then rhey will likely be 
pushed down in the rankings according to market value. At the same time, winners will be pushed 
up. Thus, portfolios composed of “small” market value companies will tend to have more “losers” 
whose returns in January are disrorted by tax-loss selling. 

This argument vanishes if one uses a non-value criterion (such as net sales, tata1 assets, or num- 
ber of employees) to measure “size.” As long as the “size” measure is not based on market value, 
there will be no tendency for firms with depressed stock prices to be ranked lower than other firms 
or for “small” stock portfolios to include a preponderance of “bid” prices a t  year-end. One study 
thar corroborates the effect of different size measures is the Pricewaterhousecoopers study.s The 
PricewaterhouseCoopers study focused on different measures of size and calculated size premia using 
these different measures. The measures of size considered by the study are market value of equity, 
book value of equity, five-year average net income, market value of invested capital, total assets, five- 
year average EBITDA, sales, and number of employees. This study is updated annually and now sold 
as the Duff & Phelps, I,.LC, Risk Premium Report.6 

5 Grabowski, Roger, and David W. King. “New Evidence on Size Effects and Rates of Return,” Business Vubatiorz Review, 

6 For more information OR the “Duff & Phelps, L.L.C. Risk Premium Report” see Ibbotson’s Cost of Capital Center a t  
September 1996, p. 103. 

http://www.ibborson.coyp. 

^-~--“-_._.-.----_________I-- 

152 SBBI Valuation Edition 2006 Yearbook 

http://www.ibborson.coyp


Firm Size and Return 
.- - _L... 

..- -- -I_ _.__..____.__” _____...--.. 
The Size Phenomena Across industries 

One question regularly raised concerning the size premium is whether it is relevant for specific indus- 
tries. Ln the past there has been no concrete evidence to counter the contention that a size effect exists 
for the economy as a whole but may not be relevant to a specific industry. The problem of support- 
ing a size premia for a specific industry has been made difficult by a lack of data for companies in 
individual industries. 

We have attempted to answer this question by performing an industry-specific size effect study. 
The study uses the Center for Research in Security Prices (CRSP) database and the following 
methodology: 

1. 

2. 

3. 

Industries are defined at the two-digit SIC (Standard Industrial Classification) code level. 
Companies are sorted into industries using the CRSP SIC code classification system. In 
order to he included in the study, an industry must have a minimum of ten companies for 
all periods, Any industry containing less than 30 years of data was not included in 
the study. 
On a calendar year-end basis, companies are ranked by market capitalization within each 
industry from largest to smallest. Each industry is split into a “large” and a “smaII” port- 
folio with an equal number of companies. 
A capitalization-weighred return series is calculated for each “large” and “small” portfolio. 
The excess return for each industry is represented by the “smail” portfoiio arithmetic return 
iess the “large” portfoIio arithmetic return. 

The results of the study can be found in Table 7-24. Note that a large majority of industries exhibit 
returns where small company stocks outperform large company stocks over extended periods. 

The excess returns presented in this table should not be construed as size premia. Due to 
limited data, we have defined size in rather general terms. In addition, the population of companies 
in most industries is very small. Table 7-14 only provides evidence that smaller companies have 
generally outperformed larger companies across industries. The size premium study presented 
earlier in this chapter provides more reliable statistics as they relate to the size premium. In addition, 
measures of industry risk for use in the buildup model are presented in Table 3 . 5 .  



Size Effect within Industries 
Summary Statistics and Excess Returns 

(Through Year-end 2005) 
_____-_--.-__I __--_____I_...-1. 

Large Company Group 
*-.------- 

Geometric Arithmetic Standard sic 
Code Pescription Years Mean Mean Deviation 

80 7.87% 11.47% 29.09% 10 Metal Mining 
43 11.41% 14.34% 26.13% 13 Oil and Gas Extraction 

15 Building Construdion-Cieneral Contractors & Op. Builders 34 12.93% 19.66% 39.85% 
35 '7.28% 10.93% 30.54% 16 Hvy. Construction Other than Bldg, Construction-Contractors 
80 10.88% 12.52% 18.98%- 20 Food and Kindred Spirits 

Textile Mill Products 80 7.00% I 1.87% 32.64% 22 
46 8.01% '12.64% 32.81% 23 Apparel & other Finlshed Products Made from Fabrics & Similar 
43 9.62% 12.26% 25.37% 24 Lumber and Wood Products, Except Furniture 

Furniture and Fixtures 36 10.11% 12.46% 22.37% 25 
76 10.29% 13.68% -28.09% 26 Paper & Allied Products 
47 10.71% 12.81% 21.05% Printing, Publishing and Allied Products 
80 11.78% '13.91% 22.45% 28 Chemicals and Allied Products 

Petroleum Refining & Related lndust~es 80 11.40% 13,50% 2'1.34% 29 
Rubber & Miscelianeous Plastics Products 59 10,83% 13.54% 25.34% 30 

43 12.74% 17.08% 33.02% 31 Leather & Leather Products 
77 6.66% 12.46% 31.30% 32 

8.08% 12.01% 30.39% 
Fabricated Metal Products, Except Machinery & Trans. Equip. 80 9.56% 12.08% 23.10% 34 
industrial & Commercial Machinery & Computer Equipment 80 10.68% 14.09% 27.66% 35 

9.66% 13.58% 28.54% 36 Eledrical Equipment & Components, Except Computer 80 

37 
Measuring, Analyzing & Controlling Instruments 69 12.04% 14.74% 21.96% 38 

44 7.88% '1 1.74% 28.57% 39 Miscellaneous Manufacturing Industries 
40 Railroad Transportation 80 9.65% 12.67% 24.86% 

42 
Transport by Air 60 7.26% 11.67% 32.37% 45 

43 8.89% ll,.?O% 22.08% 48 Cornmunicatlons 
80 8.78% 10.89% 21.48% 49 Electric, Gas & Sanilary Services 

Wholesale Trade-Durable Goods 60 10.12% 12.34% 22.64% 50 
38 9.94%. ,12.89% 24.91% 
80 9.88% 13.09% 26.56% 53 General Merchandise Stores 

Food Stores 49 11.29% 13.79% 23.37% 54 

-- --- 

.-- 
?7 

- 
Stone, Clay, Glass & por?crete Ppducts 

33 Primary Metel Industries 80 

~ _ _ ~ I _ + - - - - . . -  
Transportation Equipment 80 1 0 ~ 2 %  i5.07"/0 32.oa% 

42 9.78% 13.24% 28.28% Motor Freight Transportation & Warehouslng 
I 

51 Wholesale Trade-Nondurable Goods -- --" 

56 Apparel & Accessory Stores 
57 Home Furniture, Furnishings, and Equipment Stores 

59 14.08% 18.18% 32.15% 
33 12.37% 23.69% 60.37% 
37 10.85% 15.36% 33.13% 
43 12.66% 15.93% 26.94% 

58 Eating and Drinking Places _-.._I_- 
59 Miscellaneous Retail 

Depository Institutions 37 1164% 13.78% 21.37% GO 
61 Nondepository Credit institutions 56 12.83% 15.66% 26.45% 

Security and Commod. Brokers, Dealers, Exchanges 33 17,78% 24.55% 43.10% 62 
37 10,63% 12.51% -20.39% 63 insurance Carriers 

Insurance Agents, Brokers, and Service 33 14.79% 16.25% 18.21% 64 
7.34% 11.82% 30.63% 

flolding & Other investment Mlicos 76 10.00% 13.17% 25.21% 67 
70 Hotels, Rooming Houses, Camps, & Other Lodglng 36 10.03% 15.69% 35.13% 

8.73% 1 3 . 4 0 ° L  30.78% 72 Personal Services 
Business Setvices 43 10.20% 15.01% 32.56% 73 
Motion Pictures 55 72.11% 16.67% 33.13% 78 
Amusement and Recreation Services 33 12.44% 16.16% 27.50% 79 
Health Services 34 13.17% 18.92% 35.76% 80 

Source: Center for Rsseerch in Security Prices, Universily oi Chicago. 
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Table 7-1 4 (continued) 

Site Effect within Industries 
Summary Statistics and Excess Returns 

(Through Year-end 2005) 
_____I_ ----e I_- --.- 

Small Company Group -- 
SIC Geometric Arithmetic Standard Excess 
Code Description Mean Mean Deviation Return 
10 Metal Mining 8.31% 16.30% 46.05% 4 83% 
13 011 and Gas Extraction 12.81% 21.07% 4660% 6.73% 
15 Building Construction-General Contractors & Op, Builders 664% 15.87% 43.37% -379% 
I6 Hvy Construction Other than Bldg Construction- Contractors 18.58% 23,57% 37,33% 12 65% 
20 
22 Textile Mill Products 977% 15.35% 34.60% 349% 
23 Apparel & other Finished Products Made from Fabrics & Similar 5.72% 11 52% 37.95% -1 12% 
24 Lumber and Wood PrOdtJCtS, Except Furniture 11 02% 21 19% 5351% 8.93% 
25 Furniture and Fixtures 9.12% 1329% 29.62% 0.83% 

14.21% 19.79% 42.06% 6.12% 
27 Printing, Publishing and Allied Products 16.30% 19.15% 24.91% 634% 
28 Chemicals and Allled Products 13 38% 18.87% 39.59% 4.95% 
29 Petroleum Refining & Related Industries 13.21% 17.68% 31.92% 4.18% 

Rubber & Miscell6neous Plastics Products 12.60% 17.05% 32.93% 3.52% 30 
31 Leather & Leather Products 
32 Stone, Clay, Glass & Concrete Products 9 71% 14.54% 33.16% 2.08% 

34 Fabricated Metal Products, E3cept Machinery & Trans. Equip. 1 I .7?% 17.41 % 37.42% 5 33% 
12.20% “E% 35.60% 3.50% 35 

36 Electrical Equipment & Components, Except Computer 12.01% 20 02% 45.90% 6.44% 
37 X ansportation Equipment 12.04% 18.32% 38.31?6 3.25% 
38 Measunng, Analyzing & Controlllng Instruments 13.25% 18.19% 35.01% 4.05% 
39 Miscellaneous Manufacturing Industries 8.07% 12.55% 31.90% 0 82% 
40 Railroad Transportation 8.46% 14 82% 36.36% 2.15% 
42 Motor Freight Transportation & Warehousing 7.21% 13.19% 38.93% -0.04% 
45 Transport by Air 8,7f% 17,13% 4827% 546% 
48 Communications 17.30% 25.50% 46.1 8% 14.30% 
49 Electric, Gas & Sanitary Services 1034% 13.96% 2963% 3.08% 
50 Wholesale Trade-Durable Goods 11.01% 16.26% 36.38% 3.92% 
51 Wholesale Trade-Nondurable Goods 8.64% 12,33% 28.69% -0.56% 
53 General Merchandise Stores 9.37% 16.84% 43.14% 3.75% 
64 Food Stores 10.00% 13.82% 29.54% 0.03% 
56 Apparel 8 Accessory Stores 11.87% 18,02% 38.93% 5.16% 

15.82% -25.33% 51.19% 2 64% 
Eating and Drinking Places 2 03% 7.97% 36.84% -739% 58 

59 Miscellaneous Reiail 12.1 1% 1766% 36.52% 1.74% 
60 Depository lnsti 15.33% 17.99% 25 10% 421% 
61 Nondeposltory stitutions 13.52% 17.44% 29.94% 1.78% 

14.58% 21.59% 42.10% -2.96% 
63 Insurance Garners- 13,39% 16.25% 24.02% 3.74% 
64 Insurance Agents: Brokers, and Service 11.82% 19.26% 4380% 3.01% 
65 Real Estate 6.72% 11.66% 34.85% -0.16% 
67 Holding &Other Investment Offices 11.19% 15,46% 31.25% 2.28% 

6.42% 12.53% 37.23% -3.16% 
72 Personal Services 18.06% 32.80% 9.09% 
73 Business Services 13 95% 23.68% 59.91% 8.67% 
78 Motion Pjctures 6.18% 1405% 45.60% -2.62% 
79 Amusement and Recreation Services 11.18% 15.10% 31 68% -1.07% 
80 Health Services 1559% 22.05% 40 75% 3.13% 

12.36% 15.95% 30.16% ---_ Food and Kindred Spirits -- - 

26 Paper & Allied Products -- -- 

11.75% 16.79% 34.22% - __---- -- 
33 Primary Metal Industries 13.01% 18.76% 38~8% 6.75% 

Industrial & C o m e  Machinery & Computer Equipment -___ - -- 

-__I_ 

- 67 ings, and Equipment Stores I_ 

-I__ 62 Security and Commod. Brokers, Dealers, Exchanges - 

70 Hotels, Rooming Houses, Camps, & Other Lodging -- 

Source; Center for Research in Security Prices, University of Chicago -- ~- - --̂. - - __-_ -l_l_l .._--__--.-- 
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Other Criticisms of the Size Premium 

Bid/Ask Spread 
All stocks have a bidlask spread that represents the differential between the highest price a prospec- 
tive buyer is prepared to  pay (bid) and the lowest price a seller is willing to accept (ask). Market 
makers in a particular security make their money off of this spread. The spread i s  a form of txansac- 
tion cost and is a function of the liquidity of a particular security; the greater the liquidity, the lower 
the bid/aslc spread. In general, larger companies have more trading activity and therefore have greater 
liquidity and a lower bid/ask spread. 

Some argue that the existence of such a spread adds a bias to all stock returns but particularly 
so to portfolios comprised of less liquid (generally smaller) companies that have higher bid/ask 
spreads. The bias arises because the movement from a bid price to an aslc price creates a measured rate 
of return that is higher in absolute value than a movement from one ask price to another ask price. 
Since trades occur randomly at either the bid or the aslc price, some bias may slip into the measured 
returns. This bias can be especially pronounced if one is measuring rates of return on a daily basis. 
Most studies (e.g., Xbbotson Associates and PricewaterhouseCoopers) calculate returns at the portfolio 
level on a monthly basis and then compound the portfolio reams for each of the 12 months of the year 
to obtain an annual rare of retum. 

The “bidlask bias” is a valid concern that deserves some consideration. Most studies of the 
small stock effect use the Center for Research in Security Prices (CRSP) database to  measure rates of 
return. CRSP generally uses the closing price, which will be either a “bid” or an ‘caslr,’y to measure 
the rates of rearm. If there are no trades on a given day, CRSP will use the average of the “bid” and 
“ask” prices. Note that the most ilfiquid stocks (those with the highest bidlask spreads) will be the 
least likely to trade on a given day. For these stocks, CRSP uses the bid/ask average, which auto- 
maticarly rectifies the “bias” to some extent. 

The “bid/ask bias” has only a trivial impact on the observed sizelreturn relationship. Average 
bid/ask spreads are less than four percent of the underlying stock price for at1 but the very smallest 
portfdios of stocl~s.~ Spreads of under 4 percent could give rise to biases in measured returns that are 
at most 50 basis points (assuming that annual returns are being compounded from monthly portfo- 
lio results, as in the Ibbotson and PricewaterhouseCoopers studies), yet the size/return relationship is 
manifest even for mid-sized public companies. 

Geometric versus Arithmetic Averages 

It has been suggested that using geometric averages to formulate discount rates will correct for the 
alleged “bid/ask bias.” This argument is completely spurious. The difference between the geometric 
and arithmetic averages has nothing whatsoever to do with the bid/ask bounce. Both measures are 
built up from the same underlying monthly return measurements. Geometric averages are always less 
than arithmetic averages as a matter of mathematical Iaw, not as a result of the bid/ask spread. 
Though using geometric averages produces a lower discount rare, the lower rate cannot be attributed 
to a correction of the bid/asic spread. 

7 Amjhud, Yakov, 2nd Haim Mendelson. “Asset Pricing 2nd the Bid-Ask Spread,” J o r ~ ~ w d  ofFinuncu1 Ecozomic~, 
v0i. 17, 1986, pp. 223-249. 
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lnfrequent Trading and Small Stock Betas 

It has been argued that betas for smaller, less frequently traded stocks are mismeasured; in 
particular, they tend to be too low. If small stock betas were sufficiently high to measure their true 
systematic risk, then the small stock premium might disappear. This possibility has been offered as 
an argument against the use of a small stock premium in calculating discount rates, 

With a little bit of thought, one should come to a very different conclusion. If small stocks 
have high returns because they have high betas, and if methods of measuring betas for smaller com- 
panies produce betas thar are too low, then in the conrexc of the CAPM some sort of adjustment is 
necessary in order to produce a discount rate of the right magnitude. A small stock premium is one 
such adjustment. 

The Ibbotson Associates size premia study presented earlier in this chapter demonstrates this 
concept. Beta is calculated for each decile for the entire history back to 1926. These betas are then 
plugged into the capitai asset pricing model to produce decile costs of equity under CAPM, which are 
then compared to the actual returns that the deciles achieved over this period of history. For all but 
the largest decile, CAPM underestimates the cost of equity. The amount of this underestimation is 
termed the size premium. 

As was noted earlier in this chapter, it is possible to estimate beta with a different regression 
equation to take into account the infrequent trading of small-capitalization stocks. One can accom- 
plish this either by using the sum beta technique or by measuring beta with annual data. As seen in 
Tables 7-50 and 7-11, these techniques increase the cost of equity as predicted by CAl’M, but fail to 
completely eradicate the size premium. 

Transaction Costs 

It has been argued that, because of high bidfask spreads and other vansaction costs, an investor in 
publicly traded small stocks is not able to realize returns as high as those we observe in the histori- 
cal record. According to one theory, small stocks earn high returns in order to compensate investors 
for high transaction costs. However, in valuing a business, one typically applies to cash flows a dis- 
count rate that does not reflect the buyer’s or the seller’s transaction costs. It would be inconsistent 
to afso use a &count rate that reflects a rate of return on a “net of transaction cost” basis. 

Delisted Return Bias 
Tyler Shumway published some evidence that the CRSP database omits delisting returns for a large 
number of companies.* This creates a potential bias because stocks generally experience negative 
returns upon delisting. Since delisting is concentrated in firms with small market values, this has been 
offered as a partial explanation of the observed size effect. 

Shumway’s data reveaIed that the possible bias is trivial for all but the very smallest companies, 
yet the historical size effect is still evident in mid-cap companies. Therefore, this bias would explain 
little of the observed historical relationship, 

PricewaterhouseCoopers revised its methodology to take into account the Shumway evidence. 
Shumway reported that the average delisring rate of return for companies for which he could find 

8 Shumway, Tyler. “The Delisting Bias in CRSP Data,” JoumdofFiflazce, VoI. 52, 1997, pp, 327-340. 
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data was approximately minus 30 percent. The PricewaterhouseCoopers calculations thus assumed 
a rate of return upon delisting of minus 30 percent for any company for which CRSP lacks deIisting 
return data, This adjustment did not greatly affect the results of the 2.5 size portfolios in the 
P ~ ~ c e ~ ~ ~ e r , o t t s ~ C o ~ e ~ s  Risk Premia Stud’ Even far the very smallest (25th) portfoIio, the adjust- 
ment lowered the observed average return by only 22 basis points (less than one percent). For the rest 
of the portfolios, the adjustment was even smaller or nan-existent. The 2005 update to the original 
PricewaterhouseCoopers Study is published as the DztfJ& €%e&, LLC Risk Pre7~zi~m Report. This 
report is available on www.Ibbotson.com. 

CRSP questions, in its CRSP DdstiBg Re&m5 Stxdy, “whether or not using one replace- 
ment value for all missing delisting refurns associated with poor performance delists is the most 
appropriate solution.” CRSP furrher implies that using one single replacement value may create more 
bias in the data than would otherwise have existed because of the ”significant variarion in the aver- 
age delisting returns for individual delist codes ...” The acodes” represent groupings of firms that 
were delisted from an exchange for the same reasan. 

In the table below borrowed from the study, geometric annual returns of the 10 deciles are 
calculated over the 1926-2000 period in three ways: (I) Without Replacements .- calculated with- 
out any substitution of the missing returns, as outlined on page 129 of this chapter, (2) Treating par- 
tial-month returns as delisting returns; partial-month returns are calculated by using the last daily 
trade price or bid-ask spread for the month in which the security delisted, if no post-delist value can 
be found, and ( 3 )  Using one of the three single-replacement values, based on the assumption “that 
all issues with missing delisting returns lost an additional 30, 55, or 100 percent of their pre-delist 
value after leaving the exchange.” 

i-dle 7-15 
Size-Decile Portfolios of the NYSEIRMEWNASDAQ, Geometric Annual Returns 
With or Without Single-replacement Values 
1926-2000 

I- -I___--p- 

~ --_..-- - __-- 
Without 

Replacements -55% -700% 
1 -Largest 10.31 % 10.31% 10.31% 10.31% 1031% 

- Partial -30% -- __-_I_____” -.-_ 

2 

3 

4 

5 

6 

7 

8 

9 
10 - Smallest 

11,28 

1 1.58 

11.53 

11 “81 

11.82 

1 ”I .57 

11.65 

11.75 

13.11 

11.27 

‘1 1.58 

11.53 

11.81 

11.84 

11 3 7  

11 $6 

1 1.75 

13.1 1 

’I 1.27 

11.58 

I1  “63 

11.81 

11.83 

11.57 

11.65 

11.74 

13.05 

11.27 

11.58 

11.63 

1 1.81 

11.83 

11.56 

11 -64 
11.74 

13.OO 

11.27 

1 1.57 

1’1.53 

11,81 

‘1 1.82 

11 “55 

11.63 

11.72 

12.92 

The highest difference between the returns calculated using a single-replacement value and no 
replacement value is 29 basis paints in the case of the smallest decile portfolio (Decile 10: 
13.1 1%-12.92%); hence, single-replacement values have little impact on the overall decile 
portfolios. Consequently, the potential upward bias in the size premia-constructed by 
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applying Ibbotson Associates’ methodology to CRSP’s NYSE/AMEX/NASDAQ Size-Decile 
Portfolios-is not evident, since the bias of the missing delisting returns (discussed by 
Shurnway) does not manifest when decile portfolio returns are calculated with and without 
single-replacement value. For more information on delisting returns, visit CRSP’s web site at 
htt p://www.crsp.uchicago.edu/. 

Small Stock Returns Are Unpredictable 
Since investors cannot predict when small stock: returns will be highel: than large stock returns, it has 
been argued that they do not expect higher rates of return for small stocks, As was illustrated 
earlier in this chapter, even over periods of many years, investors in small stocks do not always earn 
returns that are higher than those of invesrors in large stocks. By simple definition, one cannot expect 
risky companies to always Outperform less risky companies; otherwise they would not be risky. Over 
the long-term, however, investors do expect small stocks to outperform large stocks. 

The unprediaability of small stock returns has given rise to another argument against the exis- 
tence of a size premium: rhe argument that markets have changed so that there is no longer such a 
thing as a size premium. As evidence, one might observe the last 20 years of market data to see that 
the performance of large-capitalization stocks was basically equal to that of small-capitalization 
stocks. In face, large-capitalization stocks have outperformed small-capitalization stocks in five of rhe 
last ten years. 

While the 20-year m u m s  of small-capitalization scocks currently seem low in comparison to 
large-capitalization stocks, the same relationship has been true in the past. Graph 7-20 shows the 
average excess rerurns of small stocks versus large stocks over historical rolling 20-year time periods. 
(Small stocks are represented by the CRSP NYSWAMEXiNASDAQ deciles 9 and 10. The S&P 500 
represents Iarge stocks. The excess return is calculated by subtracting the large stock returns from the 
small ones.) The graph clearly shows that over the most recent 20-year rolling periods, small- 
capitalization stocks have not outperformed large-capitalization stocks, 

As was noted earlier in this chapter, one thing that we do know about rhe size premium is chat 
it is cyclical in nature. Most market returns (including those of large- and small-capitalization stocks) 
have no historical pattern; however, this is not true of the size premium. It is not unusual for the size 
premium to follow several years of consistently positive values with several years of consistently neg- 
ative values. Given the cyclical nature of the size premium, it is therefore not surprising that in recenr 
years large-capitalization stocks have dominated small-capitalization stocks. We should actually 
expect periods of small stock underperformance as well as overperformance in the future. 

http://p://www.crsp.uchicago.edu
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Graph 7 - ' i r  
Small Stock Average Excess Returns over 20-year Rolling Periods 
1926-2OO5 

1945 1955 1965 1975 1985 1995 2005 

Source: Center for Research in Security Prices, University of Chicago (decile data). 20-Year Period Ending 

Conclusion 

Most criticisms of the use of size premia do not address the underlying reason for the existence of 
size premia. SmaH-capitalization stocks are stili considered riskier investments than large company 
stocks. Investors require an additional reward, in the form of additional return, to take on the added 
risk of an investment in small-capitalization stock. It is unlikely that in the future investors will 
require no cornpensatioll for taking on this additional risk. 

The size premium will undoubtedly continue to be questioned in some quarters. The goal of t h i s  
section was to review the most common arguments against its existence. Most criticisms presented to 
date, however, have not provided sufficient evidence to disprove the exisrence of a size premium. 
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Table 7-1 6 
Size-Decile Portfoiios of the NYSEIAMEWNASDAQ 
Year-by-Year Returns 

-_- -_ ."-.."-.llp_ ---.. ---- from '1 926 to '1 970 
Declle I Decile 2 Decile 3 Decile 4 Deciio 5 Decile 6 Deoile 7 Decile 8 Decile 9 Decile I O  

1927 0.3400 0.2957 0.3116 0.4134 0.3467 0.2312 0.3025 0.2553 0.3190 0.3126 
1928 0.3889 0.3777 0.3982 0.3736 0.4965 0.2809 0.3530 0.3212 0.3740 0.6974 

1926 0.1 438 0.0545 0.0355 0.0085 0.0033 0.0335 ,-0.0250 -0.0932 w.0.0997 -0.0605 

1929 -0,1056 -0.0793 -0.2569 -0.3177 -0.2448 -0.4044 -'Os3769 -0.4082 -0.4993 -0.5359 
1930 -0.2422 -0.3747 -0.3465 -0.341 8 -0.3627 -0.3781 -0.3661 4.4951 -0.4570 -0.4567 

1931 -0.4215 -0.501 I -0.4600 -0.4569 -0.4865 -0,5102 .-0.4787 -0.4907 -0.4908 ..-0.5010 
1932 -0.1226 -0.0024 -0,0252 -0.1261 -0.1018 0.0398 -70.1734 0.0147 0,0000 0.3946 

-.- -.----.--__ I,- 

1933 0.4679 0.7631 1.0107 1.1255 0.9787 1.0886 1.1649 1.5446 1.7262 2.2383 
1934 0.0213 0.0595 0.0889 0.1723 0.0806 0.2123 0.1693 0.2736 0.2290 0.3238 
1935 0.4164 0.5598 0.3638 0.3754 0.6417 0.5448 0.6677 0.6123 0.6563 0.8333 

1936 0.3010 0.3474 0;2813 0.4264 0.4823 0.5009 0.5213 0:4952 0.8323 0.8764 
1937 -0.3182 -0.3703 -0.3801 -0.441 2 -0.4801 -0.4791 -0.4908 -0.5284 -0.6'182 -0.5546 
1938 0.2505 0.3465 0.3367 0.3472 0.5081 0.4218 0.3556 0.4584 0.2996 0.0956 
1939 0.0473 -0.0279 -0.0482 0.0173 0,0224 0.0554 0.0521 -0.0433 . .  -0.0619 0.1905 
1940 -0.0707 -0.0858 -0.0860 -0.0391 -0,0076 -0.0581 -0.057 1 -0.0606 -0.0409 -0,3139 

1941 -0.1079 .-0.0714 -0.0581-'-v* -0.1003 4.1174 -0.1018 -0.0947 -0.0868 . ~ .  -0.1258 -0,1712 
1942 0.1310 0.2360 0.2074 0:1961 0.2098 0.2441 0.2936 0.2963 0.4337 0.7664 
1943 0.2361 0.3578 0.3342 0.4018 0.4844 0.4262 0.7259 0.7164 0.8446 1.4216 
1944 0.1721 0.2573 0.2394 0.33?0 0.3995 0.4438 0.3792 0.4980 . .  0.5613 Oi7060 
1945 012935 0.4846 0.5447 0.6278 0.5429 0.8648 0.6400 0.7047 0.7621 0.9507 

. .  

--.__I- I_ 

--.-- _I_- 

--.- 
1946 -0.0445 -0.0442 -0.0789 -.0.1289 -0!0955 -0,0656 -~0.1588 .-0+1470 -0.0950 -0.1882 
1947 0 .05~7 o.oosi -0.0034 0.0221 0.0260 . , . .  -0.oi89 -0.021 1 -0.0293 -0.0360 -0.02oi 
1948 0,0370 0,0009 0.0226 -0.0'166 -0,0166 -0.0430 -0.0246 -0i0741 -0.0698 -0.0495 
1949 0.1868 0.2566 0.2652 0.1957 0.1802 0.2349 0.2195 0.1600 0,1975 0.2464 

0.2862 0.2856 0.2636 0.3210 0.3682 ' 0.3398 0.3794 0.4043 0.4629 0.5571 1950 

1951 0.2149 . 0.2243 0.2176 0.1656 0.1465 . .  0.1373 . 0,1832 0.1528 0.1109 0.0581 
1952 0.1430 0.1294 0.1220 0,1209 0.1099 0:1002 0.09?4 0.0849 0:0€359 0.0172 
1953 0.0'110 0:+177 0.0023 -0.0135 4.0309 -0.0090 -0.0251 --0.0751 -0.0463 -0,0846 
1954 0.4844 0.4831 0.5868 0.5122 0,5770 0.5927 0:5736 0.5241 0:6328 0.6888 
1955 0.2833 0.1897 0.1893 0.1875 0.7795 0.2373 0.1796 0.2061 0.2008 0.2648 

1956 0.0789 0.1138 0.0765 0.0849 0.0845 0.0653 0.0729 0.0532 0.0603 -0.0160 
1957 -0.0932 -0,0845 -b:j324 -0.1063 -0,1391 -0.1848 -0:1712 -0.1809 . . .. .. . -0.1474 -0.1613 
,1958 0.4076 0.4957 0,5439 0.5923 0.5569 0,5674 0.6794 0:6570 0.7057 0.6988 
1959 0.1236 0.0960 . . ,. 0.1340 0.1545 0.1858 0.1497 0.2089 0.1748 0.1940 0.1552 
1966 0.0037 0.0551 0.0441 0.0161 -0,0131 -0.0096 -0.0571 -0.0463 -0.0372 -0.0824 

1961 0.2633 0.2685 0.291 I 0.3013 0.2808 0.2704 0.3007 0.3448 0.2984 0.3227 
1962 -0.0880 -010943 -0.i192 -0.1276 -0.1652 -0.1795 -0.1647 -0.1528 -0.1661 -0.1420 
1963 0.2244 0.2131 0.1649 0.1716 O.'1273 0.1843 0.1745 0.1992 0.1291 0.1101 
1964 0.1596 0.1450 0:199? 0.1632 0.1588 0.1721 0.1592 0.1708 011537 , 0.2101 
1965 0,0893 0.1913 0.2456 0.2429 0.3218 0.3801 0.3391 0.3182 0.3195 0.4338 

1967 0.2193 0.2099 0.3179 0.4524 0.5238 0.5275 0.8519 0.8177 0.90'18 1.1410 
1968 0.0753 0.1657 0.1978 0.1829 0,2765 0.3040 0.2671 0.4028 0.3759 0.6128 
1969 -0.0584 -0.1297 -0.1 'I70 -0.j674 -0.1804 -0.1852 -0.2458 -0.2473 -0.3157 -0:3291 
1970 0.0231 0.0182 0.0328 -0.6698 -0.0594 -0.0604 -0.0971 --0.1611 -0.1535 -0.1781 

. . ~ .  - _ll_._l_ --.-_.. 

p_L_-"-.-.. - --__. 

-- -- 

-___ 
1966 -0.1033 -0.0529 . .  -0.0517 . .  .-0.0606 -0.0729 -0.0495 -0.0905 -0.0872 -0.0583 -0.1021 

Soiuce: Center for Research in Security Prices, University of Chicago. 



Chapter 7 
__ - ~- _ ~ _  ~- 

Table 7-1 6 (continued) 

Size-Decile Portfolios of the NYSE/AM WVNASDAQ 
Year-by-Year Returns 

- -- -- from 1971 to 2005 - . ~ . - .  
Decile 1 Decile 2 , Decile 3 Decjie 4 Decile 6 Dedle 6 Deci!e 7 Decile 8 Deck 9 Deck 10 

1977 ?:le84 0,,1328 0.2011 0,2472 0,1890 0,2244 0!2018 0.1735 0.1647 0.1853 
1972. , 0.2212 0.1278 0.0938 0,0881 0.0863 0.0695 0.0632 0.q2p5 -0.0229 -0.0057 
1973 -91274 -0,2266 -0.2278 -0.2680 -Q.32:17 -0,3177 -0.3730 -0.3532 -0.3895 -0.4200 
1974 -0.2803 -0.2441 -0.2449 -0,2834 -0.2167 -0.2594 -0.2552 -0.2360 -0.2704 -0.271 6 
1975 0.3169 0.4573 0.5363 0.6168 0.5966 0.5675 0.6326 0.6579 0.6634 0.7579 
1976 0.2073 0.3045 0.3811 0,4008 0.4363 0.4808 0.5018 0.5690 0.5101 0.5516 
I977 -0.0884 -0:0367 O:OlO9 0:0376 0.1126 0.?408 0:1754 0.2261 0.2022 0.2310 
1978 0.0637 .. . . .. 0.0229 ?:l084 0,0974 0.1207 0,1637 0.7.705 6.1632 0.1605 0.28'15 

1875 0:?5i9 0.2871 0,3061 9.3516 0.3557 0.4886 0.4206 0.4638 0:4594 0.4158 
1980 0.3275 0.3442 0.3186 0.3043 0.3193 0.3.141 0,3623 0.3233 0.3823 03071 

1982 0,1964 0.1749 0,2081 0.2566 0.3076 0.2940 0.2919 0,2955 0.2608 0.2855 

1983 0.Z057s 0:1486 0.2662 0.2633 0:2626 9.2589 0.2727 0.3721 0.3130 0.3690 

19se. 0.0840 q.0 0.0253 -0.0458. -0.0269 a.0248 -0.0425 -0.0747 -0.0896 -,0.1951 
1985 0.3137 0.3770 0.2910 0.3390 0.3115 0.3097 0,3254 0.3651 0.3077 0.2582 

- _-,--." ---.-- 

"..____.___ .--- --- --.. 
1981 --0:0833 0.0059 0.0372 0.0403 0,0461 0,0677 -0.0040 0.0055 0.0802, 0,0856 

-----_- 
1986 . .. .. o,:.aoi ~ . ~ y o  0.1636 0:174i o:i,604 o:oy!'y- a.iz5O 0.0387 0.0572 0.0040 

1987 I O;O5O4. 0.0039 ?:039? O!OI67 -?.04O2, -O.O??Q -0.0643 -0.0804 -0.12'74 
1988 , 0.14B6 0.1982 0.2126 9,2237 0,2138 ,0,233? 0,2394 0.2854 0.2283 0.2105 
T989- 9.3295 0.3008 0.2629 0.2308 0.2423 0.2!07, 0.1785 0,1788 0.1056 0.0550 
1990 -0.0088 -0.0853 -0.1015 -0.0875 -0.1409 -,0.1849 -0.1532 -0.1979 -0.2460 -0.3128 

199'1 0.3039 0.3463 0.4140 0,3883 0.4813 0.5326 0:4421 0.4707 0.5066 0.4804 
1992 0,0474 0.1577 0.1387 0.1249, 0.2609 ?:!E85 0.1917 0.1287 0.2495 0.3374 
1893 0:0733 0,1316 0.1614 0.1567 O.'l691 0.1733 q.1882 0.1865 0.1656 0.2561 
1994 0.0174 -0,0174 -0.0423 -0.0098 -0.0166 0.0034 .... . -0.0252 -0.0308 -0.0312 -0.0297 
1995 0.3940 0.3526 0.3533 0.3275 0.3324 0,2592 0.3264 0.2935 0.3497 0.3048 

lB96 0.2375 0.1963 0.1714 0.1883 0.1366 0.1737 0.1965 0.1720 0.2064 0.1722 
1997 0.3486 0.3012 0.2512 0.2611 0.1565 0.2865 0.3003 0.2537 0.2554 0.2201 
1998 0.3515 0.1272 0.0764 0.0724 0.0054. 0.01 16 -0.0~90 0.0102 -0,0502 -0.1155 
1999 0.2450 0.1B76. 0.3433 0,?0?6, 0,2595 0:3492 0.2570 0.3888 0.3435 0.2809 
2000 -0.1362 -0.0030 -0.0620 -0.0997 -0.07'10 -0.1028 -0.1070 -0.1297 -0.1337 -0.1295 

.- -.---- .-.".-..I 

l___. --- -.---- 

----_I_ _-.,.- -I 

2001 -0:1529 -0.OB82 -0.04'11 -0,0096 ,,*0.0214 0.0952 0.1226 0.21 19 0,3157 0,3668 
2002 -0.2246 -0.1736 -0.1934 -0.1771 -0.1778 -0.2122 -0,2297 -0.1998 -0.1859 -0,0555 

2003 0.2568 0.3738 0.4029 0.4402 0.4090 0.4877 0.5075 0.5780 0.6822 0.9208 
2004 0.0794 0.2013 0.1796 0.1874 0.1734 0.2205 0.1887 0.2190 0.1516 0.1858 
2005 0.0372 0.1199 0.1237 0.1058 0.1011 0.0323 0.1048 0.0755 0.0200 0.0580 

Source: Center for Research in Security Prices, University of Chicago. 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General lnitial Data Request ated February 20,2007 

Witness: Don Murry 

Data Request: 
With respect Schedules DAM-24 and DAM-25, for each of the CAPM analysis, 
please provide the following: (a) the source documents for the risk-free rate of 
4.78%, (b) all data, assumptions, and methodology in arriving at the equity risk 
premiums of 7.10% in Schedule DAM-24, (c) all data, assumptions, and 
methodology employed in arriving at the size premiums in Schedule DAM-24, (d) 
all data, assumptions, and methodology employed in arriving at a Market Total 
Return in Schedule DAM-25, (e) all data, assumptions, and methodology 
employed in arriving at the Long-Term Corporate Bond Return in Schedule DAM- 
25, (f) all data, assumptions, and methodology employed in arriving at the Aaa 
Corporate Bond Return in Schedule DAM-25. Please provide the data in both 
paper and electronic (Microsoft Excel) formats. For the electronic version, please 
keep all data and equations intact. 

Response: 
a. Please reference the provided FEDERAL R€S€RV€ statistical release: 
H15 (519) of December 4,2006 included as part of AG DRI-228 ATTI attached to 
this response. 

b. Please reference the provided Table C-1: Key Variables in Estimating the 
Cost of Capital from p. 262 of lbbotson Associates’ SBBl Waluation Edition 
2006 Yearbook, included as part of AG DRI -228 ATTI attached to this response. 

C. Please see the response to AG-228(h). 

d. The “Market Total Return” in Schedule DAM-25 is the average of Large 
Company Stocks: Total Returns (12.3%) Arithmetic Mean and lbbotson Small 
Company Stocks: Total Returns (17.4%) Arithmetic Mean, from Table 2-1 on p. 28 
of lbbotson Associates’ SBBl Valuation Edition 2006 Yearbook attached to 
this response as part of AG DR 1-228 ATTI. 

e. The “Long-Term Corporate Bond Return” in Exhibit DAM-25 is from Table 
2-1 on p. 28 of lbbotson Associates’ SBBl Valuation Edition 2006 Yearbook 
attached to this response as part of AG DRI -228 ATTI. 

f. 
H15 (579) in the response to AG-228(a). 

Please reference the provided F€D€RAL. R€S€RV€ statistical release: 



...... 
.-- -A_-- 

- FEDERAL .-I-- RESERVE I~ statisticallease I_- --.."----- _--- 

..... 
H.15 (519) SELECTED INTEREST RATES 
Yields in percent per annum 

instruments 

Federal funds (effective)' 2 3 
Commercial PapeP 

Nonfinancial 
1 -month 
2-month 
3-month 

I-month 
2-month 

Financial 

3-month 
CDs (secondary 

1 -month 
3-month 
6-month 

I-month 
Eurodollar deposits (Londonj3 ' 

3-month 
6-month 

Bank prime loan2 
Dlscount window primary credit? * 
U.S. government securities 

4-week 
3-month 
6-month 

Nominallo 

Treasury bills (secondary marl~et)~ 

Treasury constant maturities 

I -month 
3-month 
6-month 
7 -year 
2-year 
&year 
5-year 
7-year 
1 0-year 
20-year 
30-year 

Inflation indexed" 
5-year 
7-year 
1 0-vear 
2O-jrear 

Interest rate swamq3 
Inflation-indexed long-term averaget2 

1 ...y ear 
2-year 
3-year 
4-year 
5-year 
%year 
lo-year 
30-year 

Corporate bonds 
Moody's seasoned 

Aaal4 
Baa 

State & local bondsl5 
( j Conventional mortgageslG 

Baa 
State & local bondsl5 

( j Conventional mortgageslG 
I- - _.- 

See overleaf for footnotes. 
n.a. Not available. 

For use at 2:30 p.m. Eastern Time 
December 4,2006 

5.32 

5.20 
n.a. 
n.a. 

5.23 
5.24 
5.24 

5.29 
5.32 
5.32 

5.32 
5.37 
5.36 
8.25 
6.25 

5.16 
4.92 
4.94 

5.22 
5.05 
5.14 
5.00 
4.71 
4.60 
4.54 
4.54 
4.54 
4.73 
4.62 

2.33 
2.29 
2.24 
2.1 9 
2.14 

5.29 

5.00 
4.98 
4.98 
5.01 
5.06 

5.08 

5.1 a 

5.26 
6.15 

5.24 

5.24 
5.24 
5.23 

5.22 
5.23 
5.24 

5.29 
5.32 
5.31 

5.32 
5.36 
5.33 

6.25 

5.18 
4.91 
4.93 

5.27 
5.04 
5.13 
4.98 
4.67 
4.57 
4.50 
4.50 
4.51 
4.70 
4.59 

2.28 
2.26 
2.21 
2.17 
2.13 

5.24 
5.01 
4.92 
4.90 
4.91 
4.93 
4.98 
5.1 1 

8.25 

5.24 
6.13 

5.26 

5.21 
n.a. 
n.a. 

5.23 
5.23 
5.24 

5.29 
5.31 
5.30 

5.35 
5.36 
5.33 

6.25 
8.25 

5.17 
4.91 
4.93 

5.26 
5.04 
5.13 

4.69 
4.58 
4.51 
4.51 
4.52 
4.72 
4.61 

2.28 
2.26 
2.22 
2.19 
2.15 

5.24 
5.00 
4.92 
4.90 
4.91 
4.93 
4.99 
5.1 1 

4.98 

5.25 
6.14 

5.31 

5.22 
n.a. 
n.a. 
5.24 
5.22 
5.24 

5.30 
5.31 
5.30 

5.35 
5.36 
5.33 
8.25 
6.25 

5.14 
4.90 
4.91 

5.22 
5.03 
5.10 
4.94 
4.62 
4.52 
4.45 
4.45 
4,46 
4.66 
4.56 

2.21 
2.l9 
2.16 
2.13 
2.70 

5.22 
4.96 

4.87 

4.90 
4.96 
5.09 

4.89 

4.87 

5.20 
6.10 
4.04 
6.14 

5.27 

5.19 
5.19 
n.a. 

5.23 
5.24 
5.23 

5.30 
5.31 
5.29 

5.35 
5.35 
5.28 
8.25 
6.25 

5.14 
4.90 
4.86 

5.21 
5.03 
5.05 
4.87 
4.52 
4.43 
4.39 
4.39 
4.43 
4.64 
4.54 

2.12 
2.13 
2.1 0 
2.09 
2.06 

5.1 1 
4.86 
4.78 
4.76 

4.82 

5.04 

4.78 

4.89 

5.18 
6.08 

--- 
Wee 

Dee 1 
- 

5.26 

5.21 
5.22 
5.23 

5.23 
5.23 
5.24 

5.29 
5.31 
5.30 

5.34 
5.36 
5.33 
8.25 
6.25 

5.16 
4.91 
4.91 

5.24 
5.04 
5.1 1 
4.95 
4.64 
4.54 

4.48 
4.49 
4.69 
4.58 

2.24 
2.23 
2.1 9 
2.15 
2.12 

5.22 
4.98 
4.90 
4.88 

4.92 
4.97 
5.1 0 

4.48 

4.89 

5.23 
6.12 
4.04 
6.14 
__I 

Snding 
Nov 24 

5.24 

5.21 
5.1 6 
5.14 

5.23 
5.24 
5.25 

5.29 
5.32 
5.33 

5.31 
5.36 
5.37 
8.25 
6.25 

5.1 5 
4.93 
4.95 

5.23 
5.06 
5.15 
5.01 
4.75 
4.64 

4.- 
4.58 
4.76 
4.66 

2.43 
2.36 
2.30 
2.24 
2.20 

5.30 
5.08 
5.0 I 
4.99 
4.99 
5.02 
5.07 
5.19 

5.30 
6.18 
4.14 
6.1 8 

4.58 

2006 
Nov 

5.25 

5.21 
5.19 
5.17 

5.23 
5.24 
5.24 

5.29 
5.32 
5.33 

5.32 
5.36 
5.37 
8.25 
6.25 

5.73 
4.94 
4.95 

5.21 
5.07 
5.1 5 
5.01 
4.74 
4.64 
4.58 
4.58 
4.60 
4.78 
4.69 

2.4 f 
2.35 
2.29 
2.23 
2.19 

5.30 
5.09 
5.03 
5.01 
5.02 
5.05 
5.11 
5.23 

5.33 
6.20 
4.14 
6.24 



Chapter 2 
-.--- ----... - -~  ---, --.-.---. 

Table 2-1 
Total Returns, lncorne Returns, and Capital Appreciation of the Basic Asset Classes 
Summary Statistics of Annual Returns 

. _ _ _ _ _ _ - ~  from 1926 to 2005 
--.--- 

Geometric Arithmetic Standard Serial 
Series Mean Mean Deviation Correlation 

Large Company Stocks 
Total Returns 10.4% 12.3% 20.2% 0.03 
Income 4.2 4 2  1.5 0.89 
Capital Appreciation 5.9 7.8 19 5 0.03 

.-_I-- ___----- - 

lbbotson Small Company Stocks 
Total RettJmS 12 6 17.4 32.9 0.06 

Mid-Cap Stocks" 
Total Returns 11.4 14.2 24.7 -0.02 
Income 4.1 4.1 1,7 0 89 
Capital Appreciation 7.1 9 8  24.1 -0 02 
Low-Cap Stoclts* 
Total Returns 11.7 15.7 29.5 0.03 
Income 3.7 3.7 2 0  0.89 
Capital Appreciation 7.9 11.7 28.9 0.03 
Micro-Cap Stocks" 
Total Returns 12.7 18.8 39.2 0 06 
Income 2.6 2.6 I .8 0.91 
Capital Appreciation 10 I 16.1 38 6 0.00 

- . ~ I -  _-_-..._-- -"- -- 

~ _ - - _ . _ - -  1__-- -I_c -- 
Long-Term Corporate Bonds 
Total Returns 5.9 6 2  8.5 0.08 

Long-Term Government Bonds 
Total Returns 5.5 5.8 9.2 -0 08 
Income 5.2 5.2 2.7 0.96 
Capital Appreciation 0 1  0 4  8 1  -0 22 -----_- -I_ ---.. 
Intermediate-Term Government Bonds 
Total Returns 5.3 5 5  5.7 0.'15 
Income 4 7  4.8 2 9  0.96 
Capital Appreciation 0.4 0.5 4.4 -0.19 

Treasury Bills 
Total Returns 3.7 3.8 3.1 0.91 -- _- __-- -I-"______ 

3.0 3.1 4.3 0.65 --. -... --- Inflation 

Total return is equal to the sum of three component returns; income return, capital appreciation return, 
and reinvestment return. 

"Source: Center for Research in Security Prices, University of Chicago. See Chapter 7 for details on deciie construction. 

-_ 
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Table C-Y 
Key Variables in Estimating the Cost of Capita! 

Value -- -PI----- -- 
Yields (Riskiess Ratesf 

Long-term i20year) U S. Feasury Coupon Bond Veld 4.6% 

Equity Risk Premium2 
Long-horizon expected equity risk premium {hisforicalj: large company stock total 
returns minus long-term government bond income returns 
Long-horizon expected equity risk premium (supply side): hisrorlcal equity rlsk premium 
minus price-to-earnings ratio calculared using three-year average earnings 

7 1  

6.3 

- Size premium3 - 
Market Capitaiizaiion Market Capitalization Size Premium 
of Smallest Company of Largest Company (Return in 

(in millions) Excess d CAPM) -- {in millions) - Deciie 
c-- 

Mid-Cap, 3-5 

Low Cap, 6-8 

Micro-Cap, 9- 10 

Breakdown of Deciles 1 - 10 

1 -Largest 
2 

3 

4 

5 

6 

7 
8 

$3,729.364 $7,107 244 

$587.243 $1,728.888 

$1.079 $586.393 

$76,097.015 

$7,189.687 

$3,968.998 

$2,525.472 

$7,729.384 

$1,282.276 

$872.443 

$587.243 

$265.056 

$1,079 

$367,495.1 44 

$1 6,016.450 

$7,187,244 

$3,96 1.425 

$2,519.280 

$1,728.888 

$1,280.966 

$872.1 03 

$586.393 

$264 881 

1.02% 

1 .a1 

3.95 

-0.37 

0.67 

0.85 

1.10 

1.49 

1,73 

1.67 

2.33 

2,76 

6.36 

Breakdown of the 10th Decile 
7 Da 
1 Ob 

$169,245 $264,981 4.39 

$1.079 $1.69. 195 9.83 

I_L_ ---- 
As of December 3 1,2005. Maturity is approximate. 

* See chapter 5 for complete methodology. 
See chapter 7 for complete methodology. 

Note: Examples on how these variables can be used are found in Chaprers 3 and 4 
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Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request Dated February 20,2007 
DR Item 229 

Witness: Don Murry 

Data Request: 
With respect to page 38, lines 1-4, please provide (a) copies of all studies relied 
upon to determine that “the beta as a market measure of risk does not account for 
all of the risks associated with an individual common stock,” and (b) copies of all 
studies performed comparing the investment risk of Atmos relative to the other gas 
companies. 

Response: 
This response is sponsored by Dr. Donald A. Murry. Please reference the provided 
articles of academic writings in Dr. Murry’s possession, and collectively labeled as 
AG DRI -229 ATT, on the failure of beta to encompass all investment risk. 
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0 n  the rase of p i  regulator^: 
proceedings 

Eugene $4. Lerner 
Profcswr df Fnancc 
Graduate k ~ ~ d  or Mandgrmcnt 
Nonbwcsrcrn C ~ v t r s i t y  

Public uii1it.r regulation requires dial afirm's rate of rerurn be [k&; 
io its risk, and some annlwrs imve urged that fl  be used as Ihc up:- 
priare memure of risk. This srudy explores rhe use o j f i  in rqti/a:,.-~ 
proceedings andjindI_l_r_urrring. -- Enipirical measures qf! arc AI;;" ., . 
to depend upon f l j  ihe estimating equarion rhat is wed, !.2 ii, 
choice of markel index. and ( 3 )  the specific rime period zkar :r s ~ .  
lecred. Enzpiricai estimares of a firm's fl  are shown to range j r w  
large posiiive lo a iarge negative value, 

These empirical resuirs are not surprising whm il is recop:::. 
thar corporate ,8's depend upoti mnuperial aciions- Moreover. 1. I; r 
managerial policies c/iange. the estimated values of may be m e r -  .I , 

undersmed. An internal check on (he reliability of the esrinicz(; p 
. 

\ ,-... ',.-.. 

I I is shown IO be given by the sign of u. 
Iz..." ,. 

I .  Introduction Two recent developments in financial analysis bear direct!! L s n  

the prubIem of the riskiness of an enterprise. The first is the de\ ti;!? 
ment of a general Lheory of corporate risk.which is k e d  upon p'n. 
folio and capital market consideraljons. The second relater :k> 
measure of risk to the corporate frnapcial policies that the E n  
voluntarily pursues or is constrained 'fo follow by such estc:%! 
forces as regulatory decisions. 
One natural application of this theory of risk has been in 

problem area of rare re-dation ofpublic utilities. Notiibly: the 8. ;Y 

decision required reglarory commissions to relate a utifhp's a::.. u- 
able return to its risk:' 

The return to the cqUity owncr should be mmmcDsuraZe with mums on !:: .w- 
mons and othm cntcrpriser having corresponding risks. T b t  return. rntvc-u 
should be suffrcimt to assure confidence in the financial integrity of the mtz~?:* 
so as lo maintain iu crcdir and atrraa capital. 

Myers has indicated that a replatory commission couid irnpltrr.nt 
the H o p  decision by basing the utility's allowable rate of r c ! z t  
upon its COR of capita!.' Since this cost is a functba of the &G- 
._ 
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ncial analysis bear directly 00 

:rpn'se. The first is the dw&p 
risk w1Gch is based upon pn. 
;ions. The second relates t h ! ~  
nanciai policies that the firm 
d 10 follow by such exlen;d 

:beory of risk has been in the 
3fic utifities. Notably. the f l o p  
sions to reiare a utility's allow- 

I Comznission could implcmcl 
lily's allowable rate of r c ! m  
COS is a function of rhc r;+ 
-- ... I 

: Szturd  as Company. SYJ U 5 L.'{ 

zi;s of the firm. and risk can be measured whhin the capital asset 
?+.jng model framework. the argumenz is complete. 

ifical cost of capital estimates that Ate b&-upoa-thecapitdl :mP*\*-.- a , .  . , .-..- 
,&et p n n n ~  model. G'canctusions may be' impomnf wthin the 
,,ot~c of uulrty rate re-mJarion because we find that the estimates 
;In vary depending upon the estimating equation that is used, the 

of the market index, and the specific time period that is 
,;sed. Moreover, corporate decisions infiuence the riskiness of 
:3- . firm. Since these decisions are made in the light of an allowable 
." r,te of return, the regulator himselr can influence the empirjcal 
z:,c9swes of risk that are derived from the capital asset pricing 

;I-. 

T ~ ~ ~ ~ ~ ~ _ S , ~ a ~ ~ . ! ~ ~ ~ e ~ ~ i " e  both the theoretical and 
d " 4  ...., .,...+.d"-.- 

.....#*..-."~~.. . ..,, . 

sadel- 

g current f i n a n $ ~ , t & q ~ . ! ~ ! & . ~ b t  .&. r ~ ~ ~ ~ a u r - c ~ s t - o ~ , ~ ~ ~ ~ ~  2. Cost of capital 
r,r-g+tlnn-SKo%d he represented by the opportunity cost to the 
~ J ~ ~ $ j ~ $ " f @ j ~ T e  capital a s e ~  pricing made1 gives a 
,,p&entarion of thk opportunity cost. in rems of both the ex- 
%Tied return to the shareholder and the risk associated with this 
:spcted return? In this framework the return offered by any se- 
;&&y is be represented as a linear combination ofthe return offered 
3~ a market index. such as the Standard and Poor or New York 
j&k Exchange index, rm; a term which represents an individual 
:anrpany effect. 2; and a random component, tii. Thus 

and the capital 
asset pricing model 

"" _I-C. .. .... "... ..,...- +,.I.,., --.---*v*.w..- * .I-* 

*. '.̂ ... 

k 

rt = sf f Pirm t. ui. (1) 

ne varia~ce of return (risk) may then be represented by 
var(rJ = ,BfvaE(r,} -t var(uJ. (2)  

n e  first term, vaqr,), is called the company's systematic or un- 
Jiversifiable risk; the second term. var(uJ. is ca.tI& the specific or 
divrrsifiable risk. When security i is combined with many other se- 
curities in a portfolio. diversification substantially reduces the indi- 
\idtraI company contnbudons to total risk [var(u,)]. The ncmdiversi- 
Sable coninbutinns, flf var(r,,,}, however. cannot be efiminated as 
long as all companies included in the portfalio have z 0. 

in equilibrium an optimal. portfolio has &he property chat the risk 
premium of a company (measured as E& - r,. Le.. the expected 
rcturn to a security minus the pure rate of inrerest) is proportionat 
to the risk premium in the market as a whoIe. The facror of propor- 
Gonality is the coefficient pi from equation ( I  ), Thus 

&R1 - ro I- fli(ERm - ro). (3) 
Combining (1) and (3). and assuming that Eul = 0, we see that 

one o f  the implications of the equilibrium assurnpLioa~ is that ai == 
re I 1  - &I. The return to a securiry in an equilibrium portfolio can, 
!hxefore. be thought of as a linear combination of the pure rate of 
:nkrcst. rv.  and the expected market rate af return E&. The weights 

'Tnc capitaI -&?-set pricing model. assoarrled wirh the work of Markowirz [q, 
si..q~ [q. Tobi {SI. Lint~cr f41. Fama [3J. and others is quire wcll known in Lhc 
:':nature o f  iinnaocc aod economics. Henct. w t  UrjU make use of the assumprions and 
.rJoclm'ons OF rhir modd without furthtr dcrajlcd references or proofs. 

.. .. - 
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3. j3 in theory and 
practice 

. , .i 8 

i 

i 

of these two terms are 1 - j I  and pi, Thus j3 i s   he '-risk Ievefina 
factor" associated with each individual securily. 

The capital asset pricing model therefore gives a representation 
of the opponunity cost of holding any security in an optima! pori. 
foIio in terms of the risk-return combination that an investor 
expect to receive. 

'ne capita) asset prjcing model provides a theoretical link h. 
tween corporate activities and the equilibrjum market return Wising 
from owning the firm's shares. Thus, &en the pure rate of iozereq. 
the expected retura and variance of the return to the market, and 
the corporate @. the equilibrium set of pdces in &e capital marker 
may be derived. Since j is the only vanable which is dkpmdent on, 
the specific corporaxion under investigation, it follows that the de.: 
termination of the spcificmrporate ,!I is critical to the eEecdve w 
of the capiraf-asset theory in tale reguhtian as well as in cclrporate 
ca~itaf budgeting and individual portfolio management. 

. - . I - .  -.. "4.. . .. _,  ,,, . "..* " . ... , 
as nennaaent income and demand sc~&uIeS. Must OT the empirical 
es6m;tes of corporate fl  to date have been prepared by least squares 
regression Lines throu& past observations of price changes, as sug- 
gested by equations (1) or (3). 

From the perspective of regulation, the estimation procedure 
that is foilowed to find fl shoi~ld be well understood and the em- 
pirim1 findings should be unambiguous. A wefl understood pro- 
cedure implies thzt there is agreement between technicaLy compe- 
tent people. and that the estimating equation that is used and the 
data base from which fi is estimated are bath appropriate. An un- 
ambiguous empirical finding is one thar ha5 but a single meaning. 
The reason for these requirements is simply that the empirical 
estimates of j that are reached should be reprcducible by any inter- 
ested party. Unfonunarely. estimates of chat have been pfepared 
to date do not meet these standards. 

er 

present authors,' in wl 
ations were ranked on the basis of five fundamental compriny 
variables: dividend payout, growth in earnings. stability of earaings 
growth market size? and the number of shares traded. These renk- 
ings were then used to predict the volatility of the company's slack 
price in a subsequent pcriod. A population of 1,500 securities was ex- 
amined ax the peak and trough of three stock market cycles. Each 
security was ranked accurdhg to its position with respezt to each of 
the five corporate variables. Companies were ranked from high 10 
low on &e basis of number of shares traded and growth rate. and 
from low to high oa khe basis of stability of growth rate. market 
size. and the payout ratio. Companies which ranked in the highest 
(lowest) x percentile ou y number o f  criteria were then labelsd THE BELL IQURNAL 
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homogeneous unit. the measured 
the new tme j vatues but some weighted avenge of the two. 

Sample estimates of company jTs for various time periods v,jll 
be presented in Section 5. It mi l l  be show there that hese emi- 
nates change dramatically as the length of time under study varies, 
and. further. that the @ esrimares over a long time period are simply 
the weighted averages of a series of short-term ,O estimates. 

will r & t n  neither :he olC 

5 "he market index. used to estimate and the jnterprctation of &e 
coefficient. Marker indexes are construcled differently and are Zi3t 
t%@XI~olatile. The New York Stock Exchange (NY SE) index. for 
example is a weighted average of all companies traded on the ex- 
change: the Standard and Poor ,(S&P) Composite index is a more 
restrjcted universe; while an index made up of mmpanies vhose 
financial records are reported on the COMPUSTAT tape is a uider 
universe. It MI be show that empirical esthnates of fi  can change 
sigificantly if different market indexes are used By significant we 
mean that within the bounds of statistical accuracy. the eST.imated 
/3 changes from stable (less than one) to volatile &sealer than one). 

A still further complication with the estimating procedure arises 
because the size of /3 depends R O ~  oniy upon the choice of tbe index 
that is used, but on the overall direction that the index itself is foI- 
touring. For example. suppose that several changes occur Within the 
corpdratjon over a measurement p e h d  and that these have the 
effect of raising the company's risk premhm relauve to that of the 
market, Le,, raising fi .  The market adjustment process by which a 
securiry's risk premium rises is that the price of the stock faBs rela- 
tive to the market. The reason far this is that at the new and rela- 
tively lower price. rhe expected return to a holder of the security 
will be higher. 

Consider two cases. First, assume lhal during the period in 
which the risk premium is rising; the general market movement &f 
all d t y  prices is upward The esrimated vdut.Qf p, derived 
from the observed price changes, will be less than 1, say 0.5. This 
estimate, however, will substantially understate the me vdue of p. 

Second, assume &at during the period in which the risk pre: 
miurn is rising, the gene& market index of all secunry prices is 
declining. The estimated fl value will now be greater than I ?  say 1.5. 
This estimate, however, may overstate the true value of 8. Similar 
remarks are appropriate if a company's equiiibrium risk premium 
declines and t h e  return to the index either rises or falls. 

kn implication of these remarks is that a tesr for a shirt in 4, 
should be made before an individual company's estimate is seriously 
used. One such test may be performed by obsmning the calcularcd 
2 values from equation (1). If the market is in equilibrium and no 
charge has taken place in the fundamental character of the firm. 
then both equation (1) and equation (3) hold. and a = R,(I - PI. 

The measured cz should be positive for companies which are Ins 
risb than the market, ( f l <  1). However, if the measured fl  is IcW 
than one. and the measured r is negative. a damward shift in the 
orice of the company's stock must have occurred durkg the mea- 
kement  period which was unrelared to the general market pn@ 
movement. If  the market is efficient. &ese price s h i f ~  as * 
res& of a rise in the underlying /? value far the company; the 

7 
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!he inrerpretstion of &e 
difExently and are not 
inge INYSE) index, for 
mies traded on thk ex- 
Iposite index is a more 
p of cornpanics who% 
%STAT rape is a wider 
.imavs of /3 can chanp 
used. By significant we 
accuacy, the esLimaied 
a$e igreaier than one). 
m a h g  procedure arises 
z the choice of the index 
at t3+ index itself is fol- 
:bans6 occur within the 
nd that these have the 
.m r?Iative to tbat of the 
ner >cess by which a 
ce 01 ;ne stock falls rela- 
hat ax the new and rela- 
a holder of the security 

at during the period in 
:ral aarket movement of 
ired value of b. derived" 
less Cqan 1. say 0.5. This 
rstate the m e  value of B. 
sd in which the risk prc- 
c of all security prices i s  
be greater than I .  say 1.5. 
e m e  value of ,!?. Similar 
:quifi'orium risk premium 
rises or falls. 
iat a ZZR fur a shift in #l 
)any's estimate is seriousiy 

obsesing the calcdated 
, is in equilibrium, and DO 
ita{ character of the firm. 
hold. and z = R,(1 - ph 

r companies which are 1 S  
*. if the measured is less 
2. a downward shift io the 
OK:' during the m a -  

) the g-rreral market pf la  
!esse psce shifts arise as a 
ue for the company: the 

il?tM.qtii*d /) probably understares the Irut: /? for such B perind. Con- 
versely. if the measured p i s  greater than one. aod the measured 2 is 
positive, price increases occurred that were not refated to the general 
market movement of all prices. If the market is efficient. a down- 
ward shift in the underiying #3 occurred : the measured then over- 
states the m e  6. Table 1 serves as a helpful summary of these 
remarks. 

TABLE , 
REL,AB,LfTY THE EST,MATEO 

The potential for erroneous judgment in basing decisions an the 
estimated 4 is much more severe in terms of individual company 
anafysis, such as rate regulation. than in portfolio selection. From 
equation fS)? we can see that the total ponfoIio risk (variancej v d l  
depend on the Fs From several secunues. As b n g  as the estimates 
of /3 are not systemau'cafly biased in one direction. it would seem 
char for a large enough portblio, individual errors in the #3 esU- 
mates would tend to offset each ocher. This. of course, is not true 
when a decision is made on the basis of an individual p estimate.' 

@ In order to study empirically the theoretical comments made in 
the previous sections, several different estimates of /l were compured 
for three large companies: International Business Machines Corp., 
American Telephone and Telegraph Co.. and General Motors Corp. 
In Tabfe 2 we report the estimates of8 for (1) wrying time periods. 
(2) different index values (representing the "return to market"). and 
(3) different estimating equations. Le.. bath equations (1) and (3). 
Using monthly price data beginning October 1964 and ending Octo- 
ber 1971. we estimated B for continuous six-month perbds, tWe1Ve- 
month periods. and so forth. up to one.84-month period. Both the 
W S E  index (which is a share-weighted index) and an unweighted 
price index of all COMPUSTAT industrial and large utiUty com- 
panies were used. The /3 estimates are calcuiated using ordinary 
least squares for equations ( i )  and (3). The oae-month price change 
relative to the be-hning price was used as our measure of rare of 
return. The interest rate on 30-day treasury bills was used as a proxy 
for the pure rare of interest when equation (3) was used. 

The data in Table 2 show that the length of time used in calcu- 
lating theestimate of /3. the period of time over which the calculation 
i s  performed. the index used, and the estimating equation all have 
substantial effects on the estimate of 8. The ,8 estimates for IBM, 
for example, range from substantially greater than one to a negative 
value. W l e  this range is greater than that found for GM or AT&T, 
almost any interpretation of the "riskiness" Pand hence its cost of 
capital) of the companies we studied may be supported bv rhe proper 
choice of estimation parameters. 

It is ~ R S I I X C ~ ~ V ~  to examine the estimated z coefficients to rest 
the possibility of sfiifting ps using the W S E  index as the indicator 1 

1 of the return to ihe market. 
1 The six-month fr  estimates for IBM indicate that in early periods 

/? was greater than one. while during later periods it fell IO less than 

1 T ~ F  fuII effoas of errors in Fstjmao'on on ponfolio composition are much mow 
complicated ihaa i t  would seem from simply examining equations (2) mnd 13). For 
a discussion of this problcm and ';om empirical evidence on the exact nsttue o f  e& 
nation m o r s  00 portfolio composirion. s e ~  Brcm I I I. 

I -- 

- ," 
'i 

5. An anetysis of 
empirical results 
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TASLE 2 
EMPIR~CAL ZSTirrtArEs OF ,O 

la1 IBM 

N\r 

NUMBER 0 F f  STRAJGHT LINEAR 
MONTHLY REGRESSIDN 

INTERVALS IENJATlOR (1)) 

1-i TIME! ALPHA I BETA 
0.0079 
0.0251 
0.0394 
0.0398 
0.0847 

0.1453 
0.1293 
0.1364 
0.1589 
0.1418 
0.1295 
0.1508 
0.1209 

0.1241' 

ZZOOl 
1,1911 
0.9003 
1.0746 
0,7615 
0.5575 

0.3798 
0.4603 
0.4745 
0.0779 
0.7908 
0.4842 
0.6196 

0.48a6 

--- 
0.01 16 1.3350 

I 

i 36 0.0589 0.8092 
I 48 0.0566 0.7431 

0.0754 0.7073 
0.0640 0.0601 
0.0668 0.7668 

1 16 OD122 1.13'13 
--- 

36 04386 0.8a76 
54 0.0398 0.8866 I I 

0.0156 1.043E 1 3o 1 i! 0.0292 0.83R 
---I -- 

35 0.0190 0.9635 I 36 I_ 72 0.0212 0,9055 

42 i 42 0.0184 0.93@ { E4 0.0156 8.861f 

48 1 48 0.0130 0.961: 
- S F - -  

54 54 Rill27 t.002'. 

60 0.0145 0.8769 
___. 

6 2.3620 
12 1.6106 
18 1.!575 
24 0,9479 

36 0.9717 
a2 t.0083 

0.9645 
54 

30 1.05a5 

12 1b104 
24 0.9679 
36 0.9717 
48 0.3846 
60 0.8722 
72 0.9041 

1.lSE 
36 " 0,9717 
54 1.0185 
72 0.9041 

84 o.aBoi .- 

24 0.9479 
48 0.9845 
72 0.3041 

- 

30 X0545 
60 0.8722 

36 0.9717 
72 0.9041 

42 1.0063 
04 0.8801 

(1.9665 

54 1.0165 

60 0.8722 

66 0,8847 

72 0.9041 

78 0.8784 - 
w a,a8m 

COMPUSTAT 1 
I_ ...I__--_ I 

EllUtLl8RlUM RESlRlCtEb --! REGRESSIUN 
(EQUATION l3J) 

REGRESSION 

r lME\  ALPHA f BETA 1 TIME BETA 1 
6 ' a0016 ' 0.8857) 6 0.9113 

12 0.0178 0.6735 I2 0,8093 
18 0.0261 0.4407 fB 0.7 127 
24 0.0221 0.5826 I 24 0.6162 
30 0.0826 0.2901 30 0'7142 1 

I 36 0.1505 4.1536 38 0.7029 
42 0.1904 -0.2995 42 0.7086 
48 0.2007 -0.4761 1 48 0.6927 
54 0.1955 4 .3240 \  54 0.7008 
60 0,1851 60 0.5989 
66 0.1226 -%;!I 66 0.6303 
72 Q.1207 0,5956 
78 0.1622 '' 7E 0.5691 
04 0.1 t86 0.5589 84 &6107 

12 
24 
36 
48 
60 
72 
84 
18 
36 
54 
12 

0.0073 0.7616 i rz 0,8093 
0,0109 0.6039 24 0.6152 
00514 0.4276 36 0,7029 

0.6927 0.0490 OAT06 48 

0.0571 0.5120 72 06956 
0.0527 as033 84 0.6107 

0.0041 0.6840 18 0.7127 
0.0310 OS473 36 0.7029 
0.0324 0.5466 54 0.7008 
0.0374 0.5445 72 0.5956 

0.0706 (1,3471 6B a5989 

-- 

I 24 O.OOE4 0.6143 24 a6152 
46 0.0195 05949 48 0.6927 
72 0.0278 0.5604 I 32 0.5955 

0.7142 
0,5989 

0,7029 
0.5956 

0.7086 
0.6107 

0.6327 

54 0.0092 a67001 56 0.700E 

- 

- 
-I -- - - 

60 0.0119 0.57453 6Q 0.5989 
-1 

86 0.0101 0.6259 

72 0.0091 0.5956 

78 0.0888 0.5766 0 j8Sf  

I__-.___ 

-- 
------ 

64 0.0069 0.6036 E4 0.6107 --- 

one. The positive estimated x's during the early periods are consis- 
tent with this shift. for a positive x and fi p a r e r  than one i n d i c a 5  
that 3n upward price movement occurred that was not related to the 
overall price index. This type of price movement UiiU occur if B 
falls: ie.. when the measured /?'s overstate the w e  f i ,  

An examination of the csrjrnaled 1 and fl  for AT&T yields a 
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17 ! 18 
?6 1 24 0.6tft 
31 ! 30 0.1167 

i--- t 
STRAtGHT LINEAR i EOUIUBRIUM RESTRICTED 

REGRESSION 

36 i 36 
35 i 42 0.7086 

STRAIGHT LiNEAR EIIUILISRIUM RESTRICTFO 
REGRfSSlDN REGRESSION 

61 48 0.692i 

591 60 US989 
401 54 0.7008 

$1 I 56 D.6303 

i p -  -- 
(TIME! ALPHA BETA I TIME i BFTA I T i M E )  ALPHA, 1 BETA TIME 1 B S A  . ~ .  -. -7 

69 i 12 0.5956 
21 ! 78 0.5891 
89 i gs 0.6107 -,-- 

cc- 
6 -0,0051 0.7981 1 6 O.QO30 1.6254 i 6 1.8972 

0.6152 
0.7029 

3 0  i 12 
p9 24 
.?SI 36 

6 0.7284 

_-. 

36: eS 0,6927 

I20 I 72 0.5Bf6 
171 i 50 0.5989 1 

30 -0.1023 3.3629 1,4269 
16 -0.0623 1.8940 1 36 1.4890 36 -0.1694 1.8186 

-0.0762 f.6423 I 42 13739 42 -azo63 1.~139 
-0.11861 1.7559 ! 48 1.3587 a -0.z9~z 25044 
-0.0879 1,5321 ! 54 1.1817 i 59 -0.2461 2.002f 

0.7127 
0.7029 
0.7008 -1 0.5956 

173: "9 
166 
34s: L __ - 

0.7426 
30 0.8089 
36 RB461 
42 0.6136 
a 0.7742 
$4 0.7029 

143; 2A 0,6152 
$492 48 0.6827 

0.5W 604 72 - -.- 

-0,0830 1 . 1 ~ 3  I 7e 0.9418 -0.1056 0.9506 78 0.6641 

-- i 84 .-- 

739; 30 OJW 1 
247 1 60 0.5989 

1 12 0.0001 1.3236 j It 1,6157 ' 12 -0.0047 0.8937 

! 36 -0.0296 1.56% I 36 1.4890 36 -0,0579 1.1643 
! 48 -0.0377 1.St40 i 48 1.36a7 s8 -00721 i.iaso 

0.9837 72 -0.0425 0.7342 I 72 -0.0302 1.0035 72 84 -0.M53 0.7802 
18. -0.0114 1.5057 i 18 1,5503 !-IS -0.0193 0.8179 

1.1817 1 54 -0.0407 0.9064 
0.8837 I 72 -0,0279 L7W9 

24 -0.0183 1.1685 . 24 12423 1 24 -0.0290 0.7719 

60 -0.0368 1.15?9 : 60 1.0743 BO . -0.0603 0.8829 12 

-ILL1351 1.0122 1 84 0.9648 ,--- 
1.e89D \ 26 -0.0349 111295 

1 72 -0.0201 0,01928 i 72 
I_ 

I --- 
352' 36 0.7029 
t760i 72 0.5056 

i568i 42 0.7086 
84 0.6107 

I_ 

i z  0.8633 

36 0.8461 
a 0.7l42 
60 0.w 1 
72 U.6723 

0.6878 84 
f8 0.6189 
36 0.0461 
54 0.7029 

0.6723 72 

24 a.7426 

-.---1_ 

- -  I 

le early periods are consis- 
3 p m t t r  than one indica[= 
i tha* P not related to Lhe 
mot. ; ~ t  wiii occur if 

%e the tnre 8. 
and B for AT&T yields a 

24 -O.(J091 1.1832 i 24 1.2423 -0.0144 0.?442 

0 . m  I IZ -0.oza7 0.6481 \------.-------..--- '&I ! fi -0.0150 ff.9874 i 72 

30 60 -08143 l.Wt1 ! 60 1.0743 1 60 -0.0211 0.7313 

-- 
-0,0177 1.4144 [ 48 1.3587 -0.0287 aszm 

30 -0.OW3 1.4284 i 30 3.4264 i 30 -0.a142 0,8672 
--.~L---.-----...--. 

! i 
i 

i 1 

i 
i 

' 

c: 
C I  

i 
i 

! 
F 
i 

I 

24 0,7426 
0.7742 

72 0.6723 

30 0.8089 
60 0,6621 

aa 

different picture. The estimated fl  coefficients for AT&T are .con- 
sistently less than one. The estimated r's. contrary to the implicarjon 
of cquatiok 141. are typically negative. Within the framework of 
the cquiiibriurn capital malket model, this development. which re- 
flccrs it sharp decline in the prices of the stock relative to the market, C0MMEN-S A S 0  

WVIEWS tit9 couId occur if the risk premium for AT&T was rising. Le., lp was 



._.- . . - 

1 .  I 

. :.+ : 

".-+ ' 
I:..% .. *. : 

- (d A 3 & T 

-- COMPUST AT - i NYSE, I 
SIRAICHT LINEAR i EQUILIERIUM RESTRICTEO STRAIOHT LINEAR i EQUILIBRIUM REST~~ICTED 

' REGRESSION ! REGRESSfON ! REGRESSION 
IEQUATIDN !31: 

-.- i .--- 
inME I A L P R i i  TIME i BETA ALPHA I BETA I TIME 1 BETA 

-!__i 

0.1358 

O.OS81 

0,2039 30 -0.052D 0.4570! 30 
36 -0,11!i9 0.8631 i 36 0.1853 

0.4583 42 -0.1331 0.8895 f 42 0.1680 
6 - 0 . o 6 ~  0.7606 . 46 0.4476 a -0.1521 1.0508 1 48 0.1455 i -0.0638 0.7000 60 0.S81 i 60 -0.0999 0.6130 i 60 0.2288 

0.5854 ' 86 -0.0738 0.4276 66 0.3009 I 66 -0.0528 0.5850 ' 86 
-0.0782 06741 I 72 0.8090 i 72 -0.0945 0,4900 i 72 0.3433 

0.3719 1 :28 -0.0881 0.8125. 78 

12 -0.0049 0,33552 \ 12 0,3132 : 12 -0.0060 0.2010 ''Y 0,1385 
-011119 0.6599 24 0.7118 24 -0.0161 0.1969 1 24 0,IBM 

0,5811 36 -0.0396 0.4157 36 0.1853 
0.4414 : 48 -0.0371 0.371) 48 0.1458 
0.5381 : 60 -0,0381 03740 60 LZ2Ea 

0.3433 
03719 

-0.0288 0,5770 1 46 

.6,030 0.6623 1 72 
84 -0.0499 0.6906 \ 84 

0.5314 i 54 -00197 0.1926 
0.i;OSO I 72 -0.0293 02433 

0.IBM 
0.1455 

-0.0202 0.6312 I 36 
-0.0171 0.5941 i 56 
-0.0257 0.6186 ; 72 
-0.0059 0.6733 74 OlllB i 24 -0.0080 0.1815 24 

0.4474 48 -0,0148 0.2390 \ 48 
-04192 0.6138! 72 0.6090 \ 72 -0.0258 0.3698 i 72 0.3433 

!' 
0.6362 -0.0072 0.2039 -0.0069 0.6460i 30 

[ 36 

ai3a5 

24 -0.0326 0.2283 ! 24 a 1%04 

-. 

MONTHLY 
INTERVALS 

i 6 -o,ooa 0 . ~ ~ 0  , 6 0.5197 
I 12 -0.OlOl 0.4168 I 12 0.3132 
i 18 -0.0392 0.7414 0.4953 

30 -0.0375 0.7754 30 0.6362 1 24 
-0.0240 0.6325 2A 0.1118 

1 36 -0.0650 0.8013 ' 36 G811 
i 42 -0.0711 0.7174 ! 42 

4 0 5 8 5  0.7769 ; 54 0,5314 i 54 -0 .mo 0.~321 1 54 0.1926 

0.5849 78 -0,1193 0.6886 76 0,3637 
EA 4,1063 0.8201 ! 84 G.5DZ3 84 -0.1240 0,6355 84 I -I_ 

..- 

I -0,0309 0.6723 t 36 

-0.0303 0.6065 I 60 
12 1 

1 0.6090 i 72 -0.0447 0.4077 ?Z 
0.5923 i 84 -0,0551 0.4845 84 -.. --: 

! 18 -0.0121 0.5205 0.4053 ! 18 -0.0145 i 18 0,5811 ' 36 -D.0239 

, ...- -.- [ 
- .. ~ --- -. . 

0.5381 1 l1f -0.0133 tgi:l i: 0.2288 
- .  

30 -0.0?17 0.55soi 60 I I_ 

-0,0100 0.5915 a5s1 I 0.1853 
0.3433 

0.16BO 

36 -0.0128 0.6050( 72 0.6090 

0 4583 
11.5923 

' 

0.1455 

0.1326 

0.6381 60 02288 

I-,-..--- 

: 
48 i 48 

-0.0065 0.46661 48 . 
-_-_e,- 

._I 

54 [ 5Q -0.0055 0.5438/ 54 0.5314 i 56 -~0.0056 0 . ~ ~ 7 0 1  54 

f i 

-. -- i ___I-- 

--. 60 i 60 -0,005s 0.5384 i m, -1 60 -0.0064 

66 1 66 -0.0048 0.5716 i 66 0.5866 1 66 -0.0061 66 0.30119 
-1-- 

--. - 
-3 

0,wo ' 12 -0.0071 0.3433 Ti 72 -0.0054 o.5sa2j I-- 72 

XJ -0.0059 0,%79[ 78 0.5849 

0.5923 84 -0.0068 0.59141 84 
i 71 

increasing. The measured value of B,  therefore. consistently under- 
stafes the Lme value of  /3 for AT&T ihroughout the entire perkxi. 

The six-month fi  estimates for GM are ali greater than one and 
and the z estimates are aIrnost always negative. These r d E s  are 
conn'stent with the view that the B estimates are approximately 
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berefore. consistently under- 
hroughout the entire period. 
are ?\' m a w  than one and 
i net e .  These restills are 
rstimares are approxirnateiy 

0 it is proper to iink slloa.abtz raws 07 return LO the 5rm's COSI of 
capital and t h e  firm's cost of capital to risk. Both the theory snd tj,? 
enipirical work presented above. however. indicate that a regurarory 
body can be misled if it attcmprs to use estimated p coefficients 
jrom rime series regression analysis in an uncritical way for rate 
regulation. 

If the capital .sset pricing model i s  LO be. used as the underlying 
framework for valuation, the refauop biiween the dorporate activ- 
ities, both ne$ and old, and the rdarhe risk .of"the. corporation J 

must be examined in much more derail than has,beea done to date. 
It is 7easonable to believe that such examinaxions will reveal that ': 

rrgdatoc' de~isions themselves directly effect tbe value of p .  for: 
they I inff uence the corporadon's p w t h  rate. stability. size, and. I 
payaur, I f W  conjecture is borne out. the regulatory body must 
be prepared tcr assess not onij. the impact of its decisions on the al- 
loaabIe return. hut also its effict on the riskiness of the company. " 

6. impticaflons for 
rate setting 
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volved either tests or theoretical ,extensions of  the 
basic market model. However, the model has also 
k e n  used with apparently good results for portfolio 
decisions, and it has recently been applied in a num- 
ber of public utility rate cases. We have not surveyed 
chis latter usage, but from our own experience we 
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erally be interpreted as signahg that a firm's risk is 
decreasing, the opposite might in fact be true. This 
paper demonstrates this point, then suggests that the 
electric and telephone utilities are in exactly such a 
position today. Our specific conclusion is that the 
CAPM as it is typically employed may be misleading 
when used in utility rare cases today, Our general con- 
clusion is that the basic modei must be used with a 
grent deal of caution, if it is used at all, in any situa- 
tion where a firm's fundamental risks are undergoing 
change. 

An Example of Misleading Bfefas 
The major problem with a11 cost of capital estima- 

tion techniques is the fact that the models require as 
inputs information about investors' expectations of 
future returns, yet reliable data are available only on 
past returns. Consider the basic CAPM equation for 
estimating a firm's cost of equity, 

where kx is Firm X's cost of equity, RF is the rate of 
return on risk-free securities, px is the stock's "true'' 
beta coefficient as estjmated by investors, and kM is 
the expected rate of return on the market (or on an 
"average" stock). To use the model to estimate kx, we 
need values for RF, Bx. and kM. There are problems in- 
volved in estimating each of these variables, and, as 
noted above, most of these probIems are we3 known 
and widely discussed in the literature. However, rhe 
probkm we focus upon here is not well known and 
could pomriuily cause sen'ously biased and grossty 
misleading eslimaies o J the cos1 of capilal. 

The problem, essentially, is that the beta coeffi- 
cient estimated with h,istoricaI data, bx, is likely to be 
a biased estimator of the true beta whenever a com- 
pany undergoes a basic change in its systematic risk 
position and its expected earnings do not immediately 
rise to offset this increase in risk. Unless there is an 
immediate offsetting increase in the expecred rate of 
return on the company's msefs, the increase in risk 
will cause a drop in the price of the stock. This stock 
price decline will lower the most recent holding period 
return used to calculate bx, and this, in turn, can result 
in a biased estimate of the true beta, Ox. 

Figure 1 expresses. this situation in graph form. 
Here we assume for Smplicity that Stock X has no un- 
systematic risk, and its original characteristic line has 
both a calculated and a "true" slope of 1.0. Now its 
systematic risk as perceived by investors increases 

from 8% = 1.0 ro @x = 2.0. The expected earning 
power of its assets does not increase, so there will bee 
drop in the stock price relative to the price that Would 
have occurred without the beta change. 

Suppose the change in BX occurred during a risiig 
stack market, a market during which the realj ,.'- 
retu'm on the market, kM, was 20 percent, well ab 
the mean market return, EM = 10 percent. Had 
changed, then the price of Stock X wouI 
creased with the market to produce a realized 
on Stock X equal to the required return, k 
cent. But pX increased, so Px must necess 
rise less than it otherwise would have risen), 
realized return, E, will be less than the 20 
quired return. For example, Ex might equal IS 
cent as represented by Point X in Figure I .  Since 
greater than R, at the same time that Ex is less 
kx, adding data point X reduces the slope of the c 
lated characteristic line, and the calcuia 
would dedine below 1 .O, the old f& = bx. Thus 
crease in pX leads to a reduction in bx, and if b 

Figure 7.  Hypothetical Characteristic 
Stack before and after a Fundamental 
Risk. 
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:APM, in equilibrium all characteristic lines must 
foss at Rp, hence a change in Bx would cause Stock 
('$ characteristic line to pivot about the point kx = 
,~~ =: RF. Therefore, when data Paint Y is  included in 
he calculation of bx, the characteristic line must 
recome sleeper. Depending on the number of observa- 
ions used to calculate bx, and the placement of Point 
i ,  it is conceivable (although unlikely) that bx could 
yen exceed &. To conclude this discussion, we note 
hat if k~ = EM, the impact on the calculated charac- 
aistic line would be absorbed entirely in the inter- 
:ept term, and the calculated bx would not change. 

n e  type of situation described thus far could be 
fescribed as a shock simarion - some event occurred 
ihat increased investors' perception of Px, which led to 
8 one-time price decline and a one-time very low rate 
ofreturn. In this case, bx would be a poor estimate of 
j, at best, and probably a very highly misleading one 
if the shock occurred in an up market. It would be 
fairly easy to detect a change such as this - the 
esiduai error term would increase, as would the 
,tandard error of bx. Thus, one could view a signill. 
:ant increase in ubr as a warning that bX itself might 
s l l  be a poor proxy for &. 

A similar change in risk could occur over a longer 
jeriod - there could be a gradual increase in a firm's 
ime systematic risk as opposed to a shock change. The 
gradual change situation is  probably more dangerous 
because i r  is more difficult to detect. To see what is in- 
volved here, we set up an example @f B hypothetical 
Company X which is orjgjnally regarded by investors 
3s being less risky than the average stock. (The details 
of the example may be obtained from the authors.) 
The company is assigned a risk index ox =. 0.75, and 
11s historical beta as calculated over the past eight 
Joarters is equal to its true beta; that is, bx = 0.75 = 

Now suppose the company begins to undergo a 
:hange in its fundamental risk position. This change 
W d ,  as in the case of the utilities, be the result of a 
!radualfy increasing awareness of the fact that utili- 
ks experience especially difficult problems during 
xriods of rapid inflation; it could result from a 

I 
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used to estimate the Firm's risk and its cost of capital, 
Lhe would be biased and misleading. 

Had the change in P x  occurred in a down market, 
riphere kxr was less than EM, tbe calculated beta would 

be biased, but in the opposite direction. For ex- 
s&ple. suppose the change occurred when the real- 
ized market return was kM = 2 percent. Px would 
decline because of  the market drop, and also because 
,f the increase jn Px. By the assumptions of the 

gradual increase io the company's debt ratio; or it 
could be caused by any number of other factors. The 
point is that as Company X's position deteriorates, its 
systematic risk increases, and, as a result, the p used 
by investors to determine the stock's required rate of 
return increases. At the same time, investors do not 
expect the firm to be able to earn a higher rate. of 
return on assets to compensate for this increase in 
risk, (We should note that throughout this paper we 
fallow the fundamental CAPM assumption that only 
systematic risk is relevant in determining risk 
premiums. If  this assumption is incorrect, then the 
CAPM simply cannot be used to estimate the cost of 
capital anyway. So, for purposes of discussion we 
adopt the CAPM assumptions, then show that, even 
granting these assumptions, serious problems may be 
encountered in attempts to  make the model opera- 
tional on the basis of historical data, as witnesses have 
attempted to do in utiljty rate cases,) 

??lese trends in Company X's p are shown in Figure 
2. Prior to Period 9, fix = 0.75, However, during 
Period 9 the company's position begins to deteri- 
orate, and its risk as measured by fl  begins ta increase. 
At the end of Period 16, the company's risk stabilizes, 
but by then its true beta is  just over 1.3. Thus Com- 
pany X has, over a two-year period, changed in the 

Figure 2. Changes in Company X's Systematic Risk. 

Quarten 



10 

L '. ,.! " 

minds of investors from a low-risk to a high-risk 
stock. 
Now consider Figure 3, which shows the cost of 

capital for Company X and for the market. Aithough 
both experience random changes in the cost of capital 
from quarter to quarter, just as interest rates and 
stock yields vary over time, the dominant features of 
the graph are these: 1) the cost of equity for the 
average company is approximately constant at  the 
rate kM = 3 percent per quarter; 2) Company X's  cost 
of capital is approximately constant and equal to kx = 
2.75 percent per quarter during periods t = 0 to 8; 3) 
at t = 9, when Px begins to rise, kx also begins ta rise: 
4) this increase continues uti1 Period 16, at which 
time kx stops rising and begins to fluctuate around the 
value 3.5 percent per montb. 

Next, consider the effects of Company X's rising 
cost of capital on the price of irs stock. We assume I )  
that the increased risk does not affect the size of the 
future dividend stream, only its riskiness, and 2) that 
the stock price is determined as the present value of 
the expected future dividend stream: 

R, 

Figure 3. Changes in the Cost of Capital over Time. 
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Before the change in Company X ' s  risk position, its 
earnings, dividends, and stock price grew at the rate of 
t .25 percent per quarter. The stock price would have 
continued to grow at this rate had the company's risk 
not increased. However, from t = 9 through t = 16, 
the period during which Px and kx were increasing, the 
rising kx causes Px to decline. This situation is shown 
in Figure 4, which plots the price of the average stock 
along with that of Company X. 

We next calculate the total returns on Company X 
and the marker, using the equation 

, 

P, - pt.1 

Pt ,  
Return' = - -k 

Pt., 

The returns of Company X are then regressed 
against those of the market in the standard manner to 
generate beta coefficients, bx, for Company X in 
various periods, We use a moving series of eight quar- 
ters to calculate the betas; these calcuIated betas are 
plotted in Figure 5, dong with the true betas as shown 
previously in Figure 2. Figure 5 demonstrates our ini- 
tial contention - other things held constant, an in- 
crease in risk as measured by the true beta causes a 
decline in the stock price, which in turn can lead to low 

Figure 4. Stock Price Trends: Company X and the 
Market. 
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FjSore 5. True versus Calculated Betas for Company X. 
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rates of return, which can result in low calcurated beta 
coefficients. In this situation, the calculated betas tend 
io be downward biased during the period of increas- 
ing risk, I = 9 and t = 16. Once the company's risk 
slabilizes, the cakuiated beta begins to increase, and it 
approximates the true beta N periods aRer the risk 
stabilizes, where N is the number of periods used to 
calculate the beta coefficient. 

We can now summarize the example and use it to 
show how the CAPM would lead to a serious mis- 
specification of Company X's cost of equity capital: 

1. We know that Company X's,risk and cost of 
capital were rising over the eight quarters. 

2. We know that Company X's true beta coeffi- 
cient was originaliy 0.75, and that its cost of 
capital was originally 

kx = RF + bx(kh; RF) 
= 8 f 0.75(12 - 8 )  
= 11 percent per year. 

3. We know that the calculated beta from Periods 9 
through 24 is below the true beta; at Period 16, 
when the true beta is about 1.3, the calculated 
beta is only 0.5. Used in a mechanical way, the i 

CAPM approach would result in a cost of capital 
at Period 16 of 10 percent: 

kx = R p  + bX(kM - RF) 
= 8 -t 0,5(12 - 8) 
= IO percent = calculated cost of capital. 

4. However, the resu1.t~ in (3) are con*tary to 
known conditions, We know that Company X's 
annual cost of capitai has in fact risen from I 1  
percent, which was less than kM, to 13.3 percent, 
which is above kw: 

kx = RF .+ f l x t h i  - RF) 
= 8 f 1.33(12 - 8) 
= 13.3 percent = true cost of capital. 

Thus, in this situation the use of the CAPM produces 
seriously misleading resuits. 

I s  ihe Problem More Than Mypoflhetical? 
These hypothetical examples demonstrate that a 

potenfiat problem exists if betas based on historical 
data are used to estimate security risk, However, are 
they strictly hypothetical situations, OF do similar 
problems actually arise in the real world? While we 
cannot prove that the problem exists because we do 
not know how to determine Px, there is strong evi- 
dence that the situation described does, at times, exist. 

First, during the period 1973-1975, the real estate 
investment trusts (REITs) experienced disastrous 
declines. These companies were borrowing heavily on 
a short-term basis, and when short-term interest rates 
rose dramatically during 1974, the interest costs of 
REIT's exceeded their incomes. The problem was 
compounded by hjgh vacancy rates and slow turn- 
overs for many REIT-financed projects. Before these 
developments occurred, the REIT's were regarded as 
being average risk stocks, while their average cost of 
capital was probably about equal to that of the 
average firm, Then, as the true situation began to un- 
fold, analysts' reappraisals of the stocks caused invest- 
ment advisory services such as Value t ine  and S&P to 
change their REXT ratings from low or average risk to 
higher risk. These reappraisals were undoubtedly a* 
companied by increases in the required rate of return, 
which certainly contributed to thp decline in the S&P 
index of REXT stocks from f 1.48 in January of 1973 
to 1.19 in December of 1974, 

During this period [he berm of the individual 
REIT'S were declining sreadi!y, just !ike DUI hypo- 

k 
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tabfe 1 Selected Real Estate Investment Trust Data 
April 5, 1974 

American Century Mortgage Investment 
July 5. 1974 

Value Line Safety Index 3 5 
Price/Share !$ 7-30 $4.50 

Beta 1.09 0.85 
(% Decrease) ---3870 

C. I .  MortgageGroup 
Value Line Safety Index 3 4 
P rice/Share $11.00 $5.60 

0.55 Beta 
(95 Decrease) 4 9 %  

-_I_ 

0.84 
-_I_-- 

- Source: Value Line -.. - 

rhrtlcal Cohpany X. For example, American Cen- 
tury Mortgage Investment’s stock prke fell from 
$7.30 in April 1974 to $4.50 in July 1974, or by 38 per- 
cent (see Table 1). Value Cine changed its “safety in- 
dex” for the stock from 3 (average risk) to 5 (highest 
risk) during that time, but Value Line’s beta for the 
stock dropped from 1.09 to 0.85. The dedine in the 
calculated beta could indicate that the company’s sys- 
tematic risk actually declined, but this seems unlikely. 
Actually, the reduction in beta was probably caused 
by an increase in risk from the viewpoint of investors, 
as hypothesized in this paper, It simply boggles the 
mind to think that a portfolio manager would really 
think that he was reducing his portfolio’s risk if he 
added a REXT stock after their troubles became ap- 
parent, even though their calculated betas had fallen. 

If our contention is correct, then the REIT‘s betas 
should have faltowed a path like that shown in Figure 
5, first declining and later rising. Indeed, on Novem- 
ber 12, 1976, Value Line reported a beta of 1.15. up 
from 0.85, for American Century, and one of I .05, up 
from 0.65, for C. I. Mortgage Group. 

The phenomenon of falling betas in the face of ris. 
ing risks is ~ S D  seen in Table 2, which traces the betas 
of Qe three largest U. S. business faiXures - Penn 
Central, W, T. Grant, and the Franklin National 
Bank - as they headed into bankruptcy. Like thc 
REITs, it would appear that the rising risk percep 
tions helped cause a decline in stock prices, which ir 
turn produced low betas. Thus, these data also suppor 
the contention that historical betas can be grossly mis 
leading indicators of risks and of investors’ percep 
tions of these risks. 

A similar situation, but one where misleading beta 
could cause a great deal more harm, appears to hav 
occurred in the electric and telephone industries in rt 
cent years. Fuel shortages, environmental problem: 
and uncertainries about future demand have raised tt. 
investment risks of the electria, while actual ar; 
potential increases in competition and a rising del 
ratio have increased the risks inherent in telephoi 
stocks. Both groups have suffered from regulatory la 
innation, and earnings quality declines. Althout 
other industries are exposed to somewhat simil 

Tcrbte 2. Beta as an Indicator of Risk 
I174 7/74 , . . 1/75 7/75 1/76 7/76 -.. -, . .. 

W. T. Grant 
Beta 1.37 1.30 1.30 1.30 
Ssfew Rank 3 3 4 5 B 

Franklin NY  cor^: ’ 

Beta 0.82 0.75 
Safety Rank 3 4 B 

Safety Rank 5 5 B E? 5 5 

Penn Central 
Beta 1.24 1.20 ’0.76 0.75 

---.--- - 
B Bankrupt 
Sourcc: Value Line - _I _1_ 
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problems, it does appear that the electric and teie- 
phone stocks’ risks have increased relative to the 

stock. This change has been noted in the 
financial press, in analysts’ comments, and in the 

ratings” of the companies’ stocks and bonds, 
The appendix lists some of the fundamental factors The Capital Asset Pricing Model (CAPM) bas 
that have been cited as having increased the utilities’ \ rwejved increasing attention in recent years. It has an 
risks vis-h-vis thost: of the average industrial COIR- appearance of simple elqanm which gives it great 

while Figure 6 gives a Plot ofthe Price perform- appeal, especially in legal procedures such as utility 
;OG of utility and hdustrh1 s h k s  tbe Period \ rate cases, where commjssjons seek precise, quantita- 
1965-1975. Note particularly the similarity between 

Figure 4, the one for our hypothetical 

the u!ilifies’ irtcreasfng risks, their beta 
coeJflcfents remained essenriafly mchanged JProm 
1964 through 1975, The average electric company as 
represented by Moody’s 24 utilities had a beta of 0.74 
for the per,iod October 1964 to June 1970; the average 
beta of these same companies was 0.75 during the 
period January 1971 to December 1975. AT&T’s beta 
actually declined from 062 to 0.59 between the two 

ntially constant betas could be inter- 
preted in either of two ways: 1) that the utilities’ sys- 
tematic risk has remained stable over the past 12 years 

r 2) that the industry’s true risks have risen, but that 

has also affected the utiIities’ betas, The second ex- 
planation seems more plausible than the first.* 

COnciusions - 

I .~, 
,e same arithmetic phenomenon which biased down- 
lard the beta of our hypothetical Company X, and 
robably produced the low betas of Penn Central, W. 
.. Grant, Franklin National Bank, and the REIT’s, 

iigure 6, Utility and Industrial Stock Prices, 
‘965- t 975. 

S P  stock 
Price Index 

80 I 

1965 67 69 71 73 ’5 

%urce: Standard and Poor’s Corporation, Srarisrics. 1976 Edition, 
3.121-122. The data plottcd are annual averages. 

tive “answers.” However, this paper suggests that in 1 the current environment the CAPM probably pro- 
’ duces downward-biased betas, and hence cost of 

cap.ita1 estimates that are too low. Calculated beta 
coefficients will tend to decline whenever a com- 
pany’s fundamental risk position is increasing at a 
time when the general market is rising if investors do 
not expect earnings to rise sufficientIy to offset the in- 
crease in risk. Thus, using betas as a measure of risk 
can yield conclusions that are exactIy opposite to the 
actual facts. This point was demonstrated with hypo- 
thetical examples, but there i s  evidence that the situa- 
tion described in the examples may, in fact, exist. 
Thus, the firms involved in the three largest U. S. 
bankruptcies - Penn Central, W. T. Grant, and 
Franklin National Bank - all had declining betas and 
poor earnings prospects as t8ey. approached bank- 
ruptcy, as did the REIT’s during a period in which 
their stock prices dropped sharply because of in- 
vestors’ increasing awareness of the industry’s in- 
herent risks. Similarly, the electric and telephone 
companies’ betas remained constant or even declined 

t from 1964 to 1975, at precisely the time when the in- 
dustries’ fundamental risks were increasing and in- 
vestors were downgrading the companies’ stocks and 
bonds from “widow and orphan stocks” to stocks that 

The implications of all this for utility rate cases is 
quite clear: historic betas do not necessarily reflect the 
risks inherent in utility stocks, so a great deal of cau- 
tion is necessary if the CAPM is to be used to esti- 
mate 8 utility’s cost of equity capital. The CAPM is 
logically appealing, and it is the subject of a great deal 
of current research, including research designed to use 
a company’s fundamental position to help estimate: its 
future beta [SJ. Quite possibly, this research will be 
successful in increasing the model‘s validity and 
usefulness in the utility context. Vet, at present, the 

i 

$ 
I ’ 
-- possess a significant degree of risk. /e,./ 

__1_1_ -- 
*It should be noted that the condusions reached horn are cornplctciy 
consistent wilh those reached by W. J .  keen  and E. M.  Lerner [I].  



14 

I .  

.. 

CAPM should be used in utility rate cases, if at all, 
only with a great deal of caution. 
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Appendix. Factors That Raised Utilities' Fun- 
damental Risks Vis-&vis the Market in the Period 
1965-1935. 

1. Factors That Have Affected Both Electric and 
Telephone Companies 

A. Related eo Inflation 
I .  Regulatory lag: costs rise, but rates are in- 

creased only after a lag. 
2. Depreciation is inadequate, so economic 

profits are overstated, This problem is espe- 
cially prondilnced for utilities because they 
are so capital intensive. 

3. Interest rates rise as a result of increased in- 
flation, This has an adverse effect on utili- 
ties' profits because utilities use a great deal 
of financial leverage, and also because of 
regulatory lag in getting higher rates to cover 
higher money costs. 

4. Inflation increases investment requirements 
and the need for new capital. This factor is 
especially pronounced for utiiitics because of 
their capital intensity, 

- 

3. Deterioration of "Quality of Earnings" 
1. Allowance for Funds Ustd During Con- 

struction (AFDC) is a much higher percent- 
age of earnings today than it was in 1965. 

2. Flow-through effects are increasingly im- 
portant to companies operating in flow- 
through states. 

3, Increased frnancial leverage has helped to in- 
crease EPS, but, at the same time, this in- 
creased feverage has increased the risk in- 
herent in. reported earnings. 

11. Factors That Have A Primary Impact on the Elec- 
tries 

2. Eugene F. Brigham, Financia[ Management, Hinsdale, 
Dryden Press, 1977. 

3. Robert L. Hagwman, "Finance Theory in Rate Heat. 
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from Investment Fundamentals," Financtal Analp& 
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A.  Environmental Factors 
1. Huge and changing pollution control expen- 

diture requirements have had an effect on 
current profits, and they have also increased 
uncertainty about future profits. 

are the costs OF meeting these standards and 
even the ability to meet them at any cost. 

3. The situation with' regard to nuclear plants is 
unclear. This Factor has serjously increased 
the risks of certain companies. 

4, There are problems involved in getting sites 
for generating plants, including time anti 
money cost of getting all necessary ap. 
provals, 

2. PolIution control standards we uncertain, 

B, Fuel Cost Availability 
1. What fuels will be available, and what wilt be 

their costs? Examples of the kinds of prob 
lems that have increased uncertainties and 
raised risks include the following: Westing- 
house's situation with regard to nuclear fuel; 
the oil price jump: the natural gas shortages: 
will coal be available, and can it be burned? 

2. Fuel adjustment clauses mitigate some of 
rhese problems but certainly do not eliminatt 
them. 

C. Demand Forecasting Uncertainties 
I .  Utilities can no longer make accurate 10% 

run demand forecasts with a rufer. NO on 
knows the lagged effects of sharply highe 
electric prices on demand (lagged pric 
eiasticity), how successful conservation el 
forts wjllkbe, and so on. 

2, The utilities must start construction yeat 
ahead of need, but find it terribly difficult t 
develop accurate forecasts in the current 81 
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1 vironment. They could end up with excess 
capacity, or with shortages and poor service. 
Efforts toward load-leveling will compound 
this forecasting problem, because if these ef- 
forts are successful, they will mean larger 
base load plants, which have longer con- 
struction times. 

r l J+  Factors That Have a Primary Impact on the 
releahone Companies 

A. Increased competition as a result of recent FCC 
decisions. 

B. Changes and potential charges in procedures for 
costing and pricing services. The effects of these 
changes on demand are unknown, but theuncer- 
tainty about them increases the risks of equity 
investors. 

C. The threat that AT&T might be broken up. 
What would this do to the W. S. telephone sys- 
tem? Would massive rate increases be required 
on local residential services? Would political 
pressures delay increases? Would rate increases 
meet consumer resistance and result in lower 
demand? We know that Gillette loses money on 
razor production, but produces razors in order 
to sell blades. I f  it were forced to use a strict in- 
cremental cost pricing system, Giiiette’s 
revenues would decline. The same thing might 
hold true in the telephone industry, where the 
existence of telephones in most residences in- 
creases the value of business tetephones. 

D. Telephone companies’ equity ratios have 
declined even more than those of the electrics 
during the past ten years. 

FINANCIAL MA NA GEMENT ASSQCfA TION 
I977 Annual Meeiing 

Dates: October 13-15, I977 

Place: Washington Plaza Hotel 
Seattle, Washington 

Program Parlicipalion: Professor George E. Pinches 
School of Business 
University of Kansas 
Lawrence, Kansas 66045 
[913) 864-3536 

Mcedng Arrangkents: Professor Charles A. D’ Ambrosio 
Graduate School of Business Administration 
University of Washington 
Seattle, Washington 98I05 
(206) 543-4773 or 523-4748 

Placenwnt Information: Professor Donald J. Puglisi 
ColIegc of Business & Economics 
University of Delaware 
Newark, De. 1971 i 
(302) 738-2556 
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Richard H, Pettway 
University of Florida 

f’ ’ :I \ Since the development of the capital ussel pricing model and rho articles of 
Myers (1972) ana‘ Breen-Lenter (1972), [ h e  use of tAs CAPM io w m w e  ihe 1 reyiiireci rnra of r c m v  of cqziily investors hnci rhoreby to dcctcrinbie the a l l o ~ e d  

I rate of return for n utility has becotize more cotitnion. Althot~ggh the CAPM 
\ does irof require stnictirrnl scabiiiry of its pararneters mensiired from historical 
1 obsewitioirs, re(iwiuh1e strthility is presitmcci. O h m v i s e  die tmdef  is not 
i operutinaal/y irscjkl. The prr~p.izwes of this pnpur crre to explore rlre sfrrrciitruf 

srcibiliiy of the ssrimciriiig process ctnd to assess whether the CAPM is 
: operatiorial in nctiial regulntovy proceedings. 

I’ 

i 
‘ ~ 

\ 

I Since rhe development of the capital asset pricing model (Sharpe, 1963 
and 1964; Lintner, 1965; Fama, 1968) and especially since the articles by 
Myers (I972a and 1972b) and Breen and Lerner (1977), the use of the CAPM 
to measure the risk perceptions of equity investors and rhereby to determine 
the allowed rate of return for a utility has become more common.* Advocates 
of the CAPM generally have developed estimates of the required rate of return 
based upon historical obser’vations OF the return on comparable utilities versus 
the return on the market portfolio, thus measuring the shareholder’s required 
price of risk in a “beta” term. Using the CAPM to determine the required cost 
of equity capital of comparable companies will provide estimates of the required 
rate of return that may be used to determine the allowed rate of return of a 
utility following the dictum of the Hope case.* 

’ 

This research wns supported in part by a grant from the Public Research Center, 
[Jniversity of Florida. 

A brief and incomplete list of thc applications of the CAPM in regulatory hearings is its 
foilows: Stewart C, Myers used the CAPM in the Comsat rate case (FCC Docket 16070) and 
the A. 7’. & T. rate case before the FCC in 1971. Rccently, there have been more uses of” the 
CAPM in rate casts such. as: R i d  L. Copeland. Jr,, before the Arkansas Public Service 
Commission, Docket No. U-2647, concerning Arbnsas Western Gns Cornpimy, and James I.. 
Bicksler hefore the South Carolina Public Service Commission, Docket No. 76-3524. concerning 
Southern Bell Tclephonc Company. Professor Bicksier has filcd tcstimony using the CAPM before 
the Public Service Conimisvians in (be statcs of Mississippi, Gcorgin, Illinois, New Jersey, 
Oregon, and Iowa. 

“The return to the equity owner should be commensurate with the rcturns on invesfnients 
and other corerprises having corresponding risks. That return, moreover, should be sufficient Io 
gssurc confidence in the financial Integrity of the cnlerprise so as to maintain its credit and 
attract capirRI.” Federal Power Cuncnrissiurt 01 C J ~ .  Y .  ffopo Nnrnrd Cos Cotnpftrry, 320 U.S. 
591 (1949) a1 603. 

239 



In almost all rate cases, the required rate of return on equity capital for the cornpany 
in the hearing is estimated by measuring “the return to the equity owner in orher enterprises 
having corresponding risks” as suggested by the H o p  case. Since we are not concerned with a 
specific electric utility with specific risks, we have generalized the measurement process to B large 
group of electric power companies. The thirty-six utilities chosen here are targe and pubiicly 
traded and represent the popuiation of electric utilities on Ihe I.S.L. data tapes, except for one 
company, Consolidated Edison. Consolidated Edison was omitted from the sample because of 
its dramatic price movements after omitting its second quartcr 1974 dividend. 

The one-week holding period return on stock i was defined as equal to (Pc - P,-,)/Pt-,, 
where f is the Thursday closiag prlw of the utility’s common stock. l l h a s  been argued that the. 
holding period return should contain dividends as well as price chapges, especially for high 
dividend paying stocks such as public utilities. A test was performed on the 36 public utilities in this 
sample over the six years of the study period to determine lhe degree of correlation between the 
rneasureuscd, (Pt - P,-z)/Pt+, versus adividendandpriccrcturn measure, (P, -k Dr - P t - , ) / f t +  
Thc dividends were added to the price returns in the week that the stock went ex dividend. 
Over the study period, these two measures were extremely highly correlated, R2 = 0.9827. Thus, 
because ofthe high degree of:correlalion between 1hc two measilres and because of the difficulty 
OF ridding Jividend retwn to Ihe market index teturns, the holding period retwns used In this 
study are based only on niarket prices. 
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Although the CAPM does not require structural stability of its parameters 
over time, it is hoped that they are reasonably stable, for otherwise the 
model is not operationally useful. Since the  majority of applications of the 
CAPM in utility hearings have used historical data to measure the required rate 
of return, this structural stability in the parameters of the model is  generally 
assumed. It is the purpose of this paper, in Iight.of h e  niz@,and,vf 
i,@h4tctric p o w c r ~ n ~ ~ ”  .. a i ~ ~ ~ ~ ~ ~ 7 O ~ , ~ ~ - e x p !  ~ ~ ~ . .  .thn..sliucru_r 
of the est&-&tingpriTcess and ta assess whether the CAPM is an operational 
rn5d.A for determining the al!owed rate of return EI regulatory proceedings, 

---. .+.,_ ,. .... 
-“. - v U I * I y I ”  ,.-“,4...C-T-,.. .._. ..”,- .-...--.-.-1..-m 

~ ” ” , ~ ~ , _ _ _ * _ . - , ^ _  ”.,,-- _,. e..... ---~~-~--..--,..---,.-.-,. 
*IC-C-.uc- 

2. MeCitPsdolrPgy 
E3 Myers (1972b) correctly points out that any use of historical price data 
as employed in most applications of the CAPM to determine the requireti rate 
of return on equity capital must fit a madet such as: 

where Fjr is the return on‘stock i in time t and where the tilde indicates a rapdurn 
variable, Flld is a market return factor common to all assets, h, and & are 
the parameters to be measured, and fiic is the error teim associated with the 
linear model. The real ,question is whether the~~$e~-$$&c??m~t 
rep ...-̂ .-”..‘,.“~--“ r e s e n t ’ ~ ~ ~ ~ ~ “ ~ P ~ ~ ~ ~ ~ ~ ~  . I. -&,e,.. ...- ^ .. part!cipant .. , s - It is the objecti vc of 
this paper to rneasWZ%iE%%a%&ty of the estimates of these parameters over 
time in such a way as to be able to comment on the validity of using the expost 
estimating process in equation (1) to determine the required price of risk and 
thereby the required rate of return on equity capital of electric utilities. 

To obtain be!Xer esti,n?ates .zLt&$$* , arameters apd to measure their 
struchural chkigk over ‘ ~ ~ ~ ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ r ~ ~  
C t f m ! i o s e n  to represent the indust~y.~ The weekly hotding period 
r e m g  cashxidenas were &Grmined for each utiIity based upon 
its Thursday’s dosing prices adjusted for stock splits and stock dividends.* 
These returns for each utility for each week were then added to determine an 
average holding period return for a week on a portfolio containing equal amounts 

i’rl = &f 4- 4- e,(, (1) 

P” I*_* .... “.,n..h-“-L- 

m$@I are good cstil-nate; of the trw :j**a!!$.& ~ ~ ~ ~ ~ ~ - ~ ~ ~ . , u n ~ b ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ d  

””- ’ P - V  um- ,..%.d 

FlGUF 
EVEN 

1-7- ~ 
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FIGURE ‘1. 

EVENT CHART: PUBLIC UTILITIES 
CON. EO. 
DIVIDEND 

OIL EMBARGO DECISION 
1 0- 18-73 4-24-74 

I saa 1975 IC, 1971 I,,, 1972 1 1973 

I t  I I-- .-- 

I * 
1-7-7’1 

i 
4-18-74 

1976 

[N r- 40) -T-----* %- 
4-1-76 

12-3( 

of investment in each security.& Thursday’s closing prjces o€ the S & P 500 
composite index were used to determine the holding period returns ofthe market 
index or common factor. 

To test the stability and validity of the parameter estimates obtained in a 
manner used in past rate hearings, st test period of six years was chosen of 
weekly holding period returns from January 1, 1971, through December 31, 
1976. This six-year period was initially divided into eight separate time periods. 
Since major Change3 or’shock’events such as the energy embargo and the 
Consolidated Edison dividend decision coufd have had a dramatic effect upon 
the stability of these parameters, the time periods were chosen such that the 
beginning of a period was just affer one of the shocks and ended just before 
the next major shock, A diagram of these periods and the dates of these 
sfiocks can be seen in Figure l..The eight sample time periods were: 

Period I ,  year 1971, 52 observations of portfolio holding period returns. 
Period 2 ,  year 1972, 52 observations of portfolio holding period returns. 
Period -3, year 1973 through October $1, 1973. The date of the first news 

about the energy embargo was October 18, 1973; therefore this test period 
ended the Thursday preceding this date. The period contains 41 observations. 

Period 4 ,  From October 18, 1973, until April 18, 1974, The announcement 
that Consolidated Edison was omitting its second quarter I974 dividend, 

_Cp 

Nolc thiit the holding poriod returns each weck were determined first for cach udlily, and 
then were averaged IO dctcrminc the holding period return of the portfoIio oE thirty-six utilities 
for weck r. Thus, an equally wcightcd pOKf0~0 was creatcd, The author is not arguing that 
the portfolio formed is “efficient,” but only that the firms are comparable so that the Hope case 
dictum c m  be followed. Additiohally, it is not argued that the weekly holding pcriod employed 
hero is thc “optinral” holding period for these securities. Agnin we arc only atzcmpting to replicato 
cxisting practices in rate bearings for his test. 

? 

76 . 
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reversing its policy of paying a dividend in each quarter of the previous 89 
years, was made April 24, 1974. This period contains 27 observations. 

Period 5 ,  from M a y  16, 1974, until the end of 1974. Three weeks were 
omitted from this study around the ConsoIidated Edison announcement to 
remove any distortion that could have occurred due to this shock. The period 
contains 33 observations. 

Period 6 ,  thc first two quartcrs of 1975, 26 observations. 
Paribd 7, the last two quarters of 1975 and the first quarter of 1976, 

Period 8, the last three quarters of 1976, 40 observations. 

Each test period was used to develop estimates of &, f ir, and vUl, and 
these were compared with the observed parameter values in the next time 
period. XI no significant difference between these structural parameters was 
found, then the time periods were pooIed and new estimates were formed md 
then compared to the observed value in the next period. If there were 
significant differences in any parameter, that time period dorrld not be pooled, 
This technique enabled us to observe the validity of' estimated structural 
relationships devetoped from ex post data containing a large number of 
observations and long-run estimates of these Thus, the following 
hypotheses were estabIished for testing (see Figure I): 

39 observations. 

CYL = tr2; appl = CY,; = Cr,; DIplll = Or,; Cyg. = a,; spry = at; (Y, = O!,; @pi/[ 

= aprv;  @ p u r  = CC,; Ea. 

PL E PZ; P P I  = p 3 ;  PP!I = P<; P P l r I  = P S ;  p S  = P6; P P f V  = P7; P7 f i e ;  P P U I  

= f lPfl4 PPKKI = P 7 ;  Pprrr = Pe. 

vu? = at tB;  ~ l l ~ ~ u  = v lw;  ~ ~ , p r I r  = o,,Y; rue i i i  = wtre.' 
"ul = CuZ; CIIP! = G113; WupIf = r ~ d ;  Uui'rrr = TvS; GIIS = c u e ;  CttPIQ = T I L T ;  

Occasionally a Chow tcsk (1960) is performed to test whether p1 = p1 = p. This test is iiot 
applicable in this case, because the test requires that rhe error terms of the two samples have the 
same normal distribution. This is not the caw here and is ,  in fact, what wc'wcrc testing for and 
round. Second, the vector p in the Chow test also contnins inicrccpt vnlucs, whereas we wonted 
lo separate out thc intercept value from the slope value, $. The actual tests were a means lwt 
and a variance test. See notes 7 and 9. 

' Note that the hypotheses are stated in terms of true values of a and p, not just sample 
estimates, becausc if we assume that the populations sampled are normal, thc population vari- 
ances arc Iiomopncous, and the parameters are independent, then t he  following vets of relation- 
ships hold: 

truc beta = estimated beta + error 

Pt = 61 * 1, 

Pr+r I= btcr +Jr+,. 

We want- to rest whether p, - plrr = 0. In terms of (he expecled values pf = E&) and 
p,+* = E@,+,) as E( / , )  = 0 and E(/,+,)  = 0. In terms of the variance of the difference 
Va@, - fit+,) = + &,+, as the covariance is cqunl I o  zero. Thus, the eslimatcd cr di& 
ference is 

ThcreFore, a r-statistic of this diffcrencc lest is 

ir  
n 
SI 
el 

bc 
St 
oi 
or 
ar: 
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TABLE 1 

AUTOCORRELATION TEST FOR UTlLlrY SAMPLE 

PERlOO DURBIN-WATSON dL (0.05) dU (0.05) --- 
SlGNlFlCANT POSITIVE 
AUTOCOR RELATION 

SlGNlFlCANT POStTlVE 
AUTOCOR RELAT ION 

I .  (n = 52) 1.1231 1.46 

2. (n = 52) 1.1912 1,46 

3. In = 41) 1,4333 1.39 1.50 INCONCLUSIVE 

4. [n 27) 1.0005 . 1.24 1.56 

5. (n = 33) 1.495'1 1.32 1.58 INCONCLUSIVE 

-__I --------.- 
_____I_--- -- -.- 
- - - - ~ _ _ I ~ ~ - - " I _  

SIGN1 F ICANT POSITIVE 
AUTOCO R RELAT tON ~...I~llt-----..--~l.I---.-.-l- 

-- --- I_- --- 
1 

SIGN( FICANT POSITIVE 
AUTOCORRELATION - 1'55 6. tn = 26) 0.am 1.22 ----- - -- - 

7. (n = 39) 7.5102 1.38 1.60 INCONCLUSIVE 

8. (n = 40) 1.4392 I .3a 1.60 INCONCLUSIVE 

_. --I---- - 
I -- -- 
3. Empirical tests 

@ After obtaining all of the regression results of the market model (I)  applied to 
the average weekly holding period returns on the utility portfalio over each of 
[he eight time pcriods, the Durbin-Watson statistics, found in Table 1, were 
calculated. Significant positive autocarreintion was found at the 0.03 level in four 
o? the eight periods. AIthough the other four periods exhibited inconclusive 
positive autocorrclation, the Cochrane-Orcutt iterative technique was ernplayed 
to dcvclnp a rnodcl which would not hnvc any significant positive atito- 
correlation in any OF the eight periods. Thus, a first-order autocorrelation 
model of ( I )  was employed in each period.8 

_-----.--.-----I__ 

The Siwc logic cim bc uscd on the intcrcrpt viilues. el and (L.~+~. Sec Willinm L. Hays and Robcrt 
L. Winkltr, Stccrb/ics: PwbobEty,  IitJurrhca nrid Drcisiuits (New Yotk: Holt. Rinehnrf and 
Winston, IRC., )970), p. 426. 

Allhough the nndom walk hypothesis assumes that there is no autocorrelation prcsent 
in 1 1 1 ~  n w k c t  moilcl, signilicrlni wtcicorrehlion WIS fortnd in the n\odel applicd lo the porlfolib 
rc lwn dnca of Zh ptiblic utilitias i n  this s~ccdy. One shutiltl rcalize IIW the pwlfolia iiscJ in lhis 
study is nyt rnndornfy setcclcd, btrt is conccnrralcd in only one industry. Thercfot'c. any "industry 
eEcct" or consistent industry change which is not captured by a ebangc in the general index 
emptoyed, rho S 8r P 500. may be found in the error term of the model in such a way lhnt it 
becomes naniandom, Such "induslrial CFW~S'' were found to be sieniticent in severid periods ollhis 
study; therefore. to climktatc this source of bias I n  the distributions of t l x  wpectdd values 
of ille parameters of (he modct. the Cochranc-Orcuct (1949) iterative techniqoc was employed 
on the original dntii. All subsequent analysis is performed aCter using this technique to eliminate 
any autocorrelation in the dnta. 

An olruoynious revicwcr sirggcsted \hilt [he positive autocor'rcln~ion in \IN dntn may be dttc 
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T A B L E  2 

CORRELATION AND REGRESSION INFORMATION OF UTIL.ITY SAMPLE 

I 2, 1972, 53-104, n-52 I-- - 
PI. POOLEO I, 1971, 1972, 1-104, 

.- n = l M  - 
3. 1973 (PAR7): 105-145, n=41 I- 

Pn. POOLEO E, 1971, 1972, 1973 
[PART), 1-145L"= 145 

4. t973 (PART), 1974 (PART), 

Pa POOLEO LIi.' 1971, 1972, 1973. 
- 146-172, n 21 

1974 (PARTI, I-172, n- 172 ---. 
5. 1074 (PART), 116-2011. n=33 

-_I-.- -- 
6. 1976 (PART). 209-234. n=26 

I 
. .r 

7. 1975 (PAR;), 1976 IPART), 
235-253. n = 39 __- _-._11____1 

8, 1976 (PART), 274-313, n = @  

-0,0008P305 -0.327169 _.-- - 
-0.001 2G628 -0,6144 18 -- -- 
-0.00280659 -1.13793 --- -- 
-0 00161036 -1.01566 

.-o.o044~1 -0.m47a - 
-0.00220043 -1.35404 ---- 
-0.W06S803 -0.117696 
.-- _I_cI 

+0.00131692 0.168520 

rO.OU24 1799 0.503282 

___.-.-- 

- 
--0.000163507 -0.094224 
-.__ -7 

r0.00294946 1.53663 
--_I-- 

0,434420 

0.392529 

0.432839 

0.368078 

-- 
-- 

-- 
- 
0.405338 

0.67 1932 

0.6107 1: 

0.6 9 9 9 3 1 

0,69110: 

-- 

_I_ 

0.41373 - 

- 
2- 

VALUE 

6.tB787 

3.084 19 

5.6609B 

5.60752 

8.04930 

8.36724 

I__ 

-- 
-- 
- 
--- 

--- 

9.50453 

7.52182 

3.72217 

I_ 

9.3220: 

1.7656 -- 

- .  
O U R S I ~ -  STANOARD 
WATSON ERROR OF 

STATISTIC REGRESSION -- 
~.?vi o . n n ~ ~ ~ n 7  

1.943 0.0117701 

1.623 0.012C421 

tS02 .0.011(1886 

1.930 0.0122457 

1,925 0.0144881 

1.948 0.0126633 

1.938 0.024D712 

2.227 0,0210514 

1.891 0.0216528 

1.917 0.0099171 

~ --- 

...-- 

.-.- --- 

--- 
--- 
.-̂-I_- 

_-.-.- .-_  ̂
.-- 

- - - ~ -  
1.859 0,0086468 

--... 

--..- 

RZ 

n.331~ 

- 
- 
0.275) 

0.3152 

0.4408 

0.3537 

--- 
-.-I 

-- 
- 
0.5453 __ 
0.4121 

U.G220 

0.1350 

0.5692 

0.730: 

- 
--- 
-- 
-- 
*-. 

0.4 14t - 

Table 2 contains the initial analysis ofthe coefficients of the adjusted market 
model. The Durbin-Watson statistics indicate that there is insignificant 
autocorrelation present in the first-order autocorrelation market model in any 
of the eight periods. The coefficient of determination over the periods ranged 
fiom 0.28 to 0.78 and ,711 of tire associated Fvnlucs of the regression were 
significant at the 0.05 level. The (j! vaiues were all insignificantly different 
from zero. *The f? values ranged from 0.35 to 0.78 and were all significantly 
different from zero at the 0.0s level, 

To test the hypotheses about the structural cha~gcs  over time, the a's, P's 
and w,,,'s for each period were compared with tbe corresponding values of the 
next time period. Thus, we are testing the validity of using ex posr measures 
of the market model parameters to estimate subsequent observed structural 

-- -_I_.- 

to a"Fisher effect," because of nonsynchronized trading. He si~gpested adding leading end lagging 
volues of the return on  the market index Lo the model. These variables wcrc nddcd. hut in [he 
eiglit basic periods of the study, six  periods had significant positive nutocorrelation nt Ihe 0.05 
Icve). Additionally in each of the cighr periods, only (he con~e~nporiiiicuus beta \viis aiknificant. 
whercas the lcading and lagged betns werc not signiscant. Thus, sincc, I11e normal adjustment 
for nonsynchronized trades did not reduce the significant poSitive autocorrelntion. and because 
the additional variables had insignificant betas, i l  nos felt that the Coclrranc-Orcotr method was 
tire bctrcr. altcrnativc Io employ in this case. 
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TABLE 3 

!-AND F-VALUES FOR STRUCTURAL TESTS -- 
PERIODS OF TEST t-VALUE OF h (D..F.) 

1 vs. 2 -0.127689 (98) 

PI vs. 3 t0.431567 (139) 
_11-__1 _.I__ 

Pa vs. 4 +0.624059 (166) 

Pm vs. 5 -0346438 (199) 
.̂- --_I__ 

-I__---- 

5 vf .  6 -0.21 1065 (531 -- 
PIJZ vs. 7 + 0.422286 1921 

_I-- -- 
7 vs, 8 -1.14578 (731 

Pm vs. Pm -1.17212 . (225) 
Pm VS. 8 .-0.0833482 (931 

---.- 
-_I c- - 

----- 
Pm vs. 7 -0.564002 (2051 
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(D.F..) I F-VALUE OF 
\-VALUE OF (D.F.) STANDARD ERROR 1 OF REGRESSION 

+E929334 (981 1.63367 (50/5ai 
-II_-__--- 

1.21089 . ll03/90k +0321122 (1391 

+OX4694 1166) 1,39977 (144/26) 
-.- 

(321171 ) .--- -2.5181' (199) 3,67286' 

+0.347084 (53) 1.27952 

i0.077788 I921 6.17964 W38) 

(39/39) +2,46512*' 173) 1354065 

-3.40732' 1225) 3,85057. (58l171 I 

- 
(32J251 

_l--l_.l - -- 
-- _I_̂ -I 

-- 
-- 

(59/39) 4-2.38768" (93) 8.12871 1' 

-2.95835' (205) 1.60485" (172139) 
--.- - P 

."_ c_- ------ 
-0.0852221 (206) 2.1 f 10' I172l391 

-__I -- 
'SfGNIFICANT AT THE 0,Ol LEVEL, TWO--TAILED TEST. 

*'SIGNtFICANT AT THE 0.05 LEVEL, TWO-TAILED TEST. -_-- .--.- 

retationships, The resulting t- and F-values of these structural tests are found 
in Table 3.9 

By observing the values in Table 3, it can be seen that there was a long 
period of stabilily in the parameters which lasted unti l  the Consolidated 
Edison's dividend decisiop. This period of structural stability where 
there was jnsignificant diffdrence between the estimated parameters and the 
observed parameters fasted from January 7, 1971, through April 19, 1974. 
In fact, these data show that the oil embargo of 1973 had no significant 
structural eFfect on the model parameters. 

Yet after the Consolidated ]Edison dividend decision there was significant 
structural change.l0 The estimates derived from pooled 1x1 (periods 1-4) were 
not ndequare to predict the observed structurat values after the Consolidated 
Edison dividend shock. The observed beta for period 5 was 65.8 percent, higher 
- 

0 Thc :ictuul i-kihies were calculotctl hp using the formula desctihed in nole 7. The F-values 
were cidculatcd by using 

I: - S ? J 4  
S:*,lO.?b, ' 

Scr Hays and Winklcr (1'1701, p. 532. 
I o  It. has I~ccn soggcs(ed by an nnonymous revirwvcr that onc could have prcdicted an 

incrr?i\sc in the bela afier the ConsoMdareds Edison dividend decisiou, because whet1 the equity 
prices declined, there would hnve bccn 8 sbX1 upward in thc market valrrr Of the debf-equity 
ntiio of the utiiities. 'l%tts, h e  "sophisticated consumer of bcrss" could reasonably predfet an 
increase in beta due 10 the increase in Rnancinl leverage. 



than the estimated value from pooled 1x1. The error term ako increased 
significantly; in fact, it almost doubled. Thtss, thcrc was a significrlnt 
interruption of the structural stability of the market niodcl pulamelcrs artcr 
the Consolidated Edison shock in such R way as to suggest that the use of 
ex  no,^ estimates were not valid predictors of the observed parameters during 
peiiods 5 and G. 

The data in Table 3 indicate that almost one yeiir after the dividend 
decision, the beta of period 7 was insignificantly different from pooled IV 
(periods 5 and B ) ,  but that there was a signifimnt reduction in the error term, 
almost a 60 percent decline. The tests conlpaiillg periotf 7 to.pcriod 8 sf~owetl 
a significant decline in the beta, witlt Ihe observed beta i n  period K being 
67 percent lower. . a  

4, Dynamics of the adjustment process 
@ To further study the time dynamics of the relationship of the estinlated 
parameters to those observed parameters after the Consolidrited Edison 
dividend decision, the parameter estimates from pooled 111 were fitted t o  the 
observed inarkct returns from periods 5, 6 ,  7, and 8. Figure 2 contains the 
plot of residuals, the actual observed value each period Iess the predicted 
value for that period developed from pooled 111. The mean residual value over 
all the fitted periods was 0.0023617 and the standard deviation of the distribu- 
tion of 138 residual values was 0,0198193. In Figure 2, the residual of each 
period is plotted against zero with bands of one standard deviation from the 
mean residual value noted on the plot, 

After the Consolidated Edison dividend decision on April 24, 1974, the 
prices of utility stocks declined dramatically. The residuals shown in Figure 2 
ilIustrate we11 the dynamics of the adjustment process during periods 5 ,  6, 7, 
and 8. The observed weekly holding period returns in period 5 are difficult 

FIGURE 2 
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to estimate with the structural parameters of the market model developed from 
pooled 111. In Fact, 16 out of 32 residuals (SO percent) are more than otie 
standard tlwintion iiway from the mcnn during period S .  I n  period 6, 8 out 
of 26 residuals (30.77 perc.cnt) are more than one standard deviation away 
from the inem residual value. In period 7, the process becomes more’stabie 
and more easy to estimate with the structural parameters from pooled 111, 
ns onIy 4 aut of 40 resittrlals (10 percent) are more than one standard 
deviation from the mean. In period 8, the pt’ocess becomes quite stable with 
only I OUE of 40 residirals (2.5 percent) being more Khan one standard deviation 
from the mean value. 

Thus, the actjtistmcnt process to new riskhiurn assessments is one thnt 
contintred to be dramatic during period 5 and to a lesser degree in period 6. 
It  should be remembered that period 6 was found to have no statistically 
significant structurrif difference from period 5 and therefore they were merged 
to Fcmn pooled IV. Yet, the nsovenient of the residuals is much less dramatic 
in period 7 and bccmes fairly Stable in  period 8. Thus, the ex jmsf market 
model estimates were signifi.cantly in error during periods 5 and 6 ,  The most 
dramatic estimating errors occurred during the last six monrhs of 1974. There- 
fore, the technique of tising ex past estimates of structural parameters of the 
market model was significantly invalid for more than one year. But the error 
was transitory. In the second half of 1975 and in 1976 the observed parameters 
returned to their former Ievels such that the use of ex post estimates of alpha 
and bcta o f  the inarkct model developed from 1971, 1972, 1973, and the first 
half of i974 were not signifrcahtly different from the observed values in late 1976. 

5. Summary and conclusions 

in theXAPM applied to public utilities and has found: 

...-. 
\; 
j 

This study has examined the stability of and associated estimates used 

( 1 )  ‘rhcrc were pcriods when the esttrniilcd striictural parameters were stilble 
enough to provide good estimates of Lhe subsequent observed values. 
(2) There were some periods of significant disturbance when the parameters 
were not good estimates of the observed values, This period o f  instability 
lasted for in excess of one year. 
(3) The period of instability,, although somewhat long, was trausitory as the 
values of the observed @s retuhed to their former Ievels such that they were 
insignificantly different from thbse of  previous estimates. 

, 

The problem of utilizing ex pusr parameter‘ estimates in regulatory procaed- 
ings are that one does not know whether they will be good estimates’ when 
compared to subsequently observed parameters arid that there is no expos! test 
illat can ;tssiire regit1;rtors that past relationships will be valid in the future. . 
uut  his study did find that tltcre wcrc sonic frtirly long periods of stability 
when ex pus! estimates were not significantly different from observed values. 
Additionally, the period of instability Found, although somewhat long, was 
transitory, Thtis, it niay be possible, by observing the structural parameters 
care(ii\ly, to derive estimates OF the future long-run observed sti*uctural values. 
Un&F these conditions, the us6 of p‘s might be of S O ~ E  value in the regulatory 
process as one of the many factors to consider i? determining the required 
rate of return. 
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In a recent issue of Financial Managemenr 
(Summer 1977) Eugene F. Brigham and Roy L. Crum 
(hereafter B-C} attempt to demonstrate "that an in- 
crease in a company's systematic risk can actually 
iower its calculated beta coefficient" [p. 71. Using 
hypothetical examples, 3-C conclude that "using 
betas as a measure of risk can yieId conclusions that 
are exactly opposite to the actual facts" fp. 131. They 
hien rationaiize the decline in the observed betas of 
REITs, W. T, Grant, Penn Central, Franklin 
National Bank, and electric utilities in terms of the 
same downward bias of estimate4 beta described in 
their hypothetical example. 

Tapap.:r d e r n o ~ e ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ r e  
r a ~ ~ ~ ~ , ~ ~ ~ e ~ ~ ~ ~ ~ ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ' s  
true beta a n ~ t ~ r ~ ~ e ~ ~ ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l ~ ~ ~ g ~  
s t m h i f t  in the firm's ~ystematic risk are a 

,.,."..1"+Lnn L~.vn4-r<2.rm.=*.."*Tw~ ".m:i 

f u n ~ S ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ n ~ ~ ~ , ~ ,  j$!- \.**..*-."~,Yi-.~, ,$,, ., ,..e Y ,.,, 4 .,,.. 

i n&c!$-:.%!%@.:J2,: . ~ ~ a ~ ~ ~ s ~ ~ n , . ~ ~ u ~ " ~ ~ ~ ~ ~ ~ ~ d  
1978 Financial Management Associalion 60 

timation limitations. An alternative interpretation o l  
the observed decline in the beta of firms approaching 
financial embarrassment is also offered. 

B-C's Arithmefie Phenomenon 
B-C use a simulation example to demonstrate thai 

calculated beta (b) can fall when true beta (8) is ac. 
luaily increasing. They use a Company X to provide 
numerical examples of "misleading betas." Briefly, 
they imagine that this company has a true beta (8) of 
.75 during the initial 8 periods of a 24-quarter period 
of analysis. Company X's systematic risk and true 
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CILSTER AND tlNKE/BIASES RESULTJNG FROM SHIFTS IN BETA 

i 
/ 

! 

all orher 
this cor- 

omenon’’ 
id poten- 
=ding es- 
Ids on an 

elation of 
proaching 

Af’M &- 

strate that 
i (S)  is ac- 
to provide 
;.” Briefly, 
bet; of 

irter period 
;k and true 

t 
; 
f ’ beta increase throughout periods 9-1 6 before stabiliz- 1 ing at the end of perjod 16 at just over 1.3. B-C then .I generate B “return on the market” series for the 24- 

quarter period, employing conventional valuation 4 iodc t D  obtain moving &quarter regression estimated 
beyas fb) in order to examine the discrepancy between 
6 and b quarter by quarter, The simulated data reveal 
(he estimated betas are not only significantly less than 
the true quarterly betas, but that they are also less 
than the .75 pre-risk change 8 Ievel in IO of the next 16 
quarters (quarters 9-24). 

Stated simply, 3-G‘s “arithmetic ’phenomenon” 

that OCCUTS between a firm’s ‘ ‘ t r ~ ~ ! , ~ ~ ~ a ~ ~ ~ a ~ d ~ , ~ t s  
‘ ‘ r g r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ d ~ I s e a ’ ~ . , f ~ l  -~_h.C_L”lL_.’l.l..“. * . ., . ‘1 S6jyjng -...~ -z...”“.”,.,c*h,.r. a s truct ura I, 1 

tion problem arises whenever a structural shift in B oc- 
curs, since the &timate, b, is calculated using pre- and 
posbstructurd shift observations. For example, if no 
offsetting increase in the expected return on assets ac- 
companies an increase in perceived systematic risk, 
the resulting downward pressure on the price of the 
stock causes realized holding period returns (HPR) 
during the adjustment periods to be below the 
equitibrium returns suggested by the prevailing 
security market line. As such, the most recent MPRs 
used to estimate b embody episodic fisk adjustment 
inff uences that can cause b to be a biased estimate of 

.- *i“..“ ,. .e...- 4-Sz- 
r e j a ~ ~ ~ ” ~ Q ~ ~ ~ ~ . ~ ~ . ~ ~ ~ ~ - ~ ~ ~ ~ ~ a n ~ ~ l  

s h i ~ ~ , ~ ~ ~ ~ b ~ ? L f i ~ , ~ ~ ~ ~ ~ s ~ ~ ~ ~ ~ c , ; ~ ~ ~ k  Clearly an esti m a - 

structural shift in the underlying process. Bur B-C 
allege that CAPM regression estimates have unique 
limitations. Assumed /3 and simulated b data for Com- 
pany X are used to support their view that a change in 
a firm’s systematic risk could cause “the use of the 
CAPM to produce seriously misleading results” [p. 
111. We show that the algorithm used by B-C to con- 
struct their simulated data produced a perfect (or 
almost perfect) negative correlation between the drop 
in security returns due solely to an increase in @ and 
fluctuating security returns due to all other causes. I t  
is then demonstrated algebraically that the b values 
calculated during a transition period from one level of 
,8 to another depend on the correlation between 
returns due to changes in /3 and returns due to all other 
causes. Thus, B-C’s sirnulation results are due to their 
implicit assumption of negative correlation. Other 
assumptions could af course result in a bias opposite 

to that described by B-C. 
B-C’s actual simulation procedure is described in 

general terms in their article; the precise derivation is 
available by request from B-C or the present authors, 
so the methodology will not be repeated here. 
However, the values for quartets 9 through 16 of 
several of B-C’s key simulation variables art: 
presented in the appendix. 

In essence, B-C derive their simulated data follow- 
ing generally accepted corporate financial theories. 
However, the B-C algorithm has one critical assump. 
tion: the only independent stochastic variable in 
periods 9 through 16 of the B-C simulation is the cost 
of capital of the market, K,. The random fluctuations 
of all other variables are entirely due to changes in this 
variable. This interdependency causes a high degree of 
correlation among most of the time series B-C 
simulate. One correlation is of particular significance 
to B-C‘s findings: the correlation between singIe 
period rdurns due to the changes in true beta and 
single period returns due to all other causes. B-C did 
not separate total return into these components. Com- 
ponent return analysis for periods 9 through I6 re- 
quires the creation of four additional simulated time 
series. Tbese four data series, calculated using B-C 
data, are presented in the appendix. Two of these 
series, the return due t o  changes in true beta, Rg. and 
the return due to all other causes, R,, for periods 9 
through 16, have an extremely high (perhaps perfect, 3 
= - .992) negative correlation. 

Correlation between & and RB has a significant im- 
pact upon the size and closure rate of the discrepancy 
that occurs between $ and b when there is a structural 
shift in a firm’s systematic risk. This can be shown 
algebraically. The total return of a security, RT, in 
period t can be expressed as the sum of the return due 
solely to changes in true beta, Ro, and the return due 
to ail other causes, R,, 

The variance of RT, 

is significantly affected by the correlation between R, 
and Rg. Estimated beta, b, can be expressed as 

where RT is the total return of a security, Ru is the 

i 
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assumptions) and should not be conslrued as supporl 
for the allegation that “using betas as a measure of 

.\. 

1 ’  

return of the market, and b is the cstimaled beta for a 
firm. The importance of correlation in the component 
returns of RT becomes apparent when b is expressed in 
terms of & and Rs by substituting Equation (1) into 
Equation (3). 

Xf Rs is not correlated with RM, then the expected 
vdue of a product is equal to the product of the ex- 
pected values and 

where bo is the valueof beta measured for a time inter- 
val assuming no change in true beta, P. 

Equation (5) suggests that, when R, is uncorretated. 
with the RM, estimated beta, b, for any one time inter- 
val is not affected by changes in security price due to 
changes in true beta. If, on the other hand, Ra is 
perfectly correlated with R,, Re can be expressed as a 
linear function of k 

Substituting Equation (6) into Equatbn (4) yields 

b, 

Equation (7) demonstrates that, if Ro i s  perfectly cor- 
related with %, the estimated beta, bl, is equd to bo 
times a constant, (1 I- a,). 

B-C’s support for thcir view that the CAPM 
generates misleading betas revolves around a hypo- 
thetical Company X which experiences an increase in 
perceived systematic risk, p, while the regression es- 
timated betas during the transition period tend lo 

Lion. 
-- 

*The method used for calculatingsimulatcd mums when R, and& 
arc pasiiivcly corrclatcd invoives She simple expedient of revershe 
thc sign of the coeffiejenr of R,, in Equation (4). The intercept  as 
derived in such a way [ha; the Rdr time serics has thc same meen 
and variance as B-C‘s implicitly derived value of Rp. A mort 
dctdited dcrivation is available from the authors. 



* ; '{ GILSYER AND LlNKE/BIASES RESULTING FROM SHIFTS IN BETA 
63 

I 
I f Exhtbit. True Versus Calculated Befas for B-C's 
: 1 Company x 

+ 

. ._ 
* *  
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The exhibit also presents data on the size and 
ctosure rate of the discrepancy between &quarter es- 
timated betas and true betas when the correlation 
between R:, and R, is positive, Clearly, the s i t e  and 
rate of closure in the discrepancy between true beta 
and 8-quarter estimated beta is influenced importantly 
by the correlation between Ro and R,. 

t .," 
-c! 

..as 
-:on - ."re 

-_ ..._ ._ - 
ng betas is apparent in the 

;_beta data presented in the three largest US.  business 
failures -- Penn Central, W. T. Grant, and the 
Franklin National Bank - as they approached bank- 

ruprcy. B-C interpret the phenomenon of falling betas 
for these firms in much the same way as for their 
hypat hetical Company X: namety, rising risk percep- 
tions cause a decline in stock prices, which in turn 
produces low betas. 

Without stopping to explore the likely correlation 
between R, and Rs for each of these firms, it is stsf- 
iicient to observe that the correlation issue discussed 
above does not permit such unconstrained 
generalizations, Stated differently, is not 3-C's inter- 
pretation of falling betas for these three business 
failures tantamount to a hypothesis of negative cor- 
relation between R, and RB for each firm? (B-C and 
the present authors do not present any evidence as to 
what this correIation might be for a real company. 
B-C's observation that a very peculiar bias might oc- 
cur under some conditions i s  interesting and impor- 
tant. This paper demonstrates that other types of cor- 
relation between R, and RB would produce different 
biases.) 

B-C choose to view these three business failures as 
providing support for their explanation of "the 
phenomenon of falling betas in the face of rising risks" 
[p. 121. Clearly the total risk perceived by investors in- 
creased, as W, I, Grant, for example, approached 
bankruptcy. But beta is a ti-teasure of systematic risk, 
no1 total security risk. I t  could be_plausi.btv q p e d  
that the phenomenon o f ~ $ ~ . & v G ! ' ? n f  
was"SREffljrii'"rTffe~tE8'the expected return dis- 
t r i m  
sysfi%%P~i~Z?~~ated wiEiihe expected,J3>Jzdis- 

- kmadtet-xWkTf$E'c%eT associated 
rrw,...' ~ L.4 *.*x,....-,rrr"upr?~~,~~!, .<..CY 

t r i b u t i  
w i t ~ ~ ~ ~ ~ ~ ~ j ~ d ~ c ~ ~ ~ " p ~ ~ ~ ~ .  an$, r$ngs. kri other 
wor5s~f2'?i?i?i3'mi?iXi both decrease, As such, a serious 

, ~. ~ ~ ~ ~ ~ ~ ~ ~ ~ . ~ ~ e ~ ~ - , - ~ ~ ~ ~ ~ ~ ; ~ ~ - ~ . ~ ~ s s  
*...(- -_. -/-.w-.M. -YL( 

about the empirical support for their "misleading 
beta" contention. 

trical and telephone usjties. Observing that the essen- 
-**qm,u& F.w.<-+~-.~*- - 

tially constant betas of utilities during the 1964-1975 
period would be consistent with either a stable 
systematic risk hypothesis or with increasing 
systematic risk but stable calcuiated betas due to 'Ia , 

B-C arithmetic Dhenomenon" at work, B-C opt for the 

B " ~ ~ x ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m - ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ ~ , ~ ~ : . e l e c *  
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Concluding Observations 
E-C correctly warn users of CAPM cost of equity 

capital estimates that a perceived risk level change 
during the measurement intervat can bias the es- 
timare, But B-C appear to go further and argue the 
CAPM has a unique estimation shortcoming when 
they state: “Our generat conclusion is that the basic. 
model must be used wjth a great deal of caution, if it is 
used at ail, in any situation where a firm’s fundamen- 
tal risks are undergoing change” [p. 81. Indeed, B-C 
make a number of stronger statements regarding how 
ca)culated beta coefficients can yield conclusions op- 
posite to the actual facts. 

Any statistical measure of association displays 
shortcomings in a situation where a structural shift oc- 
curs in the underlying reiationship being measured. 
Thus a discrepancy between true bela, p, and 
measured beta, b, is to be expected in B-C‘s 
hypothetical example. However, the size and rate of 
closure of this discrepancy from which B-C deduced 
their ”misleading beta” logic was shown 10 revolve 
around a specific correlation assumption implicit in 
f3-C‘~ simulation procedure. Certainly the possibilily 
that such a peculiar result might occur is an interesting 
observation. Ho*’ever, this paper has pointed out that 
other correlation assumptions, would produce other 
results, and that the correlation assumption used by 
B-C is the one assumption that produces the most 
bizarre results. 

Reference 
Eugene F. Brigham and Roy L. Crum, “On the IJse of the 

CAPM in Public Utility Rate Cases,” Financial 
Monagemmr (Summer 1977), pp. 7-15. 

Appendix. Component Return Analysis 
The folIowing methodology was used to break 

B-C’s simulated total return for periods 9 through 16 

FINhNClAL MANAGEMENTIAUfUMN 1978 

i n w  a coniponcnt due 10 changes in bcta, R,, and a 
component due to all other factors, R<,, 

The procedure is conceptually simple. FOF each 
period 9 through 13, we calcuiated the price ihar 
would have obtained if actual beta had remained con- 
stant from the beginning of each single period to the 
end of each single period. This price change was 
turned into 8 return, R, and subtracted from total I 
return to produce Rs for the period. 

The first slep was to calculak the cost of capita1 in 
period t + l ,  KX,I+,,U that would have existed if true 
beta had not changed between period t and t+ 1. 

KxtL+ztu L RF -+ B x t  fKwr+t>  - RF) (A-1) 

where Rp, &, and Kmr,+t,  are B-C’s values of the risk 
free rate, true beta at period t, and the cost of capital 
of the market in period t-t‘l, respectjvely. These values 
and the derived values of are listed in the 
table. 

Next the cost of capital was used to calculate the 
price of t4e security at the end of period L, Ptu, that 
wouId have existed if beta had not changed during the 
period. 

1 

where D,,,,,, and g are E-C‘s vaiues of Company X ’ s  
dividend in period tt I ,  and Company X ’ s  growlh 
rate. rcspcctivety, and whcrc the factor of 100 corn- 
pensates for the fact that KXIlr l lU and g art: both ex. 
pressed as a percentage. Values for these variables are 
iisted in the table. 

This price was turned into a return and subtracted 
from the capitai gain for period t, CG, which includes 
the effect of a change in beta. 

where Rtd is the return in period t due solely to : 
change in actual beta. Values for RIJ are listed ill thL 
third row in the tabfe. 

FinalIy R,# was subtracted from the total return in 
period 1, TR,, to give the component of total return in 
period t due to ai! factors other than changes in beta, 
R,,,. Values of R,.” are listed in the table. 

GILSTER A 
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< Simulated Variable Values for EC‘s Company X 
--..-. -.-- 

Yurio blc/Quitrler 9 IO I I  12 13 14 “15 16 17 
. --- - 

UX,“ 2.750 2.830 2,853 2.952 3.109 3,109 3.126 3.234 
P,” 10.127 9.795 9.714 9.259 8.761 8.694 8.723 8.346 
R,, (3.767) (3544) (4.381) (3.323) (2.583) (4.386) (5.678) (4,196) 
Rt“ 2.761 2024 4.341 1.243 (.3466) 3.796 6.778 3.146 

(1302) (2.362) .946 (3.479) (5.748) .I68 4.427 f.760) r 
RtT. i khrt 3.000 lDOO 3.015 2.986 3.015 3.017 3.064 3.005 3.00s 
Bx 0.75 0.808 0.865 0.938 0.995 1.042 1.120 1.228 1.313 
nx, 0.1500 0.1:519 0.1538 0.1557 0,1576 0.1596 0.1616 0.1636 0.1656 

4 gx 1.25 I25 1.25 I .25 I .25 1.25 I .25 I .25 t -25 
1” ” p1 9.75 9.45 9.30 8.95 8.53 8.32 8,25 8.00 8.09 

C.G. (2.50) (3.08) (1.59) (3.76) (4.69) (2.46) (0.84) (3.03) 1.24 
T.R. (1.00) (152) (0,04) (2.08) (2.93) (0.59) 1.10 (1.05) 3.31 

.-., - - r;- 
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where: 
E ( 6 )  5: tli& risk premhm, or expected excess rate of return above the ", * riskless rate of interest, on the i-th security, 

= the Ssk pxendurn' on$he m&ket portfolio of all assets, and 
pi = Cov(r'i, i;;R)/Vttr(lf,}, the beta of the i-th security measured m h t  

; a. v the tme mwket portfolio. of all assets. 
k* 

. L  

Before-Tax i&tts&tzhed Borrowkg Versions of the C U M  
Constrained bonqwhg versioins 3Cthe CAPM have been developed by Lhtmr 

[X969$ Vasicek [1971], Black /X97$], Bremm (19721, and Fama 119761. They 
predict the folfowing relatiomhip between risk premiums md betas, 

"E(&!) = EiitJPr 4- E(i,)Il-  Pi), (2) , 

or E($ E(P") + /?i@{Fm) - E(&)) *.(MI - 
. where: 

E(F*} I the risk premium on-the minimum v&mce zero beta portfolio. , 

with diveme investw preference0 and no borrowing (Vasicek 11972) andblack 

B 
c. 

" --". 
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Ueing the frdftional CAPM to evaluate the terms in [.rsyietds * 
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&r.l --&e betxi of the residual zrf se@t.y i,measwetl Using 8 tpo fact;or 
model where the f&@m are the valw wejghtRa NYSE hdex and 
the ininimom variance zero NYSB beta 

rehonsecorityi 
obixhttd by naively d g  &ab the WSE is &e b e  market 
poxtfolio. If the W S B  porbfolio were on the effice @en thetSlird term, 
ui, would be ZBTO for all i and the second tern wouLd be thivt bm i&ereM in this 
naive apprication ofthe traditional model Thus, even if the WEE poxtfolio were 
e f f i ~ n t a n d ~ p ~ e ~ w ~ e p r o p o r t i o n a I t o t r u e m a x k e t ~ ’ t a s ,  x%kpremhms 
would not in general be proportional lo YSE betas, For eqmple, if &e MSE 
portfolio WBB efficient, but*Wer than t;he .true market yortfolio, there would be 
an‘ ex-i@e linear reIationship beheen rirJfr premiums and NYSE betas with a * 

poeifive mtemept &e., EVi) = Eff..) + j3&??(&) - E@&). 
Howevw, there is no remn to believe &at the W’SE portfolio is on the 

efticient frontier. Here the error f”?”ip an the R W  of 
be identically mro for all securith. Howevers the 
emor ttmq an the RHS of relation (5) is zero? 
NYSE &ck ti) whek its probabiity of selection 

I 

I ‘ 
1 
1 
t 
1 ‘ . 
1 

the MS33 indes; the expectation of rti wodd be zero, Thus, when %he NYSE * 

portfolio is not efltieient, ex-ante risk premiums would be linear hctiom of 
MISE: betas plns an error tern, If tihe minimum vafiaace zero-NYSE beta 
portfolio had a positive beta with“mpe& to the tme market, then its risk 
Pr;emium would be poMve (Le., 8(fa > 0)). This would hhply tlie e&tence of a 
(non-propurtiomd) tinear rektiollship between risk p & m  and NYSC betas 
(with a positive intercept} plus an emor tern 

other Vtr@ns of the CAP# 

- 6 ”  . . ’  . e  

Other versiomi ocf the CMM have heen developed, Merton [1371& Cox, Inger- 
sou +d Ross ft978], Breeden and Litzenberker 119781 and Breeden [2980] bave 
derived int-ertemporl C&?M’s that accoiurt for s h f i  S t h e  investment oppor- 
M t y  set, The Me*n and the Cox, Ingersoll andiRoss studies present multi- 
beta equilibrki’modek. The Breedenamd Litzenbitrger, and thk Breeden atudies; ‘’ 
respactivel&iudic&e that the m h m t  measure of risk & cwariance with the 
rnmgiual utiliey of comuqaption and a beta measured relative to aggtegate 

While the CAPM’theories previously discussed were developed in tenmof a 
&$e good modelt they have been implemented-using nominal rates of r e b .  
Gomatee-Gavma 519731 deveidpad ‘a model that accounts for ..unanticipated 
infiation. It suggests that noqzincdrisk premiums are linearly related to real betas 
rather than no&nd betas. . .  

. 
* com&lmptiofi , *  * 

P” 

, 

’ ?-This foUom bemuse for tho value weighted index of WSE stocks p . ~  F 8.. = (I .- E 0 by 
Crpnstructfon~ 

y r  
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Imp~cutions of Empirical Evidence 
Empirical studies by El&, Jensen and Scholes [197g, F&a. &d M&betb 

tI973J and Mend and Blume 119731 find that the relationehip betweep average 
excew rates of return and NYSE betas k hear, with (z positive htercFpt, rather 
than proportiowd. There are at bast three possible explanations for results: 

, 

- 
. ...a 

1. ComtraWs on investor borroWing, 
2. Misspecification caused by the exclwion of classea of wets such as bo&+ 
residential real estate, unincorporated business, and human cap?tSl from the 
index; and/or, 

3. 'Mi~specE~ation caused by exciusion of ocher itdependent variables such BS 
systematic $ernes and/or dividend yield &om the model, 
Each of thee expbations yields predictioas that aie inconeisteik with the 

proport&n&re&ionship between risk premium and NYSE betas that has been 
asserted in several recent ratii cmes that use CAPM. To tha extent that the 
NYSE index ie a good emgate  for the true market index, tlxe first explahation 
suggests that a linear relationddp beween WSE betasand risk prernimwshould 
be &t&nated and used to calculate the cost of equity ca$M. The second 
explanation suggests that a broadly based index should be used to calculate be- 
Unfartunatdy, rate of return data do not exist for some dames of me& and 'are 
daficuit to ob& €or otha clasm of assets. This-suggests that an exact h e a r  
relatiomhip between risk ryremiums and NYSE b&as doe& not exist, Hawever, 
the NYSE betas of common stocks may be ;higMy comekited With the m e  
unknown betas (Feastwed relative to &e true market index), Th& shggesb .that 
&the empirical relationship b&ween risk premium and NYSE betas &odd be 
estimated empirically rather than asserted a p i d  

.on risk premiums &odd be e s t b t e d  and used in oalc&t&g the cost 6f equity 
capital. Empirical sfxdies by Rosenberg and Marathi, EX9793, Litzenberger and 
Ramaswamy, and Blume 11979J fjind that, ia addition to beta, dividend $@Id has 
a significant positive association with average excegs mtRs of r e m .  This result 
is consistent with the after-tax vemion of the C U M  and suggests that the 

dividend yields should be . 
ital. Hawever, Utzenberger ' . 
dicating that the relation- 

and yields is.non-linear, This x e d 6  is :.,.- 

e 

The third exphnation suggests that the ef-Eect of &her independent variables , I  

berger and Ramaswamy verslops of k 

found that, in additioion to 
t negative aasociation with 

aterr of gamma fire not stable over 
accurate ex-ante estimates sf the 

systematic skewness of individual securities. Betas and gammas have a strong 

f 

c 

a 
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positive associaltion, and, themfore, the: use of a bear relatiomhip between rkk 
premiums and betas may again be viewed 88 approximaton $4 a mbre complex 
r0hti0XlSEp. . .  

m. InnpIelnentiag t$re CWM ~ p p r ~ a ~ h  

Thh section dLismxsses econo&c problem W' am associated with imple- 
menting &e CAPM approach and pxertents possible' solutions, 

The dtemtiive versions of the C U M  discussed above me positive tb- of 
the rektiotkbip beheen ez.ante &+lc premiunS and he& 

cEx.ascte &k premkma are not, however, directry observable. To halldle this 
problem it: is .assumed that hvestprs have rational expectations, that tire excess 
rate of r&um (realized rate of r+m lees the riskless rate of intmst) on any 
portfolio ar wcu14ty in a given month is an mbiid estimate of its risk premium, 
and &4& $be ex- rates of returvr on each portfolio are independently and 
identically dMxibut8d over tiaze. 

Computing Beta , 

Estimates of the udjwted b&s fQor Ach wurity me obeaimed &om an OILS 
regr+ioo of its excess rate of r e m  on the, value weighted NYSE index: over 8 
80 month period. An advantage o€ using rnontkdy data is that it mit@W the 
effect of the nonsimultaneity of clo&g prices. Recently Schob'and Wi$iams 
i[l978] have suggested the use oflagged rates ofreturn as 821 inrstsumeatalvariable . for the ey&m in variables problem UnfortmWeIy, the CfESP daily data B e  is not; 
avai28M'e over a sufficienlly l o n g , h e  period to be WM in edmaag t3te 
pa7kli;et.m of thefreEt5owMp betxiyeen risk premiums and WSE betas. Beaver, 
@&br and Scholek [1$@] and Roseriberg and McKibben E19731 havezhmn that 

r.' ,*accounting measures$f risk'iire useM in pnedictinf: futureabetas. However, &be 
-' Compyskt data He, which wodd be new- to estimate betas using eQer of 

their procedure$, does not cover t&e 1926 to 1947 period. 
It has beea observed by Blume 119713 that historical wl$ch are adjusted 

towards unity are better predictor6 of future betaa fin 8 mean square forecast 
error sense) than we unadjusted betas. One explanation of this phenomenon is 
' &ha$ the true bderlying betas foflow a m& revert@g,process where the mean 
*is unity, Another is &et the true underlying beta is comtmt, the histoFical beta 
is 4 Elample estimate of the tme underlyinp beta, and the prior of the betk is 
unity. These explanations are not mutually exclusive and Blume E19751 has 
presented prelimjqary empjrical evidence tha$ the true underlying betas display 
reversion towards the popuIlatf6n mehtyf unity, 

Regardless of the cause of the phenomena< the existence of reversion towar&- 
unity suggesa that "adjusted" b e h ,  cornpated as convex combinations of the 
historical beta and unity, me better predictors than are unadjmbd betas, A 
powkble approach is ts) assume that the aame weighc w, (0 w c 1) is applicable 
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where 

yc' = tE 4- $0 - u), . an;l 
t .  It 

Note that f&predictive$qoses, a' and b' may be,q&&ted djrectlx knowledge 
af w is not re's ' ed, ff w used were &mstant over &e, khen the cost of equity 
capital e s t i m ~ s  obtalhed wing C F M  .paramttEers measwed wing this globd 
proeedml?' would be identical to those .obt&d Using anadjusted helm. Th& 
global adjuwent pmxdure bas the advantage e$ not; depending on the q a c t  
caab or, combbation@ causes far emwcd ieqdency of beta estirnat,e5 to 
revert tow&% u@y. 

Another approach $0 a&fhg betas L to we m individyd bay&gip-adjust- 
merit prpcedwe. 'I2& approach recQgnbm that the v&ances of sample betas 
(obtabed &om an ObS time series regression of stock returns oh the WSE 
index) are not identid. This gpproach i$ however, bawd on the assumption that, 
the true underlging be@ is stationary which is &conSietent with Blme's prelini- 
inary empirical evidence. Under tbis approach, the probabil&y of select& a given 
stock is assumed to be propo$iond to its weight in the d u e  weighted port€olio.~ 
Therefore, the d m e  prior estimate of  ita .beta is unliy * "  The varisnce of . .  this* 
pritir i s  computed ~e 

(6) 

where V;. is $he value of firm S. 'l%u& the variance of the prior is the I\ross- 
sectional variation h sample betas around %he vdqe weighted m e h  of unity. It 
differs from the "vasicek [I9721 adjustment, which computes the prior variance. 
as, 

4' = bmLq 
. . .. 

v 4 3 i , p * , ) q  ~!ywx;l Vi]tpisemple - 1$},>7 
I '. . ,. 

I) 

." " 
. .  % ~m&.pttor) ='eL" (Pi$amplo - ~-OY/N 
thus giving equal weight to each'security, Fith either the global adjustment OS 

the individual adjustment, the p&$@or e&m%e oE beta h p  variance gixqn by 
a ) .  
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These two .campanies, sts well &9 utiliti(s8 in gekmrd, have reiddud standard 
deviations that arg smaller than those of most indu&$al h. Henee the 
individual Bayesian adjustment procedure did not adjust; the betas of the sample 
compa&s as much towar& Unity BS a global procedure would have. The effect 
of the individual Bayesian adjuacmerrt procedure on the estimated pmametem 
prasenjed in Table 2 can be loosely viewed ~ E I  reflecting the average adjustment 
tvwmq unity. Thexefnre, €or a utWy such RS PG&X haviqg a MISE beta Xans 
&m unity and having a lower than average reaidid.&& and &e cost of capitai 
estimates obtained wing a linear rektio~hip:between rbk premim and betas 
estimated with indidduaUy adjw~d”j3a,y&h b&& would be lower than that 
obtained wing a*linear relationship w@nated &th ’Unaqiuatea or glol~&y ad- 
justed bstas, The difference be een the estimates obtainsddng the bdividuafly 
Bayesian adjusted estimdtes s d the raw betas is negligible for Con &d &we ita 
beta is cluse to unity. The dierehce between the estimates for PG&& me 
subshntial and indicate .the importance of future research on the revieion of 
betas towards unity, 
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RIcHARb 8, BOWER": As a regulator iI h d  the three papers stkn&&g and 
helpful. Each is reassuring bec&qse it supporta some aspect of regulatory pzactice, 
rewGding because it suggests an Ypportunity to improve practice and leas %an 
totally sath@hg became it does not provide all the 8nswertj. 

Bruce Greenwald's paper on admissable rate lbases may be too 6ch to digest at 
a single sitting. Greepwald sta& ConventionaUy by statingt;hat,the Hope decision 
&iterki for fairness to invescars and capital attraction ari, met by any rate base 
valuation formula which pexmib market value to equal rate base and which 
cauaes rate base to increase dollar for dollar with new investment. He then argues, 
less eonvefitiondy, that to 'be admiasable a formula must d o w  regulators to 
establish cash revenue.requiremnts and rate base appreciation through W e  and 

Dortmouth CoUege and CommIasioncr, New York Stab Public Service Commission. 
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E~CIOSS stattxi of nature which m-e rate pyer  welfare by diatn'buting risk 
properly, avoiding input kmfficienciea and minimi7jlig deadweight lames, Nis 
arguments axe reaesUring. They indkate that embedded co& rate bases are 
admissable, They support &orb to allocate revenue requirements m b g  pdads 
urting-CwIp, AZ'UDC and various types of deferr&. And they juIBtUjr such 
hecific policies 88 rejectim of f%mming devices aimed at filuing holes in incom- 
plete mmbta, pushing revenue reqdrempnts ink, later, more etwtic pexiods 
when p&e mat;  be set b&w marginal csst, and d n g  forecast ke& years to avoid 
a dowaward rate base bias &tit would W o r t  iuVt.atmn$ and operathg choices":' 

Eis arrgumsnis are also rewarding. Current regulation Forcm investors to bear 
the risk ofmanagement error and, d e  the period of regulcitory lag between 
case%, to gear &ate of naWe rjsks such as ti cool summer or m unanticipated 
increase in labor costs. Greenwald's analygis suggests that the skte of nature 
ridm to be.bome by investors should not be W t s d  to those left to them by lag. 
They should hclude the rkk of changes in p&mt value; risk such as the toss in 
vntue of an'oil p h t  or gain in vdue of% cod piant that accompsnies a drastic 
OPEC oil price increw. This Wisk, currently p&ed to rete payers, would fall OR 
hve&op if rate base was written down or up to reflect the state of nature at the 

9 time of a rate case decision. Investors, BB Greenwald implies, could act on ik in 
ways that rate payem cannot. Better capital budgeting dechim would result;, 
This b a rewarding idea. X think it is the right idea but it is less than totally 

In hie paper, Roger C h k e  finds that shweholders in utilities given fuel 
adjustment clause wverage during the years 1970-74 expt#enced a reduction in 
systematic risk. He also finds that shareholders received no excess r e m .  The 
result is reassuring. A policy intended to reduce dharefiolder risk apparently 
accomplished its purpose. In addition, the regplatom invoiued recognized the risk 
change and adjusted allow@ r e t m  BS well, Finally, the rate payers who assumed 
the risk of fuel cost chitnges, received some compensation in the form of the lower 
revenue rtqtkirernents that were associated with lower allowed retmm. There is 
ah0 some rewwdihg &might in the findmgs'for the question of whether or fix 
which companies the fuel adjustment clawe should be continued. Although 
Clarke found that the clause reduced systematic risk, as representad by beta, .ofi 
in the 5 yeps 1970-74, he also found that its affect on beta wasonly .006 p h o t  
signi&cct@y different from zero for the 10 yeam 196544. This suggests t&t 
shareholder risk may have gone up for utilities that received clause covWage in 
the 1966-69 period. "his Finding, atthough sqr%mg, could be explained by stable 
fuel prices during these yema and by the clause's transfer fkom sharehold& to 
ratepayers a€ the advantage of greater use of fuel efficient generating plants in 
t- output months of a recession. To me this means that companies for which 
fueilnput prices can be fore&& reasonably weH and output fluctuations &an not, 
may be good candidates for clause discontinuation. In spite of the reassurance 
and thq reward Clarke's work fs not completely sathfyhg. The reason for this is 
simpI$phat it does not show when a shift of risk between shareholdem3 and ~ 

ratepa@& is worthwhile. 28 there some situation in which both groups may gain 
From the shift? 1s the fuel adjustment clause being applied to such a situation? Or 

\ 

. satisfying because the method of implementation has not yet been described. 
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' ;$a variety of those axc&ggrie& &gtw *at re&tors are likely t;o find no 
simple soiutiom to the analogous problema they face. 

C h k e  provides conVhcing eVid.mce of the reduction in sysbsnatic risk be 
thought had occwed when he1 adjustment elawes, were adopted, but his 
expectatiom were based on the b%,bservation d negative correlations between oil. 
and coal prices and market returns. I'muncomfortabkwi& attempts to gene* 
beyond th&an;lple and pedod of hie analysis. TfieoTy doesn't blI u ~ 4  the signs of 
cokdations b&veen input prices and f b s '  proBb, when boware determined 
endogenously, The relation@p between changes in factQr prices and devktiom 
of actual from expected profits wi l l  differ dependNg on whether the exogenous 
Bhock to the system was 1) if ShiR iWr the &&OF m&Iy curve, 2) 8 sEft b the ' ' 
demand $01' the &y's product, or 3) an unanticipated change @ &e rake of 
Mation. During the period of Clmlce's7maly&, mce*ty about the supply of 
enqrgy resouroetJ was apparently the dominant sowce of risk, on average. That 

Bmce Greenwald a h  considers a choice over alternative regulatory schemes, 
in particutar, the choice of rake base valuation rule and the appropriate &owe# 
rate of return. Greenwald provides an elaborate and iaciaive model of 6% 
regulated market. Few*impqrtant aspecks of the prob2em escape hi5 attention. Ne 
'considers issues of equity and efficiency, the impact of Unmtahty, the role of 
the regulatory procegs in dlocating risk and vafious pricing rates, all in the 

. process of an analysis of the rate base pubtern. Not the least of his contributions 
& an analytical framework that xnighk be"wplied equally as appropriatdy to 
other 'hues. 

I &agree $I& Greenwald QRI one minor point that seems worthy of mention. 
, I'm $dined to believe that, except where necessary to motioate desirable behv- 
' ior, regdators shouId avoid putting the comumer in the role of riskbearer. E @sk 

remains witb the o'wnership position, conrirrrrrneys who conside! the compensation 
to be sufficient can become Xiskbemers by choice by purchaeing dahw OR the 
WB income stream. But ,the markets make few provisions for a consumer to 
h'edge the risks that might be imposed upon h , h  throdgh various regtdatory 
conventions. It seems to me that the separation of-the rolm of consumer and. 
riskbearer provihs optioas not otherwise available and e W a t e a  none. I'm not 
permaded by the large numbermnall risk argument. The beatest potential for 
dilution of specific risks over Iarge numbers of investom wouldmem to exist 
where marketable securities are available for investment directKy or through 
intermediaries. 
I'm influenced by the observdtion that cooperative ownership its an alternative 

f;o regulation is an option chosen hi some cases. Where it is not, I can only assume 
that the market in its wisdom prefers to maintain the separate riskbearing role of 
private ownership. A8 Greenwdd points out, only empirid evidence (that may 
not be attainable even under ideal conditions) can resolve the &ue. Unfortu- . 
nately, deck~ons must be made and X would aqpe that a strong prima facie cage 
exist;s in fgvor of the use of securities markets rather than reguhtory edict to 
allocate risk. 
Of the three, the paper of Litzenberger, Ramaswamy, and Sosin is perhaps of 
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Brigham and C m  [5] describe dfficulties with the 
Capital Asset Pricing Model (CMM) hi estimating 
utility cost of capital. Tbis controversial article elicited 
six commem [7,15,17,21,22,24], 8 reply [6], and one 
extension [ll]. Examining the dividend omission by 
COnsaMated Edison (Con Ed), Brigham and Crum 
note that this infomation release could confound es- 
timation of Con Ed’s beta Although the Ordinary 
Least Squares (OM) beta estimate decreased mffcu~~ 
rent with dividend omission, f3righm snd Cmm 
contend that Con Ed’s risk had not decreased 

An OLS estimate of beta requires an estimation 
period during which the relationship between stock 
return arid market return is stable. Without this sta- 
bility, the forecaster needs aitexnatives for forecastiog 
a tirrwvasyhg relationship, such as the general Bayesian 
adjusfment process I25f or its specEic variations em- 
ployed by MmiD Lynch 2181. The appropriateness of a 
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given procedure depends on the particular dme-series 
properties dfthe beta being forecast. 

information on the time-series praperties of utility 
betas, including the variability of beta and the tendency 
of utility betas to auto-regress t o w d  an underlying 
meat), is presented here. Tfie degree of difficulty in 
foremsting beta depends on both of these properties. 
Since the basis of Bayesian adjustment lies h beta’s 
tendency to retunr to a13 underlying mea4 if baas 
folfow a random walk process then Bayesian adjust- 
ment will be fntitless. 

CdinS, Ledolter, and Rayburn [lo] explain that 
random variation in beta leads to severe forecasting 
difficulties, unlike variability due to auto-regression iSr 
ha. To tbe extent that beta instability is auto-corre- 
lated, an unstable beta can be forecasted accurately. 
Estimating that about 25% of beta variability in their 
smple is due to autoanelated beta changes, CoIlins, 



Molter, and Rayburn suggest that recognition of au- 
to.oorxelation can improve forecasting accuraty by 15%. 

Auto-correlated beta changes allow use of beta ad- 
justment models to improve beta forecasts. A general 
Bayesian adjustment model would adjust the short- 
term (transient) beta estimate towards a long-term 
underlying mean. An example of such an application is 
the Merrill Lynch f18] adjmwent process: 

Here, the transient beta estimate obtained by O B  is 
presumed to return to an under1yingmea.n of I,Oslowly, 
since mare weight is placed on the transient beta than 
on the underlying mean. 

Studying the time-series properties of ut-ilitybetas- 
including their tendency to return to an underlying 
mean, the speed of this r e m ,  and the underlying meaa. 
itself-should prove helpful in fomvlating Bayesian 
adjustments of beta forecasts. Carleton [?I suggests 
that Bayesian-adjusted beta foreeasfs have been ap- 
plied, &en inappmprjatdy, to beta forecasts in rep-  
latoryprocee&n@Tstudy~es todetesmintIwhether 
such Bayesian adjustment processes are appropriate at 
all. 

I, Beta Coefficient lnstatbillifiy and the 
Rate-Sietting Process 

Cooley [I21 points out the widc?spread, albeit con- 
troversial, use of the Capital Asset Pricing Model in 
estimating required return for utility equity. Exchanges 
published by two journals dealing wifh the C U M  for 
rate setting{[7,15,17,21,22,24] and [4,19,20]) center 
not on the validity o€ the theory but on the reliability 
and usefulness of beta estimates. 

Concern over empirical estimates of systematic risk 
is based on a substantial body of empirical literature 
pointing to beta inst;rbiliiy. From the eady descriptive 
work of Blume [2] through Iater tests by Fabod and 
Francis E131 and Collins, Molter, and Raybum [IO], 

ing spm-fidly the behavior of utility betas, Bey [I], 
Chen lirj, and Pettway [23] all demonstrate mstabi9ty. 

Aithough the size of beta instability has beenexten- 
siveIy investigated, comparatively little attention has 
been focused on the form of that instability, particu- 
larly for utilities. %ta instability does not necessarily 
preclude appIication of the CAPM unless combined 
with a random walk process for beta. 

the &den@ s ~ p p ~ r t s  instability in s&V betas. Study- 

The simplest w e ,  aconstant coefficient process for 
beta, may be expressed as: 

In Equation (Z), the beta at any point in time remains 
equal to the previous beta and also to a constant tu% 
derlying mean beta, By.  Thh constant cueffident pro- 
ces6 is assumed in OLS estimation of a beta and serves 
as the null hypothesis in tests of betavariability 13,231. 
I When the trarisient beta for a particular company 
(S,) is distributed around an underlying mean beta for 
that CompanyS’p, the resulting time-series process may 
be described as: 

Equation (3) describes the random coefficient model 
tested by Fabozzi and Francis 1131 and assumed in a 
beta farecasting model by Chen and k o w n  1-91. Since 
thedeviationsofbetafromitsunderlyingmean (utt) are 
limited to a single period and are serially luzcorrelat~, 
the transient beta (Bk) tends to return quickly to the 
underlying mean. 

If the transient beta ta&s more than one period to 
return to its underlyhg mean, then an auto-regressive 
pmcess descnies the time-series behavior of beta: 

This process is very similar ta the random coefficient 
~TOWSS, except fhr the strengtb of the tendency for 
%an-reversion. A value of 0.9 for 1 - ai woufd cause 
the”prmss to be d&ified as auto-regressive, whereas 
avalue of 1.0 would label it randomcoeffiient, Qther- 
wise, there is little difference. 

The auto-regressive modei described in Equation 
(4) is the same one studied by Bas and Newbold [3J and 
Collins, Ledolter, apd Rayburn [lo]. The process con- 
siders a tendency to return to an underlyingmeap beta, 
where the tendency is measured by 1 - ai , The Merrill 
L p h  adjustment pracess [IS] describes a special w e  
in which the underlying mean beta (v) is 1.0 and the 
adjustment factor to the mean, also called the rcgres- 
sion rate (1 - ai), is 0.35. Vmicek’s adjustment model 
[ZSl b a less restrictive case in which the underlying 
mean beta is unity and no restriction is made on the 
adjustment rate toward the underlying mean. 



xf all beta variation is random, then there Will be no 
tendency for beta to return to an underlying mean, 
resulting in a random walk process: 

This model has been suggested as a time-varying model 
for beta in a sEability test described by Garbade and 
Rentzler [llz]. Since there we no bounds on the value 
that beta can assume,theprrwssisdwlt to forecast, 
especially in thelong nm. Ifbetafollows arandomwalk 
process then the best long-term forecast is the short- 
term beta, and B Bayesian adjustme'nt process will not 
improve the €orecat. Notably7 Brighapl and Cruds [6] 
original critidsm of the CAPM was based on unad- 
justed OLS estimates of Con Ed's beta, which implicitly 
assumes that an unstable beta follows a random walk 

If. Th0 Beta Cwfflcient as an 
A ~ W ? t g p ~ t ? h f @  Variable 

Any of the four beta-generating processes can be 
represeated as a special mse of a general auto-regres- 
sive process. The general model has a measurement 
equation, 

and state equation, 

whereRk is the ex- return on the ith security during 
Einet,R,isthereturnonthe~~tindexduringtime 
r, is rhe underlying me& beta for the itli stock, and 
3& is the transient beta for the ith stock at time t. 

Equation (6') specifies z1 first-order auto-mgress~e 
process for bets. E the value for 1 - ai i s  0.0, then (6') 
reverts to $e random walk process described in Equa- 
tion (5). If the value for l - ai is 1.0, then (6') reverts 
to the random coefficient process described in Equa- 
tion (3). E the midual variance is 0.0, then l -ai  
bacames 0.0 and the underlying mean'and error terns 
in Equatian (6') drop out, leaving the consfant beta 
process in Equation (2). 

If!. E ~ ~ ~ i ~ g  Papam&ws af sthe M e t  
The parameters of the model in Ekjuations (6) and 

(6') were estimated using monthly stock return data 
fromtheCompustat PDEHefor 109utHifycompanies, 

61 e i d c  and 48 eIectric and gas, The l5-year sample 
periodis from January 1967-Dwember 1981.Tbeperi- 
ad wntahs both the dividend omission by ConsolL 
dated Edison [5] and the nree Mile Island incident, 

The modei in Ekpatioons (6) can be expressed in 
matrix format as: 

where 

The recursive Kalman .filtering approach described by 
Kahl and Molter 1161 is used to estimate simulta- 
neously the three parameters of the market model in 
Equations (9 These parameters are: the underlyhg 
mean beta (By), the regression rate toward the under- 
lying mean (1 - at), and thevariance of beta over time. 
Simultaneous estimation of three parameters re- 

quires considecable data and computer resources which 
might explain why studies using broad samples and 
large numbers of stocks formulate the problem some- 
what dBciren%ly. Bos and Newbold estimated a 1E;BXman 
fil6xhgmodeI with a fwo-pass process. Deoreasing the 
number of parameters from rbxee to two reduces the 
computation time to only afraction &that required for 
a full model. Collins, Ledolteq and Rayburn [IO] sug- 
gest that the procedure follawed by Bos and Newbold 
[3] creates a downward bias ix the estimate of beta's 
regression rate. They were able to eliminate the es- 
tirnate of the underlying mean beta in the model and 
focus on beta regression tendencies. 
The mdel used in this study produces independent 

variance cstbnates like the model used by ColUnS, &dol- 
ter, and Raybum. In addition, this model estimates the 
underlying mean beta. Maximum likelihood estimates 
of dements m the transition matrix (ai), the variance 
ratio (wi), and the variance of the meastrrement equa- 
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Exhibit 1, Maximum Likelihood Estimw of Model Parameters 
.*. 

Regression Standard Deviation of Beta 
Rate 0.D 0.1 0.2 0.3 0.4 05 0,6 0.7 0.8 0.9 1.0 - - 
0.0 
0.1 
0.2 
0.3 
0.4 
'05 
0.6 
0.7 

2= 3a 4a ff I 2a 58 3a 
t 2 5 1 

1 7 2 5 2 
1 I 2 5 1 3 
I 2 1 3 1 

I 
1 

0.8 
0.9 1 1 
1.0 tib 17c 

T'hese rumS display characteristics of firms whose betas follow a random coefficient proms. 
b e s e  firms displsfv characteristics of firms whose betas am amstant. 
l h e s e  firms display characteristics of finnswhose betas Eoltow a random walk proms. 

tiun (S:)? were all concurrently estimated using a grid 
search procedure, 

IV. Results 
The particular time-series proms followed by a 

beta can be indicated by two parameters: the standard 
deviation of this beta over the,  ui, in Equation (6'); 
and its adjustmeat rate to the mean, (1 - a;) in Equa- 
tion (6'). Consequently, the cross-tabulation of these 
two parameters in W i t  1 is also a tabdation of tbe 
process followed by the beta, The most cummon pro- 
cess shown in Exhibit 1 is the auto-regressive process. 
Nearly half of the companies in the sample, 52 out of 
109, show a nonzero standard deviation of beta to- 
gether with avaluefor the regression rate between zero 
and unity. . The next most common process'is the random coef- 
ficient process, indicated by a nonzero value for the 
standard deviation of beta togetherwith an estimateof 
1.0 for 3 - uj . These estimates are shown by 35 of the 
sample companies. The firms with auto-regressive be- 
tas and thosewithverysimjfaxr~~mcoefficient betas 
jointly comprise 86 of the 109 sample firms, 

A nonzero estimate ofthe standard deviation of beta 
combined with aregrmsion rate of zero indicates a beta 
followhg a random walk process. Parameter estimates 
consistent with a random walk ~KOW-SS are shown for 
only 17 companies. 

The least common process indicated by companies 
in the sample is the Constant coefficient process, shown 

by only 6 companies, A constant beta coefficient is 
indicated by a zero estimate for the stmdatd. deviation 
of beta. 
Since the estimation period covers 15 years (180 

montbs), m a y  companies could not maintain a con- 
stant beta wefficient. The long estimation period al- 
lows management, regulators, wd 8 e  markets to react 
to any exogenm changes afEecting systematic risk so 
as to bringrisk back to reasonable levels. Such reaction 
i s  consistent with a beta that ibllows an auto-regressive 
process. Consequently, the preponderance of compa- 
nies with aurovregressive betas in Exhibit 1 confoms 
to expected long-term behavior of management and 
mark&& 

Internal consistency of parameter estimates in Ex- 
hibit 1 is just as irhportmt as reasonabIeness. All com- 
panies having a zero estimate for the standard devia- 
tion of beta also show a value of 0.0 for the adjustment 
rate estimate. Any other estimate would be imV@uous 
for classifging the process, A positive association be- 
tween the estimate of the standard deviation of beta 
and the astimate of 1 - ai further points to the lack of 
ambiguity and helps in interpreting the process for all 
of the sample companies. 

The positive association between beta variabi1it.y 
and the regression rate is also consistent with boun- 
daries upon beta dues. Companies with high beta 
variability tend to have betas that return quickly to an 
underIying mean. Companies with low or zero return 
rates have low beta variability. High vwiability to- 
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Bhihlt 2. Three Time-Series Processes for Beta 
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gether wirh a low or zero return rate would Iead to 
extreme beta instability and preclude application of the 
CAPM. %e results show no evidence of this type of 
beta .instability, 

R. Behsviar of Transient Betas 
To iliustrate the implications of different proces~es 

and parameters, plots of betas foltowhg an auto-re- 
gressive process, a random coefficient process, and a 
random walk process are presented 51 W b i t  2 Each 
of these processes behaves according to average coef- 
Went values of companies with that process in Ekbibit 
1. For the auto-regressive process, thhe coefficients are 
an Underxying mean of 0.51, a standard deviation of 
transient beta of OSO, and a return rate taw& the 
underlying njean of 052. For tbe random coefficient 
process, the underlyimg mean is 0.52 and its standard 
deviation i s  0.53. For ffie random walk process the 
standard deviation of beta is 0.05. 

The auto-regressive betadepicted in Mibi t2  shows 
considerable variability and ranges between a mini- 
mum value of -0,8 and a maximum value of 1.50. AI- 
though the variability in the short ma is  rather large, 
thebetaat no timetakesIongertfian9monthstoreturn 
to its mderlyjag mean, usually tetuming in three or 
four months. However, upon retuning to its underfy- 
ing mean it often strays on the opposite side, requiring 
several additional months to return. 

Over the 60-month period shoivn for the auto-re 
gressive process in M i b i t  2, only 36 of the transient 
beta values falJ between a low of 0.0 and B high of 1.0, 
These bounds might be considered reasonable for a 
utiiity. Nine of the 60 beta observations lie below 0.0. 
The presence of such outliers might hstrate, but not 
obviate, application of 0L.S twWques for beta es- 
timation. Although Exhibit 2 indicates that extreme 
beta values, such as those discussed by 3righam and 
Crum [SI, might be common in the short run, the 
forecaster should not be deterred by the presence of 
short-run instability. In the Ioag run, beta will return 
to its mean. 

The similadty between the auto-regressive process 
and the random coefficient process, also shown in Ex- 
hibit 2, is obvious. Even if rather extreme values are 
encountered, the random coeEcjent betit reverts back 
to the mean within the next Wo observations. The 
upper and lower bounds on beta as well as the propor. 
rion of betas less than zem are very similar for the two 
processes. 

Exhibit 2 also contains a plot of the time-series 
behavior of a beta foUowing a random walk process. 
Although the beta behavior for the random walk pro- 
cess seems more stable than the auto-regressive or 
randorh coefficient p r o m ,  such apparent short-v 
stability is misleading. Over the 65 months depicted in 
W i i t  2,thebetawanders from avalueof 0.6 to avalue 
of about 0.9. Over the next 60 months, the beta could 
potentially rise by anotheF 0.3, fall back to 0.6, or be 
anpvhere in between. In the longer run, the beta be- 
comes even more difficult to forecast due: to the lack 
of any tendency to revert to an underlyhg'meaa 

B. Focuslng on the Consalldated Edieon 
Dividend Omtsslon 

A plot during the ped& from January 1970-h- 
ceder 1984 of the behaviar of the trmsient beta for 
Consolidated W o n  is presented in Mibit 3. The 
transient beta behaves much like the typical beta for 
any utility witb an auto-regresive beta, except for the 
period immeaiately following the dividend omission. 
D d g  this period, the transient beta becomes vexy 
emtic for about 9 months. Once it settles down, it 
conhues to behavelike any other utBty with a typical 
auto-regressive beta. "he plot of the transient beta for 
Cod Ed over tke last 60 months, if placed on the same 
scale as Exhibit 2, would be visually Indistinguishable 
from the auto-regressive process depicted in that ex- 
hibit. 

Theplot of ConEd's transient betashown in Exhibit 
3 depicts the tmsitory effect of economic disturbanceg 
on beta estimates. Even in this dramatic case of s 
dividend omission, the relationship between the stock 
and the masfset retiuned to normal within less than one 
year. This strong tendency to return to the mean beta 
gives empirical support to forecaster-supplied prior 
values in Bayesian adjustment models that place more 
weight on the underlying m e a  beta and less weight on 
the transient beta than the Merrill Lynch model would 
imply. 

Some additional information on the behavior of 
Con Ed's beta is presented in Exbibit 4. During the 
ovcndl period, which extends b m  January 197bJune 
1984, its O B  beta estimate was 0.61 and the estimate 
of jts underlying mean beta was 058, Since this overall 
period contains the dividend omission, a null hypothe- 
sis of a constant coefficient process for beta can be 
easily rejected. The regression rate of 0.70 toward the 
undertying mean indicates a strong mean-reversion 
tendency. 
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Exhlbh 3. Transient Beta fur Consolidated edjso~l, 1970-1984 
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GOMBOLA AND KAHVTiNIhSERlES PROCESSES OF UTlLTp, BETAS 

Exbibjt 4. Parameter Estimates for Consolidated Mson Beta 
Parameter Qveralt Perjod Before Dividend Omission Mer Dividend Omission 

1970-1984 1970-1973 1978-1981 I 
0.61 0.39 0.62 Ordinaty Lpsst Squares Beta 

Standard Errorof O S  Beta 0.OB 0.04 0.05 
058 0.34 0.47 K - F Underlying Mean Beta 

K - F Regmion Rate to Mean 0.70 1.00 1.00 
K - F Standard Deviation oEBeta 0.74 0.62 0.78 
IC -- F Residual Error in Market Model 0.05 0.03 D.04 
K ,.. F Bep Stability Test 58.80' 2030' 7.00' 

'Significant at the 0.05 level. 

- 

Exhibit 4 also contains Kalman flilten'ng and OLS 
estimates of beta for both a €owyear period prior to 
the divided omission and a fom-year period after the 
dividend omission. Forty-ei~t monthly obsenrations is 
not sufficient to estimate reliably the underlying mean 
beta, since by nature this parameter reveals itself only 
over the long run Likewise, the estimate of 1 - ui may 
also-be unreliable when estimated by only a few obser- 
vations over a short time period. Emever, the sub- 
periods do depict the variabifity that is characteristic of 
short-term estimates, whether those estimates are ob- 
tained by OZS or by Kalman filtering. 

Although these short-term estimates should be ap- 
proached with caution, some effects of the dividend 
omission on Con Ed's risk might be inferred. First, 
estimates for the long-tern period or either of the 
short-term periods do not appear contaminated by the 
dividend omission but appear quite remonable for a 
utility. Sewnd, no indication of a decline in the beta 
estimate due to jnclusion of the dividend omission 
period is evident. The indication is to 'che contrary. The 
estimate of the underlying mean beta for the overall 
period is higher than either the four- year period prior 
to the omission or the four years following the omis- 
sion. 

V. lmplicatiorns for Beta Forecasting 
and Rate Setting 

A partial resolution to the beta measurement ptob- 
lem is ouutlinedby Peseaaand Zepp 1221, who show that 
the effect of the dividend omission was transitory and 
could be diagnosed from examination of Oz5 statistics. 
Alaough the dividend omission produces beta estima- 
tion problems for Consolidated Edisoa, subsequent 
estimates ushg data after the omission become mucb 
more reasonable. 

The primary diireriw between the Brigham and 
h m  151 €orecast using an OLS beta and the Peseau 
and Zepp comment Lies in the assumption of the time- 
series process followed by beta. The OLS estimate for 
five years of return data is only a good beta forecast if: 
beta foIfows a constant coefficient process. This as- 
sumption is untenable for an estimation period con- 
taining a major information release. 

Wen  beta is time-varying, a short-term uaadjusted 
033 estimate may not be the best estimate of beta. 
Xnstead, the farecaster, taking adwtage of auto-re- 
gressive properties of beta, should adjust that short- 
tenn estimate toward an underlying mean beta- When 
beta is unstable but reverts to an underlying mea& beta 
instabiiy woukl not preclude appIimtion of the W M ,  
but might preclude use of an OZX beta. 

Reliance on a short-tern beta forecast, whether 
from an OW estimate gr the transient beta estimate in 
the Katman filtering model, is appropriate only if the 
firm's beta follows a random walk process. This' re- 
search shows little evidence suggesting the typical utit- 
ity beta follows a random walk and no evidence hat, 
specifically, Con Ed's beta follows a random walk. 

Due to the preponderance of auto-regressive or ran- 
dom cgefficient betas, the results of this mdy strongly 
support the use of Bayesian-type adjustment processes 
such as the one employed by M e d l  Lynch The results 
also suggest that the behavior of utility betas may differ 
from the behavior of large diversified samples of stocks. 
For example, since Blume 123 finds an underlying mean 
beta d 1.0 for a large sample of stocks, many Bayesian 
models will adjust the OLS beta estimate toward 14. 
The results of this study, however, indicate that 1.0 is 
too high an underlying mean for most utilities. Instead, 
they should be adjusted toward a vdue that is iess than 
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one. For Consolidated Edison, an underlying mean of 
0.7 would be more appropriate 

VI. Conclusions 
Understaoding beta behavior requires more infor- 

mation than whether OK not betas are stable. Develop- 
ment of statistical procedures admitting acontinuously 
time-varying betanow allows forecasters tounderstand 
how beta may behave over the short m and how that 
sbort-run behavior can cliier, &om long-run behayior. 
Measuring continuously time-vaying betas ais6 b s  
the forecaster &om the limit&ions imposed by assum- 
ing a constant coefficient beta. Instead, like most ew- 
nomic variables, beta can be modeIed as a coefticient 
that is always changing, From the rime series process 
followed by betas, the forecaster also dns an under- 
standing of the difficult problem of forecasting beta. 
The beta for the majority of utility companies in this 
sample follows either an auto-regressive process or a 
constant coefficient PKOC~SS. Very few appear to follow 
axandomwalk process, whichwould produce betas that 
are not only unstable but very difficult to forecast. On 
the other hand, with an auto-regressive process, a pa- 
tient forecaster using relatively simpIe diagnostic pro- 
cedures should be able to obtain a reasonable long-run 
estimate of systematic risk. A reasonable forecast of 
beta then admits application ofthe CAPM for utilities 
even if beta is t h e  varying. 

The strong evidence of auto-regressive tendencies 
in utility betas lends support to the application of 
adbstment procedures such as #he Bayesian adjust- 
ment procedure presented by Vasicek [zs]. This proce- 
dure depends upon beta following an auto-regresshe 
process. La addition, the Wrnanfrlteringrn~th~d~l~~ 
also provides objective prior estimates of the underly- 
ing mean beta and the adjustment rate toward that 
underlying mean. 

Typical adjustment models use a prior estimate of 
about 0.35 for the adjustment rate toward the vnderly- 
ing meau and a prior estimate of 1.0 as the underlying 
mean. The results of thfs study in&cate that an under- 
lying mean of 1.0 is loo high for most utilities and an 
adjustment rate of 0.35 is too low. 

Although considerable Variability in adjustment rates 
and underfying mean betas can be observed in the 
sample, it may not be necessary for a forecaster to apply 
the Wman filtering approach in order to obtain these 
estimates. A reasonable estimate of the underlying 
mean may be obtained by O U  if applied to a very long 
time period. The prior estimate of the adjustment rate 

toward the mean can be obtained by considerhg the 
positive relationship between the adjustment rate and 
beta variability. &&nates of the prior adjustments in 
the Bayesian adjustment models could be appibdwith- 
out relying b l i ~ d y  on large-sample estimates that may 
not br: applicable to utilities. 
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ugene Fnr*a says (according EO Eric Berg of 
The New Yhrk Times, February 18, 2992) 
"beta as the sole variable csplaiiiing remrns 
on stocks is dead." He also says (according to 

Michael Peltz of Iwriiutional 3irvestor, June 1992) that 
the  relation be tween average return a n d  beta is 
CotnpIctcly Gat. 

ln  these interviews, I think t k t  Faina is misstat- 
ing the results in Fama and French 119921. Indeed, X 
chink Fama and French, in the text of that article, 
misinterpret their awn data (and the findings of ' 

others). 
Black, Jensen, and Scholes [BJS, 1972) and 

Miller and ~ h 0 ~ 7 ~ ~ ~ ~ r i ~ ~ ~ - p ~ ~ ~ ~ € ~ ~  -.- __&_ ..-----r.."*. - 1, 

I931 through 1965 low-beta stocks it! the Uni&d 
5fates did better than th,~.  capita( asset priding, mddel 
(CAPM) predicts, while higb-b$ta scocks did ~orse .  
S e v e r d  authors find that this parrcrn conrinued in 
subsequent years, a t  least through 198'9. Fama and 
French estend it through 1990. 

. -_ .. .."..*.I .I..., 
._,. .. I ,..._ A" ,. 

-- ",*...-.rrc.---.*- -.*.-.-.. -I- 

FISCHER DJLACK,ir n paruler IC 
Coldinnn. SACRF R; Co. in  N e w  
York (NY rtitlOt). 

fiat? Why h a w  low-beta stocks done so wcll relative to 
their espccted rc t ims  iinder the CAPM? 

Black { tO7q shows ~ i i a t  borrowing restrictions 

rfd I I W  



(Ijkr margin rcciuircmcnts) inight cause low-bcta 
stocks to do  rctlativcty wc)L Incited, Fama and French 
rcfcr oftcn to the Sh;trpe-Lincncr-r2laclr (SLB) model 
t l iar includes these borrowing restrictions. This niodel 
predicts only that the slope of the line relating rxpect- 
cd return atid beta is positive. 

Fama and Frcnch claim to find evidcnce aginst 
thjA.godel:They say (for exainple. on p. 459) that 

----+-&-- 

their r;&dts "seem to contradict" che evidence that the 
slope of the line relating espectcd return and beta is 
p os i tive. 

This is a misstatement, in m y  view Even in  the 
period they choose tQ highlight, they cannot rule out 
the liyporhesis that chc slope of the line is positive. 

f2r a:$*. y~gt:%:Gi .?x.E!fecdY 
c"nS;:::2tl,s"y?$?,Jk :?*Q*A?W. 

Moreover, if the line is reaUy flat, that implies 
dramatic investment opportunities for those who use 
beta, A person who normally holds both stocks and 
bonds or stocks and cash can shifi to a portfolio of 
similar totd risk but higher expected return by empha- 
sizing low-beta stocks. 

Beta is a valuable investnient tool if the h e  i s  as 
sceeD as f f G ? C 2 @ " ~ ~ c t s .  It IS even more valuable if 

, , , . , , - - ~ * m " n u ~ * - ~ ~ ~  J 

DATA MINING 

When a researcher tries inany ways to do a 
midy including various combinations of explanatory 
factors. various pcriods, and various models, we often 
say he is "data mining." If he reports only the more 
circccssful runs, we have a hard time interpreting any 
statistical analysis hc does. We worry chat he selected, 
from the many models cried, only the ones that seem 
to support his conclusions. With enough data mining, 
-111 the resulcs that S C C I I ~  signiGcant could bc just acci- 
dental. {Lo and MacKinly Il990] refer to this as "data 
~ o o ~ i n g . . "  Lcss fornially, we call it "hindsight,") 

D a t n  mining is not limited to single research 
wdies, In a single sttidy, a rcscarchcr can reduce its 
cfTccts by rcporting all the runs hc  does, though hc still 
may be tempted to cniphasizc the rcsults he likes. Data 
nrining is most scvcre when many people are studying 
rclatcd problciiis. 

Even when each person chooses his problem 
independently of thc others, only a snd l  fraction of 
research efforts result in published papers. By i t s  

nature, research involves many false starts and blind 
alleys. The results that lead to published papers are 
h l y  to be thc most unusual or striking ones. But this 
means that any statistical tests of significance will be 
gravely biased. 

The problem is worse when people build on 
one another's work. Each decides OR a model closely 
related to rhe niodeis that ochers use, learns h.om the 
others' bIind alleys, and may even work with mostly 
the same data. Thus in the real world of research, 
convenrional tests of significance seen1 almost worth-- 
less. 

In particular, most of the so-called anoriiafies 
that have plagued the literature on investmen& seem 
likely to be the result of data mining. We have literally 
thousands of researchers hoking for profit opportuni- 
ties in securities. They are all looking at roughly the 
same dam. Once in a while, just by chance, a strategy 
win seem to have wotked consistently in the past. The 
researcher who finds it writes i t  up, and we have a new 
anomaly. But it generally vanishes a s  soon as it5 
discovered. 

Merton [1987, pp. 103-108] has an exceIlent 
discussion of these problems. H e  says (p, 108) 
"although common to aI! areas of economic hypothesis 
testing, these methodotogica1 problems appear to be 
especialIy acute in  the testing of market rationaiity." 

T h e l ~ ~ ~ ~ ~ ~ ~ , . ~ ~ c ~ ~ . ~ " . ~ ~  k e  . i?". this. !?LegQm..,~.w 
[I981 J fi;& that firms with iitrle stock outstanding,& 
market value) ha& UP to that time, done wel l_u~e~~ive  

- ...*, --..,. "._ ( . I .  .. .. ...,... * .".".., .,*,. .".'~:,..-.'.-.".*.. 

in~~~i~~..x&r~x-ific.e. 
Fama and French [19921 continue studying the 

small-firm effect, and report similar results on a largely 
overlapping dara sample. In the period since the Banz 
study (1981-1990), they find no  size effect at  ail,  
whether or not they control for beta. Yet they claim in 
their paper that size is one of the variables that 
"capcures" the cross-sectional variation in  average 
stock returns. 

Fama and French also give RQ reasons for a rcla- 
tion between size and expected return. They might 
argue that small firms are consistently undcrpriced 
because they are "neglected" in a world of large insti- 
tutional investors. But they do not give us that reason 
or any other reason. Lack of theory is a tipoff: warch 
out for data mining! 

Fama and French also find tha t  the ratio of 



book value to che market value of the firm's equity 
helps capture the cross-sectional variation in average 
stock returns. They favor the idea that this ratio 
captures some sort of rationally priced risk, rather than 
market overreiceion M the relative prospects of firms. 
But they say nothing about what this risk might be, or 
why it is priced, or in what direction. 

They mention the possibility that this result is 
dne ro "chnnce," which i s  another way to describe data 
mining, but chcy don't consider that plausible, because 
the resutt appcars in borh halves of their period, and 
because the ratio predicts a firm's accounting perfor- 
mance. 

I consider both those arguments weak. Given 
that an "effect" appears in a full period, we expect to 
find i t  in both halves of the period. We are not. 
surprised when we do, 

We know that when markets ate somewhat cffi- 
cient, sto-react Efore accounting numben to 

~,:_m..h ----* 

r̂ .̂ .a---sY.n 

risk factor at all. 
Thus I think it is quite possible that even the 

book-to-market effect results h r n  dara mining, and 
will vanish in the hcure. But I also think it may result 
in pare from irrational pricing. The ratio of book-to- 
market equity may pick up a divergence berween value 
and price across any of a number of dimensions. Thus 
the past success of this ratio may be due more co 
market inefficiencies than "priced factors" of the kind 
that Fama and French favor. 

If the subsequent convergence of  price and 
value is gradual, people seeking profit opportunities 
may not fully eliminate the effect. To capture the 
gains, they have to spend money on active manage- 
ment, and they must bear the risks of a less-than-fully 
diversified portfolio. 

BETA THEORY 

I think-most of theFpa_n_d F r e n c h - m h r e  
attributable to daw mining, especiaUy whcn they reex- 
amine "effects" char people have discussed for years. 
Even they note that the ratio of book-to-market equi- 
ty has long been cited as a nitasure of the return 
prospects of stocks. 

I cspccirtlly actribrrcc thcir results to data mining 

-.L-.L-.,.L.L..-I 

when they attribute rhciii to uncxplained "priced 
factors," or give no reasons at  311 for che effects they 
find. 

Strangely, che bctnr that wcnis most likely to be 
priced they don't discuss at a]):  the bcm Tactor, We can 
construct the bcca facror by creating rt divcrsified port- 
folio that is long in lo\v-bcta stocks and shorr in SZlIdl-. 

er aniouncs of high-beta stocks. so that i t s  beta is 
roughly zero. The rcturns to all such portfolios tcnd to 
be highly correlated, so we don't have to worry about 
rhe.details of the "right" way to create the beta factor. 

The empigcal evidence that the beta factor had 
extra returns j 5  sc ronge rxan  the  corresponding 

niiitkei-e$Gity &%or. 7%; first evidence was published 
in"'1572, the factor has perfarmed better since 
publication than it  did prior to publication, 

Moreover. we have some theory for the beta 
factor. Black [1972] showed that borrowing restric- 
tions might cause low-beta stocks to have higher 
expected returns than the CAPM predicts (or the beta 
factor to have a higher expected return than interest at  
the short-term rate). Borrowing restrictions could 
include margin rules, bankruptcy kws that limit lender 
access to a borrower's future income, and tax rules that 
lirnit deductions for inceresr expense. 

These restrictions have probably tiglirened in 
the United States in recent decades. Margin rules have 
remained in effect, bankruptcy laws seem to have shift- 
ed against Ienders, and deductions for interest expense 
have been tightened. Many countries oucdde the 
United States seem to have sindar restrictions. if they 
help explain the past return on the beta factor, they 
wiJJ continue to influence its future return. 

Moreover, many investors who can borrow, and 
who c a n ~ a a ; n ~ ~ - ~ ~ ~ ~ ~ ~ p ~ ~ ~ ~ e ~ n ~ c ~ s s  U._.-..__.C" ,..... ".I.-----(,-* I . . 
r e l E E F t o  ",__I__ borrow. ,ll,.,..l....- Those,,wb,o, .... .... . win:,.lats, ~ f , , ~ ~ ~ ~ k e t  
ri&-'wilrlxd -~"----.-..I' up the prices .... ..,..... of ..I. high-beta . ... . ...- -- -.. stocks. . . ....* ..+ This ",.V 

v%loy-ben stocks ,-,_..__.__.-. attractive Am"--. and high-beta .A,.-%. .*4.9:-.,.* stocks 

or yho, aje, wining ..._. to ,.,, botrow. .. 

market's reaction co a firm t h t .  s_i.t-sl~verage.. 4 n  
exchange oger ..,..w* of debt * e.)... for qui.&,ggn.F-!y c;Luses . d ~ c  

f o r X t E 5 u i < T t C Z % T s e .  This niay be because of 
the tax aavantages oldcbt; or bccause iiiorc debt crans- 
fers value from existing bondholders to srockholders; 
or bccausc buying equity signals manager optimism, 

,,-.- ----,...--&....%.*, .~e~Y."...w. 

e ~ ~ ~ ~ ~ ~ " ~ o ~ , ~ l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ ~ - K ~ ~  '0 F* e. " 
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I believe, though, chat an important reason i s  
rcluctsnce to borrow: in effect, a firnt that adds levcr- 
age is providing indirect borrouring for investors who While the BjS study covers lots of ground, I ani 
are unwilling to borrow direcdy. These investors bid especially fond of the "portfolio method" we used. 
up its stock price. Nothing I have seen since 1972 leads me to beiieve 

B E [  1974 discuss another possible reason for that we can gain much by varying this method of a n a t  
beta factor pricing mismeasurement of the market ys5is. .. .c .........- "- -...-,,... * . ",_ __,_, .̂.. d...... .. ,, -~-*--.-5-.*-*--- 

poii-ffolio. .. s f  ye,, use a market portfolio that differs The portfolio method is simple and intuitive. 
randomly froin the ' t h e  market portrolio, stocks that We */,J+.mW, try,EimuIate ,---M.-.--.-. a ' I l ~ , k t r ~ o ~ ~ ? f i ' a ' t i ~ ~ o ~  -"-*---- --- 
seein to have low "&etas wd1 on average have higher ca_pAs&aay-p>gl The strategy can use anyTata for 
bccas ... r*.-...**-- when we ...-... use .. ." the.coJrict.barkqt .," . porFfofio, to e$$- constructing the portfolio each year chat: are available 
mare them. Our betas are estimated with error (even to investors a t  the start of that year. Thus we can 
in the final portfolio), and we select stocks that seem incorporate into our selection method any "cross- 
to have low betas. Such stocks will usually have posi- sectional" ef5ects that we think are important. 
tive dphas using the incorrect market portfolio. The However, the more complex our portfolio 
portfolio method does nor eliminate this bias. selection method is, the more we risk bringing in a 

VARVrNG THE ANALYSIS 

3- --._. ___ --)-CC.CIII. ---I--- ...-.-. *.. 

.._... ...... .".,..,. ....... ..--. -... ,.#. ..----- 
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becoming more integrated dl the einv 
grated capital market, what counts is a stock's beta 
with the world market portfolio, not its beta with the 
issuer country market portfolio. This may cause low- 
beta stocks to seem consistently underpriced. If 
investors can buy foreign scocks without penalty, they 
should do so; if they cannot, stock; with low betas on 
their domestic market may partly substitute for foreign 
stocks. If this is the reason the line is flat, they may dso 
want to emphasize stocks that have high betas with the 
warld niarket portfolio. 

Can't we do some tests on stock returns to sorr 
our which of these theoretical factors is most impor- 
tant? I doubt: that we have enough data to do that. 

We have lots of securities, bur returns are highly 
correlated across sectirides, so these observations are 
far from independent. We have lots of days, but. to esti- 
nme  factor pricing what counts is the number of years 
for which we have data, not the number of distinct 
obnervacions. If the factor prices are changing, even 
!many years is not enough. By the time we have a 
reasonable estimate of how a factor wss priced on 
mrage, i t  wilJ be priced in a different way. 

Moreover, if we try to use stock rerurns 10 

(~~stinguish anlong these explanations, we run a heavy 
risk of data nlining. Tests designed to distinguish may 
nccidenrally fayor one explanation over another in a 
w j w n  period. 1 don't know bow to begin designing 
(CSCS that escape the data mining trap. 

data mining bias. I mwt confess that when we were 
doing the original BjS study, we tried things that do 
not appear in the published arcicle.'Moreaver, we were 
reacting to prior work suggesting a relatively flat slope 
for the line relating average return to bera. Thus our 
article had elements of data mini% too. 

m?ny Ecuriries to diversie out the factors not related . . . . . . . . . . . . . . . . . .  "..I,.--...-.-*,-.." .~,. .. ,.*.A 

to, b.P* 
But this method does have flaws. For example, 

beta is highly correlated with both total risk and resid- 
u d  risk acmss stocks, So what we c d  the "beta factor" 
might better be called she "total risk factor'' o r  the 
"residual risk factor." J can't chink of any reliable way 
to distinguish among these. 

When doing the 0jS smdy, we considered esti- 
mating tbe entire covariance matrix for our papuiation 
of stocks, and using that EO improve the efficiency of 
our test. We realized that this wouid require us to deal 
with uncertainty in our estimated covariances. We 
decided that the potential for improved efficiency was 
small, wtde the potential for error in out econometric 
methods was large. So we did not pursue that route, 

Others have used different methods to update 
our study, My view is that in the presence of data 
mining and estimate error and changing risk premi- 
ums, none of these methods adds enough accuracy to 
warrant its complexity. I view most of there methods 
as our method expressed in different language. 

For example, Fama arid MacBeth [I9733 start 
with cross-sectional regressions of return on beta, and 
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look a t  the time series of regression intercepts. The  
time series is very similar to the RJS time series of 
returns on &e beta factor, Stanibaiigh [ 1984 extends 
the anidysis through 1976, and considers broader possi- 
ble definitions of the ivnrkct portfolio, but finds similar 
results. Lakonishak and Shapiro [198G] ilpdatc the 
analysis to 1987, and include firm sizc to help explain 
avenge portfolio rcrurn. They conclude that the risk 
measures were undated to average return in die peri- 

Gibbons, ROSS, and Shanken [GRS, 1389) 
conmst their “mukivariate” tests with the series of 
univariate tests that they say BJS use. In fact, though, 
the key test in BJS is the portfolio meehod used to 
construct the beta factor. This method implicitly 
uses all the covariances that GRS estimate explicitly. 
The single BfS portfolio takes account of the covari- 
ances jn a w2y that leaves reiatively little scope for 
d a t a  mining. Thus I feel our portfolio method has 
about as much power as rhe GRS method, and may 
have less bias. 

Malkid [1990, pp. 238-2481 studies the reision 
between beta and return For mutual funds in the 2980- 
1989 period. Stocks g e n e d y  did well in this period, 
so we’d expect high-beta funds to outperform low- 
beta funds. But beta and find performance seem utter- 
ly unrelated. 

We can even interpret  Haugen and Baker 
[1991j as showing for the 1972-1989 period chat 
rerurn and beta were not related as the CAPM leads US 

to expect, They say thc market: portfolio is not e%- 
cient, but the way it’s inefficient i s  that low-risk stocks 
seem to have abnormally high expected returns. 

Kandel and Stambaugh [1989J give a general 
man-variance kamework for likelihood ratio tests of 
aset pricing models, taking account of estimate error 
in both means and covariances, but assuming chat the 
covariances are constant. In the real world, I doubt 
chat their method adds precision to the single portfolio 
BJS test ofthe pricing of the beta‘factor. 

Shanken [ 19YZt has a comprehensive discussion 
of methods for estimating “beta-pricing models.” He 
discusses such problems as estimate error in beta when 
using methods like Fama and MacDtth‘s [1973]. For 
some rcason, he does not discuss the BJS and Black- 
Scholes [ f 9741 portfolio method. B3Ia%kL.,a~d. Scho!es 
e s t i m 3 t e ~ e ~ . , , ~ o ~ ~ h ~ ~ , , f i ~ , ~ p ~ r t f o l i o  , as . .--1 they estimate 
alpFTThus I believe they avoid the bias due a 
mate L.._ erro: jp__b_sta. 

1 

od 1962-1951. 

, 
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EXHUXT 1 
Nuiirber of Stocks in rhc S;imple 

--- --.I- 

Number Number . Number 
Ycar o€Stocks Year of Scocks Year of Stocks ----- 
1931 592 
1932 678 
1933 699 
1934 693 
1935 688 
1936 685 
1937 673 
1938 699 
1939 722 
1940 752 

1941 754 
1942 767 
I943 782 
1944 784 
1945 783 
1946 798 
1947 820 
1948 847 
1949 900 
1950 934 

1951 954 
1952 979 
t953 1003 
1954 loll 
19S5 1018 
1956 1009 
1957 1004 
1958 1010 
1959 1008 
1960 1033 

1961 1026 
1962 1034 
1963 1066 
1964 I089 
1965 1104 
1966 1128 
1967 I152 
1968 1152 
1969 1222 
1970 1126 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

1981 
t982 

1984 
1985 
I986 
1987 
I988 
1989 
I990 
1991 

1983 

1182 
1238 
1286 
1363 
1429 
1479 
1484 
1470 
1466 
1452 

1435 
1405 
1394 
1400 
1380 
2361 
1329 
1325 
1340 
1415 
1505 

UPDATMG THE BLACK- 
JEiNSEN-SCHQTXS STUDY 

I want to illuscrate the portfolio merhod by 
updating the BjS [1972] study. I follow the BJS proce- 
dure closely, except that at the very end I adopt the 
Black-Scholes method of estimating portfolio bcb,  
alpha, and residual risk a t  the same time. 

I use monthly data fmm the Center for Research 
in Securiry Prices a t  the University of Chk3go for the 
period 1926-1991, The porcfolio method i s  especially 
useful when analyzing data over such a Ioilg period, 
since the stocks in the portfolio are constantly changing. 
Even when the stocks don’t change, the portfolio 
incthod adapts in part to changes in their covxiances. 

J d o  not try to estimate changes in residual risk 
rhrough time. in principle, this might let me improve 
the efficiency of the BJS “significance tests.’’ But the 
rlgnificance tests are more seriously conipromised by 
data mining than by heteroscedasticity, in my view. So 

stick to the use of an average residual volaciliy for 
the whole period to keep the method simple. 

I use New York Stock.Exchange Jisted stocks, 
a5 3JS did. Exhibit 1 shows the number of stocks in 

MANAGED FUTURES ON 
THE CHICAGO 

~~R~~~~~~ EXCHANGE. 
Hisforkally, cammodify fufures and options 

have had a low correlation wifh Stocks and 

bonds. No& by using manoged futures on h e  

Chicago Mercantile Exchange, institutional 

investors can take advantage of that rela- 
tionship to help smooih out market fluctuations 
and lower overall portfolio risk In the process, 
h e  CME’s Clearing House system virtoaliy elimi- 

nates counterparty risk 
Whether your obiedives are to minimize risk 

or fa profif from opporiunities, the CMM wide 
variety of interest rate, cumnq stork index and 
agriculturaf contracts offer a wide range of stra- 
tegic possibilities. Possibilities that can open up 
new avenues for asset allocation while lowering 

overall pottfolio risk. Right now. Right here. 
Find out haw by calling’1-800-331-3332 for 

our Free,ll2-page Manuged Fuivres Reference 
Guide for fnstitufional Investors. 

AZ?? CHICAGO 
-.I- MERCANTI1,E 
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EXNIBIT 2 
Monthly Rcgcssions: 1031 to 1% 

--I- -- 
Black-Jcnscn-Scholcs Study 

Ponfolio Numbcr 
Item 1 2 3 4 5 6 7 8 Y I0 M 

1. P 1.j6 1.38 1.25 1.16 1.06 0.92 0.85 0.75 0.63 11.51) 1.00 

- _I -- 

2. a -0.01 -0.02 -0.01 0.06 4 , O l  0.00 30.01 9.01 0.02 0.02 

3. t (CY) -0.43 -1.99 -0.76 4 . 2 5  -0.89 0.79 0.71 l.f8 2.31 1887 

4. p(k. kn1) 0.96 0.99 0.99 0.99 0.99 1.98 0.99 0.98 0.96 0.90 

5. p(Gc,&l) 0.05 -0.06 0.04 -0.01 -0.07 -0.12 0.13 0.tO 0.04 0.10 

6. CF (G)  0.14 0.07 0.06 0.05 9.04 0.05 0.05 0.05 0.06 0.08 

7.1.1 0.26 0.21 0.21 0.20 0.17 0,lfi 0.15 0.14 0.13 0.11 0.17 

8. CF 050 0.43 0.39 0.36 0.33 0.29 0.25 0,24 0.20 0.17 0.31 - -- - --- 
Current Study 

Ponfolio Number 
Item 1 2 3 4 5 6 7 a 9 10 M 

1. P 1.53 1.36 1.24 1.17 1.06 0.92 0.84 0.76 0.63 0.48 1.00 

2. 01 -0.02 -0.02 -0.01 0.00 -0.01 0.00 0.01 0.01 0.02 0.03 

3. t (E) -0.78 -2.12 -1.30 -0.54 -1.38 0.55 0.72 1.64 1.74 2.21 

4. p(k ,km)  0.97 099 0.99 0.99 0.99 0.99 0.98 0.98 0.96 0.90 

5.p[5t,Et-l) 0.05 -0.06 0.00 -0.13 -0.11 -0.07 0.10 0.06 0.11 0.15 

6. u (G) 0.32 0.06 0.06 0.05 0.04 0,05 0,05 0.05 0.06 0.07 

7. II 0.26 (1.22 0.21 021 0.18 0,17 0.16 0.15 0.13 0,12 0.18 

8. 0 0.49 0.43 0.39 0.37 0.33 0.29 0.27 0,24 0.20 0.17 0.31 

*1_1 

my sample for each year in six decades plus a year, 
Because CRSP has corrected the data since the BJS 
smdy, the numbers dif5er slightly From the correspond- 
ing numbers in BJS. 

Exhibit 2, panel 2, and Exhibit 5, line 2, repli- 
cate the RJS rcsults for the BJS period. The results are 
similar, but not identical. Most studies chat fouowed 
BJS emphasize the ten portfiolios in Exhibit 2. But the 
essence of the portfolio method lies in constructing a 
single portfofio (in chis case, the beta factor) 3s i n  
Exhibit 5. 

In Exhibit 2, the first two lines show the slope 
and inrcrcepr OF n regression of portfolio excess return 
an an uqudIy wcighted niirket escess return. We 
chosc the cquaily weighted ninrkct porcfoiio rather 
chan thc valuc-wcjglztcd portfolio for convcnience 

only. Line 3 shows a standard statistical measure of etle 
"significance" of the intercept (compared with zern), 
Rot the data mining'we did (along with the hundreds 
of other people looking a t  the same data) invalidates 
the sigrlificance test. I interpret the numbers in line 3 
as roughly measuring the consistency of the positive 
intercept for low beta portfolios. 

Line 4 shows the corrclation between portfolio 
and market excess returns, while line 5 &;bows the esti- 
mated serial correIation of the residuals. Line 6 gives 
~ h c  estimated standard deviation of the residual. Lines 
7 snd 8 give the sample mean and standard deviation 
of portfolio csccss renim. Since means, correlatians, 
and standard deviations arc all changing, these are csti- 
mates of their avenges through the period, Everything 
i s  cxpresscd in annual tcrnis, though BJS gave thcir 



EXHLBIT 3 
Monthly Rcpcssions: 1931 through 1991 

[ t tm I 2 3 4 5 6 7 8 9 10 M 

1. P 1.52 1.34 1.22 1.14 1.05 0.93 0.85 0.76 0.64 0.44 1.00 

3. a -0.03 -0.02 -%01 0.00 0.01 0.01 0.01 0.01 0.01 0.01 

-. ._.-- 
Ponfolio Number 

--. -.. 

3 .  L (a) -2.34 -2.25 -1.54 -0.62 .-1.41 1.03 1.50 1.50 2.00 2.91 

1. p ( R ,  kiln) 0.97 0.99 0.0Y 0.99 0.99 0.99 0.98 0.98 0.95 0.88 

5. p(Ct.Zt-~) 0.02 -0.131 0.00 -0.08 -0.06 -0.03 0.05 0.05 0.10 0.13 

0. CS (5) 0.1 1 0.06 0.05 0.04 0.04 0.04 0.05 0.05 0.06 0.07 

7. P 0.17 0.17 0.16 0.14 0.14 0.13 0.11 0.1% 0.10 0.09 0.14 

8. cs 0.43 0.37 0.33 0.29 0.29 0,25 0.23 0.23 0.18 0.18 0.27 

fipurt~ in monthly terms. 
Exhibit 3 gives sirnilac resulrs for the entire 

period from 1926 through 1991. If anything, the 
panern looks stronger thaiz it did for the 1926-1965 
period. fBuc keep in mind that if it looked weaker, I 
might not have writken this article.) Low-beta stocks 
did better than the CAPM predicts, and high-beta 
stocks did worse. 

I n  fact, as. Exhjbit 4 3kyzhEesutts .~;ce 
1965 h& been very strong. Over the e n t ? ? n ~ -  
~is-year penod;’2%rnarket rose by norm2 amountS or 
more,but jow-%eca portfohos ’*Un.L(nrr,i ++,*crCC:.-*).*.---**.“.t drd zbout as welras 
h i ~ i - ~ ~ ~ ~ p ~ ~ ~ ~ f i i s  r. r’*iT-””- ’’ 1s w%nt Fama and French 

21 mean 3% chey say the slope of the line rclat- 

I --.-i--W”.*,r.L.tlfi.‘ur*-M~ Ld.:*,l*.(yAw,M. ----+.*--p. =.”- 
.+..-,., ,””, ..*- _. ur.,*W . . .* .d, ,U”d.h. . ,  .v . J l r l i l ~ r C T . - ( ~ . . - L N . l . ? . , l ~ ~ 1 ^ ) 1 4 n ;  

ing average return to beta is flat (though ebey usually 
control for firm size), 

Exhibit 5 shqws the rcsults‘for the beta factor 
calculated the way B3S did it. We took the excess 
returns finm the ten portfolios in Exhibits 2-4, and 
weighted them by t - p;, where pi is the ith pordolio’s 
beta. Thus we used positive weights on low-beta port- 
folios, and negative weights on high-beta portfolios. In 
effect, che beta factor is a porefolio that is long in low- 
beta srocks and short in high-beta stocks, with the 
largest long positions in the lowest-beta srocks, and the 
largest short positions in the highest-beta stocks. 

Because. low&e~~tocks. aU. rend t&,o?lgr 
badfy at the same time and because fii&-bc&sigks 
+-*,“A Ld.,.,”--..4”-~- , .‘.*w 

1 .0Y 

0.00 

-0.24 

0.99 

0.04 

0.03 
0.08 

0.22 

f .03 

0.00 
-0.57 

0.09 

0.06 

0.03 

0.08 

0.21 

0.95 

0.01 

1.31 

0.99 

0.02 

0.03 

0.08 

0.19 

0.87 

0.00 

0.63 
0.5% 

-0.03 

0.03 
0.07 

0.18 

0.78 0.67 0.51 1.00 

0.01 0.01 0.03 

0.81 0.94 1.79 

O,Y7 0.93 0.8’2 

-0.02 049 0.12 

(3.04 0.05 0.08 

0.07 0.07 O.Oh 0.08 

0.16 o, i4  0.12 0.20 
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EXWIBfT 5 
The Bcca Factor 

analysis. Another is that  i t  invites data n k k g ,  
Eshibic 5 sunimnrizes the rcsrth in Eshibics 2- 

4, and divides thctii i i~ to  approsimatc cic~ndcs. W a c  
I"-- Period cr, 4 -I-- '(K) that L-- the b e t a l f ~ ~ ~ _ ~ ~ ~ ~ . , . a , n ~ a . u ~ ~ , . . ~ ~ ~ , ~ ~ ~ , . , ~ ~ ~ ~ ~ o _ t ' l y  

0.04 0.1 5 ! ,hZ in_$e hrst d ~ ? ~ c ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - i ~ ~  ~ ~ ~ ~ ~ ~ , , i @ ~ ~ ~ h t  
I .  1/31-12/65 0.05 0.15 1-93 33s Sggdy&o~! I-ur,~;NI.*r;.-i".,.-~~~."-~..~~~~~..II"*u'xln'~, than during, it, T l ~ v  did ~ L ' X  ofdl is 

3. 1/6G*12/91 0.06 0.13 2.41 BJS, howcvcr, did not usc a strict portii>lio 
method. They cliosc stocks for thc tcn porcfolios using 

Period Ir, a?. @) only information chat w ~ u l d  hwc been amilablc. a t  the 
time (about fivc prior ycars of monthly data to rsti- 

2. 1/40-12/49 0.06 0.15 1.17 mate beta). But rhe weights on the tcn po~tfolios use 
3. 1/50-12/59 0.10 5.07 4.56 information that was not available. 
4. 1/60-12/69 0.06 0.11 1 ,h7 Black and Scholes 119741 rcfinc clir partfolio 

Oe3' method ro elininate this possible source of bias. The 5. 1/70-12179 0.02 0.14 

principle is simple. We sdect stocks attd weight them 
6. 2/80-12/91 0.14 0.12 3.90 

using only inforntation rhar would have been available 
a t  rhe t h e ,  This eliminates any bias, and generally 

all tend to do, bad,y*z low-beta stocbs&$&g makes it easier to understand and intcrpmt the results. 
WeU, LT-Lr this GCT,r'-"-L.'.C,.,,.' p&%% is -.,. not ",e.- .perfiecGy --...--~- ., diversified. . r-'-*.r".,r*-& It has Since wc revise the porcfolio over time, it Jets US a h p t  
s^i;65tantral variance. That's why WE call ii  the '%eta to changes in the stock list and in the covariances. 
facior." The "n~ulrivariace" testing methods char such 

This portfolio captures the relative behavior of researchers as f(ande1 and Starnbaugh [19S9) and 
stocks with differenr betas. Since stocks that differ in Shanken 11992) have explored do not have these 
beta also tend to differ in other ways, it combines the features. In effect, they require use of infornmion on 
~~ECFS of all the characteristics correlated with beta. covariances that would not have been available to an 
For example, high-beta stocks tend to be stocks with investor constructing a portfolio. And I find formal 
high return standard deviatioh, and issuers of high-beta statistical tests harder to interpret than a "portfolio 
stock tend to be high-leverage firms. test," 

BJS did not, and I do not, try to isolate these Exhibit 6 shows the beta factor using a strict 
characteristics. One reason is chat it complicates the portfoiio test We weight the ten portfolios using Five- 

year historical betas rather than the realized betas. This 
takes out any bias duc co use of unavailnbie informa- 
tion in creating portfolio weights. Then we regress the 
portfolio excess return on the market excess return, 
and figure the residual. This takes out any effects of 

Period Pc cs, t ( ~ )  market moves because the portfolio beta is not exnctly 
zero. The story in Exhibit 6 is about the same as the 

f s  this articic, like so many ochers, just an exer- 
cisc in data mining? Will Iow-beta stocks concinuc to 
do well in the Futurt, or will rucognition ofthe pricing 
of rhe beta hctor cmsc so niany investors to ckange 
c h i c  strategies t h a t  the effect i s  eliminated (or 

1. 1/31-12/39 -0.05 0.17 -0.94 rwcrsed)? Are rhc efftcrs of borrowing restrictions, 
reluctance to borrow, and a inkiiicasured markc.t port- 2. 1 /10-12/49 0.03 0,lO 

folio strong cnough to kuep ir  alivc? If the R a t  line 
3. I/50-12/5(1 0.08 0.06 
1. 1/60" 12/69 0.03 0.07 
5. 1/70-12/79 0.01 0.10 0,18 telating past return to bcta.stcepens in rhe fururrs, how 
6 .  1/80-12/91 0.09 0.08 3.90 much will ir srceycn? 

- ---- 

SJS 1/31-12/hS 

2. 1/31-12/91 0,Oj 0.14 2.94 t h r f _ , ~ $ C w l J 3 ~ & ~ .  

-11--- 

- 
0.22 -l,oO 1. 1/31-12/34 -0.07 

EXHLBlT 6 
The Beta Factor Using Ody Prior InFonnacion 
-.--.I- 

RJS l/31-12/65 0.04 0.15 1.62 story in Exhibic 5 .  
1, 1/31-1265 0.03 0.11 1.68 

i::; 2. 2/31-12/91 0.04 0.10 
3. f /66-12/91 0.04 0.09 

t(v) Period P c  4 
_.- 

*'06 
4.25 



Suppose you believe t h a t  the line relating 
expected return to beta will continue to be flat, or 
flatter than the CAPM suggests. What does that imply 
for a firm's investment and financing policy? 

On the surface, you might think that the line 
for corporate investments will be flat or flatter too. 
YOU might think a corporation should use a discount 
rate when it evaluates proposed invesunents that does 
R o t  depend vety much on the betas of its cash flows. 
In effect, it should shifi its asset mix toward high-risk 
assets, because itri investors face borrowing restrictions 
or because they prefer high-risk investments. 

Bat this conclusion would be wrong, because 
corporadons can bornzw so easily. They face fewer 
borrowing restrictions than individuals. The beta of a 
corporation's stock depends on both its sser beta and 
its leverage. 

If &e line i s  flat for investors, a corporation will 
increase its stock price whenever it increases its lever- 
age. Exchanging debt or preferred for stock increases 
leverage, even when the debt is below investment- 
grade. Now that. the market for high-yield bonds is so 
active, there is almost no limit to the amount of !ever- 
age a corpoliation can have. S6me securities even fet a 
liirrn increase its Ieverage wittiout significantf y increas- 
ing h e  probabiky of bankruptcy 

If today's corporatiom do not face borrowing 
restrictions, and if a corporation makes its investment 
decisions to maximize its stock price, the market for 
corporate assets should be governed by che ordinary 
CAPM. A firm should use discount rates for its invesc- 
men& that depend On their betas in the usual way. 

O n  the other hand, I think many corporations 
act as if they do  face borrowing restrictions. They 
worry about an increase in leverage that may cause a 
downgrade from the rating agencies, and they carry 
over the investor psychology that niakes individtials 
reluctant to borrow. 

This may mean that corporate assets are priced 
like common stocks, Low-bera assets may be under- 
priced, while high-beta assets are overpriced. The line 

relating expected return to beta for corporate assets 
may be Batter than the CAPM predicts. 

IF so, then a~ny corporation that is free co 
borro\(vcand that wants ;Q maximize its SCO& p r m  '-'rrulh~"uh,4*~".,-"-~~.- --*--.."" 

.-_ , . I. 'ncuL.&- . ~ ~ , # . - Y + . . . w .  4, ,:.w,.l*W_ I.*- 

$ EX2&"? - u ~ - ~ , . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ ~ p . M " ~ ~ . ~ ~ ~ u ~ , ~ ~ ~  
i n ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~  

r% e ~ ~ ~ . ~ ~ d ~ ~ ~ i g ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ e s ,  

invr3stments.wil.l look attractive because they have posi- 

-*- --'***-.-~--.I.UC* -., I", *,I ,."..~.Cll-ri.*-.LI.,~..- 

just like an investor who is free to borrow, a 
rational corporadon will emphasize low-beta assets and 
use lots of leverage. Even if the line is flat for both 
investors and corporations, beta is an essential too1 for 
making investment decisions. Indeed, beta is more 
usefui if the line is flat than if it is as steep as the 
CAPM predicts. 

No matter what the slope of the line, a raeioiid 
corporation will evaluate an investment using the betas 
of that investment's cash flows. It will not use the betas 
of its other assets or the betas of its liabgjeies. 

Announcements of the "death" of beta seem 
premature. The evidence h a t  prompts such statements 
implies more uses for beta than ever. Rational investors 
who czn borrow freely, whether individuals or firms, 
should continue to use the CAPM and beta to value 
investments and to choose portfolio strategy. 

ENDNOTE 

T h e  author i s  Fateful io Russell Abnms and Jonathan Kelly 
for help with thc cdtulatiom: ond to Clifford Asnra,John Bus Wayne 
Fnson, Joscf Lakonkhok, Richard I<oli. D m  Roscnbag, Jay Shnnken, 
and Myron Scholen for comments on prior dnfe;. 

IUiFERENCES 

&nz. I\oX "The I\ef~rionship Uetween Retrim nnd Market Valucs oC 
Common Stock."~o~cnral cf Finaruid Eronortrin. 9 (198 I ) ,  pp. 3-18. 

Ubck, Fircher. "C1pIuI Market Equilibriurn with Restricted Wonow- 
ing,",hmraf of Birsiircsr, 45 (/uly. 1972). pp. 414-455. 

Black, Fischur, Michael Jer,5r0, tnd Myron Scbolcs. "The Capitrl 
Asset I'riciny Model: Sornc Empirial Tcssrc." In Michncl C. Jmsen. 
ed., Stiirtia in rlre nuwy qf Capirul Alarkcts. New York: I'mrpr, 1972. 
pp.7Y-121. 

Utack. Fischer, 2nd Myron Scholts. "The Effccu of IXvidecrd Yield 
wzrrd Dividcnd Policy on Common Stock I'ricd~ and P . m ~ r n s ~ " ) o t ~ ~ n a I  
q f F i t t m l a l  &otrorniu, I [May t974), pp. 1-22. 

Fama. Eugcnr F., and Kenneth R. Frmch. "The CrosrSecdoa of 
Expected Stock IWurnr." jcrrrrnal qf Rnamc, 47 Uunc 1992). pp. 42727- 
465. 



.- 

Fanin, Eupnz F,, and Jmwr 0. MscBcrh. "ltisk, ICctum, and Equilib- 
riirm: Eriiptricnl Trrts." )prtrrwl of Pditicudl Ecorit~rtry, X I  (Mnyljanc 
13:3'1, pp. 607436. 

Gibbons, Michael IC., Stcphsn A, f<osr, arid Jay Shmkcn. "A Tac of 
rhs Et7'tcicncy of 3 Given Portfolio." Ercrarrotccrird, 57 (Septcnibcr 
lW*~), pp. 1121-1152 

Waugcn, Kohcrt A.. and NardiO L. Ufrr. "Thu Efficient Market 1nt.f- 
ticiurtcy of  Capit~lizarion-Wr.i~hrml Stock Portfolios." jtxintat tf h ! F -  
Jin . ~ h t u ~ i t t t c i : f ~  Spring W91, pp. 35-4% 

Kaodrl. Shmuel. and ilobarc F. Stambaogh. "A Mean-Variance 
Frsmework for Ttvn of Arsct Pricing Modrlt." R w i w  q/ Rimrial 
Sarff;ds ,  2 (1989}. pp. 125-156. 

Lakonirhok. Josctf. and Alno C. Shnpiro. "Syncmark ?j3k, Tow! Risk 
and Size ar I3eteiminan~c of Stock Msrkct I\entrns."Jonma1 ~$50nkit1.e 
und Rnonrc. 10 (1986). pp. 115-132. 

Lo. Andrew W., and Craig A. MscKinlay. "Data Snoaping in 
T e s t s  of Financial Asset Pricing Models." Rruiciv of Fiituitrid 



Beta remains a quite serviceable measure of dotvlzside risk. 

Kevin Grundy and Burton G. Malkiel 

or decades the capital asset pricing model 
(CAPM) has been held as an article of faith 
among financial economists, The modei, usu- 
ally attributed to 1990 Nobel Laureate Waiam 

Sharpe [1964], was also developed by Fischer Black 
[1972], John Lincner [1965), Jan Mossin 119661, and 
Jack Treynor 119651. 

The CAPM attempts to quantify the relationship 
between tisk and return. Both economists and financial 
practitioners have long believed that riskier asseh must 
yield a higher expected rate of return to induce 
investors to hold them. The innovation of the CAPM 
is to specify the particufar risk measure that would be 
priced in the market. 

Risk i s  g e n c d y  defined as the chance that 
investment outcomes will come out differently from 
expected. Most investors think of risk as measuring the 
chance that rettlcns will be lower than expected and, 
specifically, that the investment will produce a 10ss.Li.s 

KjEVlN GRUNDY is a research suggests a natural measure for zisk, namely, rhe d q c r -  
assisrent at Princeton University in sis-nrn outcpnes atoun+-$?ir 
Princeton (NJ 08544). G G g e  or e x p e 7 3  values. 

To be sure,  positive surprises (Le., returns high- 
BURTON G. IKALICEL is er than anticipated) can h~rdly be consihered to be 
Chcm'cd Bank Chaimlm's profs- unfavorabIe, Nevertheless, if return outcomes are rea- 
sor of ccononiicr at Princeton sonabiy symmetric, P dispersion measure will capture 
University (NJ 08544). the magnitude or likelihood of downward or unfavor- 



able surprises and, thus, should be a serviceable mea- 
sure OC risk. 

THE CAPITAL ASSET P)RICLNG MODEL 

Before the CAPM, risk was typically estimated 
by measuring the variability of the past returns for each 
individual security Securities with a low varianceof 
oast returns were considered quite safe, while those 

events that , a r e _ s p . ~ c ~ ~ . i n d i v i d u a L  mmpany. 
Factors such as a new drug discovery, an oil find, a 
damaging product liability lawsuit, or the incapacity of 
a highly respected chief executive oficer all can a&cr 
the returns from individual securities. 

The second factor, called systematic &kAsns= 
sen= the variability imparkedo common stock returns 
by general __I movements .*--.--..--"I.-- -- in &~.-kmad-xu&t, During 
peFio3 of market distress, such as October 1987, the 
broad market declined sharply, and individual stocks 
followed suit. But not all stocks are equally sensitive to 
market swings. When the market drops by IO%, a rela- 
tiveIy stable stock, such as AT&T, might drop by ody 
5%. A less sraMe stock, on the other hand, such as 
Digital Equipment, might decline by 20%. 

Beta i s  a measure of an individual stack's gener- 
al2ensitivity ..--IC to market ".---.ihT swings. The market as a a b l e  
( repGnted  by a broad stock market index such as the 
Standard & Poor's 500 stock index) is accorded a beta 
of 1. Stocks with betas of 112 tend to swing half as 
much as the market, while stocks with a beta of 2 tend 
to be twice as volatile. Beta is then a measure of relative 
vohtiliv lt measures the systematic tendency of indi- 
vidual stocks to follow market movements. 

Thus, the dispersion in returns for any individu- 
al stock is influenced by two risk factors: idiosyncratic, 
or speciFtc risk, and sysrematic, or market risk$ The 
insight of the CAPM is that ody one of these risk fac- 
tors is relevant for the pricing of individual issues. The 
CAPM argues' that idiosyncratic risk would not be 
priced in an  efficient market and would not cornniand 
a risk premium (k, an extra expected return to cotti- 
pensate for the extra risk). 

The reasoh is that idiosyncratic risk can essen- 

I- . -,,... "."- -._-.. ._VI 

tially be eliminated by holding a diversified portfolio. 
The positive and negative events affecting individual 
companies are likely to cancel each orher aut. The 
new drug that makes one company's stock rise is like- 
ly to have a negative effect on the stock of another 
company that once had the most effective drug- If spe- 
cific risk CBR, thus, largely be canceued out: by diverri- 
fication, it stands to reason that: the market will not pay 
a premium for it. 

Systematic risk, on the other hand, cannot be 
reduced by diversification. Indeed, even if an investor k 
perfectly diversified by holdipg all the individual stocks 
in the market, her port5oiio would stiU be risky in the 
sense that it is subject to the ups and downs of tbe mar- 
ket as a whole. Thus, ody systematic, or non-.divetsifi- 
abie risk (measured by beta) tvill deserve some risk com- 
pensation in the market. And the higher the risk of a 
stock ot a portfolio (as measured by the portfolio's aver- 
age beta d u e ) ,  &e higher the remrn should be. Exhibit 
1 depicts the rclationship between risk and return. 

Here the risk-fiee rate (RF) is taken to be the 
short-term Treasury bill rate (a security whose nominal 
rate of return over some short holding period i s  per- 
fectly certain). The rtturn for the market &,,) is taken 
to be the return from a broad stock market index. 

TESTS OF THE CAPM 

At first, tests of the capital asset pricing made! 
seemed encouraging. Data fmm the 1960s and 19705 
€or individual srocks and for mutual funds appeared tc 
indicate that security returns are, in fact, directly relar- 
ed to beta as the theory asserts. Stocks and mutual fund 
with higher betas did seem to produce somewhat high. 
er rates of return. It turns out, however, . that ---- even dur. 
ing the period when the thkory appeared to work, chc 
ac%al risk/re_turn relationship Gas somewhat ---- natte 
than thatjredicted by the CAPM. ,e- Low-risk stock 
agpeaxed to earn h i g h ~ ~ m ~ ~ e t u r n  7-v and hiT:%i 
stozks lower rates of return than thc thTory p r e a d .  

Other* troubling aspects' o f ~ m o d e r c ~ m e  tc 

light. Roll (19771 paints out that i t  is impossible tt 
observe the market's return, because the market include 
all stocks, a variety of ocher financial instruments, ani 
even non-markemable assets, such as an individual 
investment in education. The S&P 500 index (or an 
other index used to represent the market) is an impcr 
fect: market proxy at best. Roll shows that by changin 
the niarket index ae ins t  which betas are measured, on 

-....-w".-" --"-+ 
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-IT 1 
aSK AND RETURN ACCORRLNG TO THE 
::ApffAt ASSET PRXCING MODE& 

demned beta. Articles with rides such as “Bye-Bye to 
Beta” (Dreman [1992]) and “Is Beta Dead Again?” 
(Grinold [I 993)) are representative. A comment typical 
ofthe invcstrnent community was pur forth by a promi- 
nent manager: “I have always thought this academic 
wisdom [the CAPM and beta) was way off base, and 
now there’s new evidence to prove I was right.”’ 

SHOULD TJtrE CONSIGN BETA 

= RF + B(R, - RF) 

Itate of Return {R) 
I-- 

TO TEE SCRAP HEAP? 

Are we, therefare, ready to consign beta to the 
scrap heap of discarded economic ideas? We think not. 
Reports of beta’s death are (as they say) gready exag- 
getated. Here we review an important insight Fischer 
Black offers about the usefulness of beta as a tool for 
portfolio managers. Then we present an empiricd 
study covering a twenty-five-year period showing that 
beta is indeed a quite serviceable and dependable indi- 
cator of tisk. 

In an article in thisJournal, Fischer Black 119931 
proposes that even if Fama and French are cvrrect in 
their codusions, and high-beta stocks generate returns 
that are the same as low-beta stocks, the CAPM might 
still be useful, Indeed, Black argues that beta might be 
more usefid rhan ever for pordolio managers. 

If one i s  not rewarded for bearing the increased 
risk of a high-beta portfolio? this would suggest that 

The quation can also be written as an expression for the riskpre- 
mjum, hac is ,  the rm of fcmm on the poafoko or stock over and 
abovc chc risk-&ec rate of inter&: R - R, PfR, - R$. 

can obtain quite different measures 
sf the risk level of individud stocks 
Or portfotios. As a consequence, 
one would make very different pte- 
dictions about expected returns. 

The most damaging blow to 
the CAPM, however, came with 
publication of a mdy by Eugene 
Fama and Kenneth French [1992], 
which seemed to shatter any sup- 
port for beta in rhe academic and 
professional community. Their 
empirical evidence is clear; beta 
and lORg-IWI average return are 
simply not correlated, as is shown 
in Exhibit 2. Beta appears to be of 
no use eo investon. 

With release of the Fama 
and French study, investment pro- 
fessionals almost universally con- 

SPmNC 1996 

EXHXBIT 2 
AVERAGE MONTHLY RETURN VERSUS BETA 1963-1990 

8 
5 

Sourcc: Rma and French j2992J. 
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investors should sbift to low-beta ponfolios. In addi- 
tion, low-beta socks might serve rhe function of an 
alternative asset to bonds or cash in an investor‘s port- 
folio, possessing similar risk but earning higher average 
returns. If investors are rational and risk-averse, prefer- 
ring higher return and lower risk, ceteris paribus, then 
tliis new relationship, or lack thereof, suggests unique 
opportunities to invest in low-beta stocks without suf- 
fering the punishment of lower returns. 

Moreover, investors willing to accept a market 
level of risk could buy low-beta portEolos on margin 
(borrowing at or near the risk-free rate) and leverage up 
the portfolio‘s risk to the beta of the market., By 
employing leverage; the investar would achieve a high- 
er-than-marker return with a risk level not exceeding 
that of the market as a whole. 

Black’s conclusions have significant implications 
for investors and corporations: 

just like an investor who is free to borrow, a 
rational corporation wiU emphasize low-beta 
assets and use lots o f  leverage. Even if rhe line is 
Oat for both investors and cofpoations, beta i s  
an essential tool for making investment deci- 
sions. Indeed, beta is more useful if the line is 
flat Ehan if it i s  as steep as the C U M  predictc; 
11993, p. 171. 

We shall also show that beta is, in fact, a q&te 
serviceable measure of risk. Recalling our earlier &s- 
cussion, mosr investors rhjnk that a useful risk measure 
wjl l  indicate the chance of disappointment in invesr- 
mem returns - especially the possibility of lasing 
money in a declining market. The question we pose is 
whether the beta measure of systematic risk does fulfill 
that function. 

Investors who are risk-averse wiIl find a risk 
measure important in the investment process, regardless 
of the long-run risk and R ~ U ~ R  relationship. 
Specifically, the risk they wish to minimize is that on 
the downside. What i s  needed is a risk measure that suf- 
ficiently reflects exposure to significant drops in the 
market as a whole. 

Does beta accurately measure an investment’s 
risk expasure when the market declines? Tradition2 

CAPM iheory asserts that high-bera stocks tend to 
experience greater losses than low-beta srocks in a 
declining market. The empirical study described here 
will show that, for the twenty-five-year period from 
1968 to 1992, beta has served as an accurate ex ante 
indicator of downside risk exposure in significantly 
declining markets. 

The rt5uIts of the empirical study analyzed 
belaw support the claim that beta is indeed usehi in 
measuring the downside exposure of a portfofio in 
declining market conditions. Whether the market 
proxy used is the S&P 500 or an equal-weighted mar- 
ket index, uur K ~ S O ~ B  are the same: High-beta stocks 
suffer significantly greater losses than low-bera stocks in 
declining markets, with the market KCCUZTZ falling 
approximately in the middle. In addition, the length of 
time used to measure beta, within the range of twenty- 
four months to sixty months, seems to mamr little to 
the ultimate conclusion, 

The first stcp in the study involves derermina- 
tion of appropriate declining market periods for exam- 
ination. In an effort to replicate the Fama and French 
techniques, we focus the study on the years 1968 CC) 

1992. This similar rime frame will enable us to say that, 
although Fama and French find no overall beta and 
return relationship over the period, there is a clear refa- 
tionship if we focus simply on declining markets during 
this period. 

Unlike previous CAPM analyses, which limit 
their focus to defined periods of time (months or yean 
usually), we allow for flexibility in the duration of 
declining markets. Declining market periods (bear mar- 
kets) are determined by a graphical observation of 
weeMy market returns for the S&P 500. 

We select two value-weighted indexes of markct 
activity, the S&P 500 and a value-weighted market 
index, and define a declining market as one where both 
indexes fail a t  least 10% from peak to trough. This dd- 
inition focuses the study on periods when there arc 
losses in the broader market as well as in the laqer 
issues heavily weighted in the S8tP 500. 

The definition gives us thirteen periods betwecn 
1968 and 1992 that qualify as declining or bear markets. 
Exhibit 3 summarizes these market periods. Note that 
in all periods except one an equal-weighted market 
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HfsXT 3 
:encage Returns on Indexes for Declining Market Periods Studied 
I__ -- 

Number of Value- Equal- IecLining Market Days in Weighted Weighted 
Period Dates ShP so0 Marker Mgrket Period ------ - 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

52 
57 
40 
458 
55 
46 
31 

124 
64 
68 

113 
44 
63 

idex also dedined by IO% or more. 
To test whether bera is a serviceable measure of 

sk in declining markets, we use every stock listed on 
ne New York Stock Exchange and the American 
tock Exchange during these declining market periods 
s available on the monthly Cenkr for Research in 
iecuriv Prices (CRSl?) security price tapes.. For each 
tock, we calculate four diffetent measures of beta to 
letermine if' a spec& measurement technique affects 
he ultimate outcome, 

We use the traditional CAPM equation, xi - rf Z= 

[r, - r,)p, where Ti, 4, and rm stand for the return fiom 
the iih stock, the risk-free return, and the market 
return, respectivel-y. We regress the monthly excess 
return of each security above the risk-free rate on the 
monthly excess return of a market proxy above the 
risk-free rate to determine beta. The monthly three- 
month rate on United States Treasury bills is used as a 
proxy €or the risk-Free rate. 

Four measmes of beB arc dcuiated using dif- 
ferent. market proxies and lengths of time for the regres- 
sions. Two of the betas are calculated using the S&P 
500 as a market proxy and M O  using an equd-weight- 
ed market index as the market pmv-  Within those two 
gmups, betas are calculated using a sixty-month win- 
dow preceding the deching market and a shorter 
twenry-four-month window. 

From these initial calculations, each individual 
stock i s  assigned a beta. As previous studies have 
shown, however, portfolio betas are more reliable than 

-25.06 
-33.47 
-22.69 
-47.49 
-13.42 
,-I354 
-16.69 
-17.08 
-14,21 
-13.70 ' 

-11.72 
-31.75 
-19.56 

-16.45 
-13.19 
-24.62 
46.20 
-13.00 
-1 4.42 
-17.98 
-15.55 
-13.77 
-12.23 
-10.16 
-3 1 .OS 
-18.53 

-23.47 
-15.78 
-32.63 
-45.31 
-4.58 

-31.57 
-23.22 
-1 4.29 
-1 1.22 
-1 1.41 
-10.04 
-32.54 
-21.47 

individual securiry betas, which are prone to sign%- 
cant measurement error. We therefore rank the secu- 
rities according to their preceding betas and form 
porttolio deciles, the Iovest-beta stocks falling in the 
first decile, and the highest-beta stocks falling in the 
tenth decile. Pordolio becas are then calculated as the 
mean betas of their composite securities, with an 
equal weighting assigned to each security in the port- 
folio. Thus, only information available to investors is 
used to form the pordojios. 

DECLINING MARKET RETURNS AND BETA 

Using the CRSP tapes, we calculate period 
returs for securities listed during the declining-market 
periods. The. returns include dividends and are coin- 
pounded daily. Stocks not listed for the entire declin- 
ing-market period were dropped? These period 
recutns are &en matched with their corresponding 
securities in the portfolio deciles. Portfalio returns are 
determined by calculating the mean return of all secu- 
rities in a given decile, with an equal weight assigned to 
each security in the portfolio. 

Aggregate results are determined by grouping 
all first d e c k  from each of the thirteen periods 
together and then recalculating a mean decile beta 2nd 
mean decife return. The process i s  repeated for subse- 
quent d e c k  IR the end, there are four pairs of port- 
folio betas and returns corresponding to the four cal- 
culadon groups for each dede. Exhibit 4 summarizes 
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EXHIBIT 4 
Suninmy of Aggregate Results for Thirteen Declining Market Periods (1968-1992) 

_1 
.-- -___I __. 

_.._-- 
DeciIcs 24-Month-Preceding Betas -- 

Mean Decilc Betas wjth Equd- 

Mean De& Betas with 
Weighted Market Proxy 0.18 0.46 0.63 0.76 0.89 1.02 1.15 1.31 1.53 2.02 

S&P 500 Market Proxy 0.14 0.48 0.67 0.83 0.98 1.12 t.29 1.47 1.73 2.27 

Mean De& Returns Using 
Equal-Weighted Proxy 
Betas (%) 

s&p 500 Proxy Beas (%) 

-11.70 -14.06 -16.83 -17.98 -19.52 -21.11 -22.70 -24.03 -26.12 -29.65 

-12.82 -14.91 -16,78 -17.75 -19.0G -20.33 -22.54 -24.51 -25.34 -29.58 
Mean Decile Return Using 

-I___ .- - c_ 

-- 60-Month-Preceding Betas - 
Mean D e d e  Betas with Equal- 

Mean Dede Betas with 
Weighted Market Proxy 0.33 OS3 0.67 0.79 0.89 0.99 1.09 122 1.40 1.79 

S&P SO0 Market Proxy 0.38 0.64 0.80 0.94 1,05 1.16 1.28 1.42 1.61 2.01 

Mean Dede  Returns Using 
Equal-Weighted Proxy 
Bern (%I -8.68 -23.63 -16.49 -18.06 -19.57 -20.91 -22.68 -23.28 -26.37 -29.77 

Mean Decile Returns Using 
S&P 500 Proxy Betas (%) -9.25 -13.25 -16.06 -18,49 -20.28 -20.41 -22.23 -23.91 -25.58 -29.80 

these aggregate results. 
The data show a clear retationship bemeen beta 

and downside risk in declining markets. The high-beta 

portfolios consistently perform most poorly during 
periods when the S&P 500 and value-weighted index- 
es dmp at  least 20%. The result hofds regardless of the 

market proxy or the length of 
time used to calculate the betas. 

Exhibits 5 and 6 plat the 
The - .  usefi]ness Of beQ a 

EXMIlBzT 5 

(1968-1992): DE- FORMED USING 24-MONTH-PRECfifllrrG BETAS 
MEAN DECXX RE;TrT;RNS D m G  DECmG-MARXET PENODS 

Returns 
(%) 

O.QO 

-5.00 

-10.00 

-15.00 

-20.00 n 
-25 . 00 n-- 
-30.00 

Dede (1 = Low Betas, IO = High Betas) 

0 Mean Decile Returns 
Using Equal-Weighted 
Proxy Betas (%) 

B Mean Decile Returns 
Using S&P 500 Proxy 
Betas fo/o) 

m a s w e  of downside risk appears 
compelling. The relationship 
between beta and return in 
declining markets is strictly nega- 
tive and m o n o t o n i ~ . ~  AS one 
increases the portfolio beta from 
the lowest dedes, the portfolios 
pedorm progressively worse in 

the market proxy used.4 

INDrVIDUAL PERIOD 
ruESuLnrS 

declining markets, regardless of 

As striking as the aggre- 
gate results are, it is also impor- 
tant to break down the analysts 

S1'1lIHC 1% 



EXHX3IT 6 
Muw DEcrtE RETURNS D W N G  DECWMNG-MARKET PERIODS 
(1 9684992): DECWS FORMED USING 60-MQNTH-PmCmWO BETAS 

Returns 
(%I 
0.00 

-5 .oo 

-10.00 

-15.00 

--zo.uu 

-25.00 

an Decile Returns 

Using S&P 500 Proxy 

-30.00 

Decire (1 = Low Betas, t O  = High Betas) 

by period. If investors plan to use beta as their risk 
measure in choosing a portfolio, they wiIl be con- 
cerned with not only the aggregate performance of 
beta in forecasting downside exposure but atso its con- 
sistency in each market period. Analyzing data for each 
of the thirteen market periods studied, we find that the 
relatiofiship holds in every period. While the reiation- 
ship is not always strictly rnonomnic, tbe general ten- 
dency for high-beta portfolios to suffer more in bear 
markets is always upheld. 

Another interesting result of this study is the 
predictive strength shown by beta in the periods after 
1980. Many economists hypothesized after the Fama 
and French study that the long-run beta and return 
relationship had ceased to exist after 1980. Whether 
or not this conclusion is accurate, our data suggest: 
that the short-run relationship between return and 
beta in declining markets following 1980 did not sig- 
nificantly weaken.s 

The focus of this study has been the practical 
use of beta as a serviceablc measure of risk. The racio- 
nal tisk-averse investor needs to identify a risk mea- 
sure that will highlight che downside potential of rhe 
portfolio. The empirical study presented here indi- 

cates that beta, h o ~ e v u r  mea- 
sured, remains a useful tool in 
forecasting short-term risk in  
declining markets. 

ENDNOTES 

'Cited in Dremin [lL)Y?, p. 1481. 
"This proccdurc obviously 

imparts some survivorship bias to our 
nsuln. We believe, however. chat it 
mengthens our results because high-risk 
socks are likeJy EO pnente even lower 
r e m  than we have estimated during 
periods of declining nuatkc&. 

3Non-parametric tests of the 
data reveal a high and statisrically signif- 
icant degree of correlation bemeen ex 
ante beta and ex post return in declin- 
ing markets. Both Spcarman's rank cor- 
reiarion coeartcients and Rendall's tau 
corrclation coeffrcienrs for ex ante beta 
and declining market retutn are highly 
significant. 

"Chan and Lakonishok 119931 . .  

perform a somewhat simiIar study. In an examination of the ten 
I ~ K ~ C S C  down-market months Jncc 1932, they find that higher- 
beta stocks consistently dcclined more than tow-beta stocks in 
each of the periods coveccd, Our study shows that such results 
hold consistently in each individual declining market during a 
recettt twenty-five-year petiod. 

Chan nnd Lakonishok also End hac high-bera stocks 
rose significantly more than low-bcca stocks in bull markets. 
W h a t  Fama and French have found, however, k that these erects 
have been roughly offsetting, producing a generdly flat long- 
term relationship, 

5Anocher way to look at  our ICSUltS is to conclude that 
we have simply tested for the stationarity of our beta portfolios. 
If betas for portfolios are reasonably constant over time, then, 
by definition. high-beta stocks will rend to fall farther in future 
bear markers. 
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ne time-honored rule in the field of 
Ginance is that risk and return are related. 
Often called the "no fke Iunch" princi- 
ple, it asserts that over the long fzul it is 

not possible to achieve exceptional returns without 
accepting substantial risk. Any standard equilibrium 
model of asset pricing justifies this relacionship. Data 
&om Ibbotson Associates confirm that since 1926, US, 
common stocks have provided a total return of 10.7% 
per year, about seven percentage points greater than the 
return from riskless Treasury bills. 

For decades, the standard way to model the 
risWreturn relationship and to measuxe risk has been co 
use the capital asset pricing model (CAPM), the prod- 
uct af WUam' Sharpe 1196121 and others. The CAPM 
insight is that vola&ty arising from specific events 
(cded specific, or idiosyncratic, risk) can be elinrinated 
in a diversified po&olio, and that investors will not be 
paid for bearing these risks with extra returns. 

But volatility resulting &om general movements 
in stock prices and the tendency of all stocks to fluctu- 
ate to some extent in sympathy cannot be diversified 
away. According to the CAPM, the risk variable that 
w3.I be (linearly) related to return is beta, the measure 
of relative volatiJ..ity, or systematic risk. The higher the 
beta of an individual stock or ,podolio, the higher &e 

TWE JOURNAL OF PORIfOUO WNACEMENT 9 



returns an investor should expect. 
IJnfortunately, theory and practice do not 

always accord In a remarkable artide, Eugene Fama 
and Kenneth French [1992] find that over a twenty- 
seven-year period, &om 1963 through 1990, returns 
and the beta measure a€ risk appeared to be complete- 
ly unrelated. 

Fama and French divide all stocks in their sam- 
ple into ten subsamples according to their market cap- 
italization (a measure of size). Within each subsample, 
they construct ten portfolios according to their beta 
levels, for a tota of a hundred portfolios each year. 
They could then test whether size or beta is more effec- 
tive in expiaining the cross-section a€ returns, and 
whether beta could explain' the pattern of stock mxrns 
within size dedes. 

We have constructed the same hundred podo- 
lios using a somewhat larger sample through 1994. For 
illustrative purposes, we group our sample of stocks 
inro ten portfolios according ro beta. In other words, 
decile 1 is the 10% of the to& sample With the lowest 
betas. DeciIe 2 is the stocks, with tire second-lowest 
betas, and so on. 

We graph the rdadonslip between beta levels 
and the average returns h m  &e decile portfolios in 
Exhibit 1. Confirming Fama and French, we find that 
the reiationship between returns and beta does not 
accord with the CAPM. Rather, the relationship is 
essentially flat: High-beta port5oEos have no greater 

. 

returns &an moderate-beta portfolios.' 
Fama and French do find, however, that the size 

of a company appears ro be a far better p r o q  for risk 
than beta.2 Again dividing stocks into ten podoEos 
according to size, rather than beta, we confirm the 
Fama and French tinding o i a  very shnng relatioriship, 
as is shown in Exkiiit 2. Here the decile portfolios of 
the s d e s t  companies are shown the left-hand side 
of the graph, while the portEolios cif larger companies 
are shown on &e right. We note a clear tendency for 
the port5olios of smalIer companies to pradirce rates of 
renuxi that are greater &an the returnr from pordolios 
of larger companies. 

Farna and French's conclusion appears to be 
upheld - size may be a better proxy for risk than beta. 

MA23U3T VOLPLTZLTTY OVER TI.& 

Ever since the stock market crash of October 19, 
2987 (the largest one-day percentage decline in &e 
popular Dow Jones Industrial Average since the stock 
market average was tirst published in the nineteenth 
ceritury), there has been intense interest in the question 
of market volatility. Some say that heightened stock 
markt volatility may imply that stock prices are stray- 
ing too far from their ''proper" ~%nd.aamentaI d u e s  
(e.g., ShiUer [1991]). An increase in stock market 
volatility could signal  increased riskiness of equities and 
therdare a higher required rate of return (see, for 

l3xxrBfT 1 EXHIBlT 2 
REtATIONSHxp OF RETURN AND BETA RELATloNSHLP OF RETURN ANE) SIZE: 
1963-1994 1963-1994 

Eeto Size 



example, French, Schwert, and Stambaugh E19871 and 
Pindyck t1984j). 

Possible reasons for increased volatility include 
improvements in the speed and availability of financial 
information, rhe increased importance of institutional 
investors whose decisions are often likely to be coor- 
dinated, and the growth of derivatives markets. Au 
rhhese facrors could lead to enhanced responsiveness of 
stock prices to new idormation or a change in 
investor sentiment. 

In fact, however, vohtility for the market as a 
whole har; been remarkably stable over time. Schwert 
[1991] and Malkiel and Xu [199S] confum rhat stock 
market volatility during the 1980s and early 1990s was 
actually lower than in earlier decades. Volatility during 
1994 and 1995 was lower rbaa it was for most of the 
1970s and 1980s. 

According to Makid and Xu [299S], &e picture 
is di6erent for individual stocks, however, which have 
increased in volatility in recent years. We have con- 
firmed this &ding by examining the volatility of the 
most volatile stocks each day, as well as the volatility of 
h e  individual stocks in the S m h d  & Poor’s 500 
Stack Index. Exhibit 3 taken h r n  Malkiel and Xu 
119951 shows the volatility over time of the twenty 
most volatile stocks each month compared with 6ue 
times the volatility of the S&P 500 index? 

As would be expected, the most volatile stocks 

exhibit far more volatility than the xnarket index, W h a t  
appears to be more surprising, however, is that d k e  
rhe S&P index, the most volatile stocks have become 
inore volatile over time. A variety oE statistical tests 
described in M&el and Xu [I9953 substantiate the 
finding that the volatility of individual stocks has been 
rising over time. 

We have also calculated &e idiosyncratic risk for 
the individua1 stocks in the S&P 500 index. First, we cal- 
d a t e  &e volatility (variance of returns) €or each stock in 
the index and (value-) weight the voladlity numbers to 
obtain a measure of aggregate volatiliry. Second, we caI- 
c&te che volatility of the index itself, which is, of 
come, lower &an the aggregate numbers because much 
of the voladity of the individual securities washes our 
when stocks axe held in a diversified S&P portfolio. 

We take the difference between the two mea- 
sures to represent the idiosyncratic volatility of the 
stocks in &e index.. This idiosyncratic, or specific, 
risk of the stocks in the S&P 500 has also exhibited a 
clear and statistically signiGcanr time trend Gom 2952 
to the presenk4 

We conclude that while &ere has been no 
increase in the volatility of the market as a whole, there 
is very clear evidence of increased volatility for individ- 
uaI SCQC~S. Movements up or down of 50 points in the 
popular Dow Jones Industrial Average arc often written 
up in press reports as signs of extraordinary volatility. Xn 
fact, in percentage tenns, such movernena are well 
under 1% of the value of the index and represent no 
more v01a&ty than a 6- or ?-point movenzent in &e 
iodex during the periods of the 2960s and 1970s when 
the level of the x>ow was below 1000. 

‘ On the other hand, when the press reports that 
particdar companies fail to meet rhe “Street” earnings 
estimates and lose 25% of their value in a single day 
with. imxased frequency, such reports do indeed repre- 
sent increased volatility for individual components of 
the market averages. 

IDIOSYNCRATIC VOLATxLI7C“y AND =SIX 

ExrmsIT 3 
MONTHLY V O U T U W  FOR THE 
W N T y  MOST VOLATILE STOCKS: 1963-3994 

N 

We turn now to the question of whether indi- 
vidual, or idiosyncratic, volatility is  reflected in share 
prices. We have shown thar idiosyncratic volatility has 
increased over time, wMe the volatility of the whole 
market has been remarkably stable. Idiosyncratic mlatil- 
icy is precisely the kind of volatility that is uncorrelated 
across stocks and thus is washed out for the market as a Dole 



whole. Therefore, we should be able to observe that the 
cordation among the returns for individual stocks 
decreases over time. This would allow the volatility of 
the maxket portfolio to remain the same, w i n  i~ &ere is 
an increase in each individual stock's voIatitity. 

Computationaly, it is extraordinarily difficult to 
calculate the painxrise correlations between each pair of 
stocks in the market untverse. For example, even if we 
Emir our analysis to 5,000 stocks over all monthly peri- 
ods &m the 1960~~  biUions of correlations would need 
to be estimated. As a check, however, we can calculate 
&e correlations among industry poctiolias over time. 

We construct thirteen industry por60lios accord- 
ing to $IC codes for individual stocks, and confirm that 
there was a deciine in the mean of &e correlation cod- 
ficienrs 5om 1970 bough the mid-1990s. We also ana- 
lyze the twenty-fifth percentile, the median, and the sev- 
enty-fifth penenrile of the correlation dis~bution; all 
exlibit a decreasing trend over the ''?Os, "Is, and '90s. 

Tkis analysis suggests that the risk reduction 
benefits of holding a diversified pordolia have been 
increasing over time. m e t h e r  th is  tendency will persist 
will depend upon whether idiosyncratic volatility srabi- 
lizes or continues to increase. 

Recalling our earlier discussion of the capid 
asset pricing model, an increase in &e volatility of indi- 
vidual stocks should not command an added risk pre- 
mium in the market as long as it reflects an increase in 
idiosyncratic risk. We know that market volatility has 
not increased over time, and that idiosyncratic risk can 
be eliminated in a well-diversified portfolio. Thus, a 
perception chat some stocks are particdady susceptible 
to idiosyncratic shocks should have no consequence for 
met pricing, according to the CAPM. 

Two arguments lead us to believe that idiosyn- 

y'5 beta &om the CAPMq5 The number in parentheses 
is the standard error of the regression coefficient. The 
equation makes it clear that the larger the size of die 
company, the smaller the stock's idiosyncratic vdatihy. 
Thus, we conjecture that the strong size effect in the 
Eama and French work could perhaps just as reasonably 
be interpreted as reflecting idiosyncratic voiatiliq 

The second a t w e n t  supporting our con@ture 
that idiosyncratic vobSry may serve as a usefiil risk proxy 
concerns &he behavior of por$alio managers. It is all well 
and good to argue that only pordolio results matter to an 
imtimtiod investor. But poafolio managm are oftcn 
called upon to exp& to an investment committee why 
they held one or more stocks that lost considerable value 
during some reporting; period, Such portfolin managers 
may well demand an e m  tisk premium on hdividud 
issues cbat are perceived to c"y  extraordimq specific 
risk. Altermtiv& such idiosynmtic voiadlity estimates 
may serve as a useM proxy for a wide range of systemat- 
ic risk factors that are associated with the factor sensitid- 
ties of &e arbitrage pricing model of Ross [1987j. 

We proceed in the rnar?.neT of Fama and French 
and fmm ten pordblios of companies accarding to their 
idiosyncratic volatility (Vi) levels in Exhibit 4. Decfle 1 i s  
rhe 10% oFthe sample companies with the lowest Vi Lev- 
els. Recile 10 is the companies with die highest Vi lev-. 
els. The vertical axis shows the average portfolio returns 
over the chirty-one years &om 1963 b u &  1994. 

POK~OEUS are rebalanced each year, No accaunt 

cratic volatility may not be irrelevant for asset pricing 

find ch t  idiosyncratic volatility for individual stocks is 

-7 
and may, in fact, be a serviceable risk proxy. First, we I I 0 1  

strongiy related tw the size of the company. When we 
regress estimates of the (percentage ofJ idiosyncrat;ic 
volatifity (Vi} on the (log) size of  each company (CAP,), 

0 
0 0  

0 

, ,". 
we obtain a very strong correlation: 

(Vi) = 8.05 - O.SZ(CAPJ 
(0.06) 

3 t ,  W 
I . - L . . - . - c  

Idiosycrotic Vclolili!)r 

Here size is measured by market capitalization, 

deviation of the residuals &om estimating each securi- 
and idiosyncratic volatility is measured as the standard io.4 0 6  0.8 10  1.2 1.6 

http://rnar?.neT


i s  bken of potential transction costs, so these results 
should not be interpreted as representing actual returns 
that could be achieved. 

Exhibit 4 presents a clear tendency for higher 
levels of Vi to be associated with higher retuI7ls. 
Comparing Exhibits 4 and 2, you can see that the rela- 
tionship between returns and Vi appears to be even a 
little stronger than that between. returns and size.6 

An estimate of the average idiosyncratic volatiIi- 
ry ofthe stock in a diversified portfolio may well pro- 
vide a useful risk proxy and may have considerable 
power to predict the long-run returns the poaEolio is 
likely to produce. 

surprising evidence. It appears that idiosyncratic volatil- 
ity is retated to the returns from individual stocks firom 
our cross-sectional regressions. Since idiosyncratic 
volatiliry is related to the size ofthe individual firm, we 
may have found an alternative explanation for h e  Eama 
and French 119921 conclusion that size and retuzn are 
skongty correlated. 

While idiosyncratic valatiIity and size measures 
seem to bear a strong relationship to returns, we do rec- 
ognize that rhese varjances may simply be pmlrcles for 
the variety of systematic risk elements that influence 
security prices. It is clear, however, that a simple over- 
all q7steniar.i~ risk measure, such as a beta, is not likely 
to be an effective predictor of future returns. 

ENDNOTES 
The efficient market theory argues that only SJV- 

temadc risk should be priced in the market and be 
deserving of a risk premium. Here we present some 

‘Thc rehiomhip i s  even worse if we use the m e  sample 
PeFjod as Fama and French. We can also confirm a Oat relationship 

in finance, time more than any orher factor, determines how you look at data. If you can’t ge: 
answers in a rimely manner &ere is no point in trying. Whether you are doing research or 
on-the-fly analysis - software execution speed and development time wilt greatly influence 
the value of your data. 

%e GAUSS Fandy of financid anabsis products pmride research groups, portfolio managers 
and traders new and timely analysis options. No other software sptern provides the same 
powerful combinarion OF cutting edge IOOIS, robust analysis environment, accuracy, rapid 
developiiient and execution speed as GAUSS. 
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wit& each size decilc. We use a slightly differenv sample of stocks 
&om f$ma and Frenck’s, inc~uding all NYSE/AMEX stocks on the 
CRSP cape but excluding “ashq stocks The exclusion of Nasdaq 
stocb does not alter the basic Fama-French condusion. 

?They also find that the ratio of book-to-market d u e  k 
another uscW variable in explaining the cross-section of reNms, 

>If we graph the most volatile 5% of the total universe of 
stocks, the same conclusion holds. 

can be shown that chis measure of idiosyncratic volatil- 
ity is consistent wich a v..ieCy ofmodels hduding the CAPM. 

-This estimate didiosynuatic voladlity is diErent in prin- 
ciple b m  the measure we UH? in the previous section, Neuerthelea, 
rhe measures are comistent with each other, T h e  fist mcaswc is ueM 
only when d e w  wit& a portfbfio ~arl~eher rhan with individual stoh,.  

6h1 Cact, the lit is about 10% higher tkan thaF ofthe 
recum-market capitalization rehionship. 
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Yield is the one “common factor” that led to abnormat investment peformance during 
the past decade. 

James L. Grant 

his study looks a t  rhe monthly investment 
performance of US. equity portfolios dur- 
ing the i980-1992 period. Three findings, 
ranging in order of the knowable to net-so- 

knowable, characterize the returdrisk relationship for 
common stock during this period. 

At 16.14%, &e annualized monthly average return 
on the stock market as measured by the S&P 500 
index is substantially higher than the long-term 
(arithmetic} mean return of 12.4% reported by 
Xbbotson Associates €or the 1926-1992 period. 
Portfolio returns on c o r n o n  stocks during che 
1980-1992 period are also negatively related to 
the traditional measures of risk, including beta 
and return standard deviation. Correlation values 
in &be average returdrisk relationship are strong- 
ly negative, ranging from -5.75 to -0.828, 
respectively. 
Moreover, ,it, seems t~~&&vidend-yielding -..- 

perf;;raring e ~ ~ ~ ~ ~ ~ n ~ ~ s ~ ~ ~ - ~ ~ ~ ” ~ t h ~  thirteen- 
y&?pT&o=n&nding in December 1992. 

- “ o c ” f ~ ~ s ~ ~ ~ ~ ~ ~ ~ ~ e ~ ~ ~ - . ~ ~ ~ t -  

.-p 

This one-facror yield finding for superior risk- 

JAMES L. GRANT i s  associate 
professor of fjnmcc at the Simmons 

Gmduate School of Management in 
Barton (MA 02215). 

adjusted performance is interesting in light of the long- 
term stock market findings of Fama and French fl993_], 
who find chat the stock of small Grms with low price- 
to-book value ratios were the best-performing U.S. 
equity investment over the long run. This study indi- 
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ExHxBrr 1 
Investment Fundamentals for U.S. Equity Pottfolios’ 

Annualized Price/ 
Dividend Price/ Five-Year EPS Book 

Module Yield (%) Earnings Growh (%) Value 

EG 0.55 18.63 34.00 2.09 

MQG 2.83 16.10 14.33 2.12 
S-CAP 0.64 18.27 23.19 2.21 

S?*Y 4.26 13.47 12.91 1.54 

LHY 5.77 10.82 9.89 1.40 
SHG 1.88 17.10 19-02 2-09 
SCYC 2.34 15.16 26.23 1.39 
LQG 2.97 14.36 14.13 2.27 

v 

Bera 

I .40 
0.90 
1.08 
1.23 
0.84 
1.21 
1.23 
1.08 

’Source: Stace Sheet Global Advisoa -calculated as of December 
31, 1986. Modules identified in text. 

cares that a change has occurred in the investment per- 
formance landscape over the past thirteen ye2n.t 

i 
i 

f 
I 
I 

i 

There are mmy ways to partition the US. equi- 
ty market to satisft investor  interest^. Multiple equity 
return series (MULDEW have been constructed by 
State Street Bank and Trust f%RIpaRy from over 5,000 
securities using the BARRA E2 rnydel. The resulting 
benchmark portfolios are listed here, while their invest- 
ment hndamends are shown in Exhibit 1:’ 

i 
i 

Emergin% Growth @G} 
Sd-Company High-YieId (SHY) 
Medium-Company Qualiv-Growth (MQG) 
Small-Cap (S-CAP) 
Large-Company High-YieId (LHY) 
Small-Company High-Growth (SHG} 
Small-Cyclical (S-CYC} 
Large-Company Quaiity-Growth &Q,G) 

Exhibit 1 is interesting in many respects. For 
instance, it reveals that the high-dividend yield stocks Q f  

both small and large firms (SHY and LHY) have com- 
mon investment characteristics. Fama and French 
[1992] focus on the long-term return imporrance of 
smail 6rms with low stock price-to-book value maos. 
A look at this table indicates that large high-yield 
0;FfY) stocks also have low price relative characteristics 
like the small high-yield {SHY) stocks. 

I 
1 
I 
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At 13.47 and 1.54, the small high-yield (SHY) 
stocks have comparably low price-to-earnings and 
price-to-book value ratios, respectively. These stocks 
have a relatively low (five-year) earnings growth rare 
(12.91%), and an average beta vaIue less than unity. 
Large high-yield stocks (LHY), with a price-to-earn- 
ings ratio of fO.81 and price-to-book value ratio of 1.4, 
also have relatively tow price relative fundamentals. 
Taken together, these observations seem to indicate that 
dividend yield is one “common factor” to these small- 
and large-frrrn portfolios. 

Exhibit 1 also enabIes some other inreresting 
comparisons concerning the growth stocks of different 
size firms. Both medium-qualjv growth (MQG) and 
large-quality growth &QG) firms have comparable 
price-to-earnings (at 16.10 and 14.36) and price-to- 
book (at 212  and 2.27) ratios. The growth stocks have 
si6iJa.r (five-year) earnings growth rates (at 14%), and 
beta values just above unity. Moreover, the smaIt-com-- 
pany stock porfolios, such as emerging growth (EG) 
and smali-company high-growth (SHG), have relative- 
ly high price relatives, with be& values in excess of 1.2. 

A MSTOMCAL PERSPECTIVE ON 
RETURN AND RISK 1980-1992 

Exhibit 2 reports the average monthly returns, 
standard deviations, and coefficients ofvariation far the 
MULD‘EX return series for &e period &om January 

EXHXBXT 2 
Monthly Performance of W.S. Equity Portfolios 
January 19BO..December 1992 

-___I _lll- --.--” 
Average Standard Coefkicnt 
Monthly Weviationof of  

Return (%) Return (%) Variation 
CI_.- 

Poltfofio 

S&P 500 1.345 4.622 3.44 
FRMSU 1.253 4.497 3.59 
MULDEX AGG. 1.336 4.656 3.49 

BG 
SHY 
MQG 
S-CAP 
LHY 
SHG 
s-CYC 
LQG 

1.199 
t .580 
1.482 
1.170 
1.386 

1.237 
1.265 

1.124 

6.570 
4.298 
4.997 
6.390 
3.876 
6.674 
6.435 
5.053 

‘Lowcsr of CV (risk/reward) values shown. 

5.48 
2,72* 
3.37 
546  
2.80” 
5.94 
5.20 
3.99 
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ExNlBlT 3 
MONTFaY PERFORMANCE OF US. SQursY CLASSES 
JAMJAR.Y 198O-DECEhlBER 2992 (RELATTVE TO I/S RB'X'ORICAL)' 

1.6 
t"'l i cSM 

' t  
, at5 

0.B , i 
3.5 4 4.5 5 55 6 6.5 7 

'Ibbotsen/Sinqu&eld avetagc monthIy return on the &€' 500 of0.93% (1 1.2% yearly), with a historical monthly return stzndnrd dcvi- 
ation of 6.41% (22.2% per year) during the 1926-1978 period. 

1980 through December 1992. Market return perfor- (fifv-three-year} of 0.93% per month (or 11.2% yearly) 
mance as measured by the S&P 500, the MULDEX for the S&R4 
aggiegate, and the 3AFiRA FWSU unjvcrse is aIso Another look at Exbibits 2 and 3 in&cstes &at 
shown in this table. Average returns and standard devi- the highesc average moncbly returns dudng the past 
ations on the various equity portfolios are graphed in decade come from the low-risk (scandard deviation} 
Exhibit 3.3 stocks of both small and large high-yieid firms, while 

These two exhibits indicate that the 1980s was the lowest (positive) average returns are earned on the 
an exciting time for investing in &e stock market. All higfi-voIatitity portfolios consisting of smatl-company 
eight equity MULDEX podoGos have positive average growth stocks. Both the large-company high-yield 
monthly returns, ranging from n low of 1.124% for the (LHY) and small-company high-yield (SHY) pordoEos 
small-company high-growth (SHG) portfotio to a high outperform the S&P SO0 average monthly return of 
of 1.58% per month for the small-cornpany high-yield 1.345% for the 1980-1992 period (as we2l as the broad- 
portlblio (SHY). er return averages on the MULDEX aggregate and 

In addition, &e stock market experience during BAFtRA's FRMSU). 
this decade readily outperforms the long-term average In fact, with coefficients of variation (Exhibit 2) 
return performance on the S&P 500 as calculated by at  2.72 and 2.80, respecriveIy, these high-yield portfo- 
Xbbotson and Sinquefield 119791 for the fifty-three-year !ios (SHY and LHY) earn abnormally high rewards in 
period spanning 1926 to 1978. With an average the preseoce of relatively low return standard devia- 
monthly return of about 1.34% during the 1980- t 992 tions. The' coefficient of variation estimates for the 
period, both the S&P 500 and the MULDEX aggre- yield portfolios are considerably lower than the 3.5 fig- 
gate pottfoIios outperform the historical return average ure for the various market return indexes. 
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EXHUBIT 4 
MONTHLY PERFORMANCE OF U.S. EQUITY CLASSES 
JANUARY 1980-DECEMBER 1992 (!XELATIVE TO TWO-ASSET EFFICIENT FRONTIER)' 

? P 

1.5 
E 
3 w 7.4 
U 
.& 
9g 1.3 

f g 1.2 
e .  s 7.1 a 

CBHY 

aSHG 

0.9 r - - - i - - - - -  : 3 

35 U 4.5 5 5.5 5 6.5 7 
Monibly Standard Deviatian (%) 

'The wo-mcc efficient h n d e r  contists of eWcient combinations of U.S. Trezury bilk, (ninety-day) and rhe SStP 500 using average 
monthly returns and standard deviations calculated over the 1980-1992 period. The avemge portfolio return and risk points for the (ex 
post) curve are shown in the Appendix. 

Exhibits 2 and 3 also show that the lowest: posi- 
tive average returns during the 1980-1992 period were 
earned on the high-risk portfolios consisting of small- 
company growth stocks. The emerging growth (EG), 
small-cap (S-CAP), small-company high-growth 
(SHG), and the small cyclic&* (S-CYC) portfolios all 
experience low positive average monthly returns in 
view of return standard deviations in excesss of 6% per 
month (or 20.79% annually). 

This high risk-tow average return anomaly is 
also reinforccd in Exhibit 2 by the sm+-cornpany 
growth portfblios having coefficienls of variation rang- 
ing from 5.20 for the mall cyclicals (S-CUC) to 5.94 
for the maK-company hili-growth. (SHG) portfolio. 
Momovcr, these volatility/reward estimates are substan- 
t idy  higher than the corresponding values (about 3.5) 
for the various market return series. 

The returdrisk anomaly €or cominon stocks 
during the past thirteen years can also be examined in 
the context of a wo-aSset etlicienc fmntier, Exhibit 4 
shows the location ofthe eight MUI.DEX equity port- 
folios relative to (ex post) efficient combinations 0fU.S. 
Treasury bills (ninety-day) and the S&P 500 for the 
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1980-1992 monthly reporting period. 
The low-volatility high-yield stocks of both 

small and Iarge firms (SHY and LKY) plot to the left of 
the market index and above the efficient frontier, In 
contrast, the high-risk gmwrh stocks ofsmall firms (EG 
and SHG, for example) plot to the tight of the S&P 
500, and below points on the frontier chat represent 
highly leveraged (retudrisk) combinations of the US. 
market portfolio with Treasury bilk. 

Although the return volatility on  the medium- 
company qualicy-growth (MQG) portfolio exkeeds chat 
for the market portfolio, its added reward more than 
compensates investors for the higher risk Hence, this 
portfolio lies to the right of thc S&P 500, and above the 
two-asset effcienc fron~icr.~ 

Finally, Exhibit 5 sheds some more light on the 
relationship between average rewards on common 
stocks and investment risk during the past decade. 
Exhibit 5 shows a strong negative association between 
average monthly returns on the MULDEX benchmark 
portfolios and traditional measures of risk, including 
beta and return standard deviation. Cotreladon values 
between average monthly returns and rhe two risk 
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measures are -0.75 and -0.828, respectimly. 
It is also interesting to note the high positive 

correladon in Exhibit 5 between total podoEo risk 
(rcturn standard deviation) and market risk @eta) for 
the eight US. equity return series. The strongly posi- 
tive correlation of 0.941 is consistent with the view that 
market risk (beta) captures a large poruon of totd port- 
folio remrn volatility. 

The empirical evidence on common stock 
returns during the 1980-1992 period raises a number of 
challenging questions for investors making decisions for 
the future. 

Since average returns on the matket portfoEo as 
measured by the S&P 500 have exceeded 15% only in 
the 1920s and 1950s (using decade reporting periods 
horn Ibbotson Associates), one wonders whether the 
16.14% annualized performance (Exhibic 2) on this mar- 
ket proxy can cantinue intb the next decade. One pod- 
b%ty i s  that general market perfcrrnance €or the rest of 
the 1990s will revert to the long-term (arithmetic) aver-- 
age return of 12.4% as reported by Ibbouon Associates 
for h e  skv-seven-year period ending in 1992. 

It is  also important to ask whether high-yield 
stocks of both small and large firms will continue tQ 
show pmmising risk-adjusted rewards for the future, 
Part of the answer to this question lies in undentandjng 
why these low-risk stocks outperformed the various 
market return series including the S&P 500, the 
MULDEX aggregate. and BRRRA's FRMSU over &e 
past thirteen years. A number of considerations seem 
relevant in answering this question. 

With long-term interest rates falling by 6% or 
more during the 1980-1992 period, it is reasonable to 
expect that windfall gains in the bond market would 
convey price gains to those stocks with fixed-income 

E;ICHXT(IT 5 
Comeladons of Average Rcrums and Risk Mcasurcs on U.S. 
Equity Pwtfolios January IYXO-Deceniber 1992' - 

Average Return Standard Deviation .-..- 
Standard Deviation 4.828 
Ben -0.750 0.94 1 

'For the eight US, equity podolios constituting MULDEX, 

WINTER tw5 

APPENDIX 
Dam foe Two-Asset Efficient Frontier' 

Average Standard 
T-33 S&P 500 Return Deviation 

100% 0% 
90 10 
80 20 
70 30 
60 40 
50 50 
40 60 
30 70 
20 80 
io 90 
0 100 

-10 110 
-20 120 
-30 130 
-40 140 

0.67090% 
0.73831 
0.80572 
0.87313 
0.94054 
1.00795 
1.07536 
1.14277 
1.2101 8 
1.27759 
1.34500 
1.4124 1 
1.47982 
1.54723 
1-61464 

0.24580% 
0.48820 
0.92201 
1.37 685 
1,83717 
2.29968 
276328 
3.22749 
3.6921 0 
4.15696 
4.62200 
5.08717 
5.55244 
6.01778 
6.48319 

9 a r a  for &e two-mer eAcient frontier is based on a ream cone- 
lrtion of -0 .1  1849 between US. Treasury bilk (ninety-day) and 
the S&P 500 using mnrhly nmm for the January 1980 co 
December 1992 period. 

characteristics - namely, the equity investments of 
both small 2nd large high-yield Erms. XfJensen's E19891 
argument is largely correct, then firms that pay out 
their "free cash flow" (dividends) would abo provide 
abnorma! rewards to investors. Indeed, these current 
payouts would be a positive growth signal to sharehoid- 
ers in an era of corporate restructuring thmugh merg- 
ers &d acquisitions. 

in addition, since the Tax Reform Act of 1986 
increased the tax rate on capital gains to the rate of per- 
sonal taxation (on dividends), it is also possible that 
some of the unusual performance of yield stocks i s  
related to a positive shifi in the amactiveness of income 
stocks over growth stocks - which, by definition, are 
more capimi gain-intensive, A flight co both income- 
producing and low-risk equities (I" and SHY) is also 
likely to have occurred in the aftermach of the stock 
market crash of October 1987. 

Moreover, demographic shifts in the aging pro-. 
file of investors may help to partidy explain the relative 
bcnefits of income-producing stocks of both small and 
large firms during the recent decade. A joint assessment 
of the economic importance of all of these considera- 
tions would be helpful in predicting the return pedbr- 
mance of the high-yield (SHY and LWY) stocks for the 
1990s and beyond. 



Finally, if one fundamentally believes that stock 
returns should be positively related to investment risk 
(as measured by beta or standard deviation of return) 
then reward predictions on equiq ponfolios are quite 
clear. In particular, the average returns earned on the 
high-yield scocks of various size firms (SHY and LHY 
in Exhibit 4)  should decline over time, while the aver- 
age returns of s d - c o m p a n y  growth stocks (EG and 
SHG, for example) should rise to restore the positive 
trade-off between investment returns and risk. 

On the other hand, if &e traditional measure- 
ment of risk is misspecified, then portfolio selection 
wiU be somewhat of a quandary undl jnvesto, obtain a 
bettcr understanding of the true return-generating pro- 
cess of capital market equilibrium. And here may be 3 
hture role for multiple-factor rnodeIs. 
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Monthly return infomarion on multiple equity WULDUE) 
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Graduate School of Management and Kevin Cahalanc, Sedor Andysc 
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’in a major long-tm study usinjj common stock r e m  
during the 1941-1990 period, Farm and French It9921 conclude &at 
the rraditiondIy celebrated CAPM relationship between avcaage return 
and bet2 risk is “weak,” and “perhapr nonexisent“ 

They also fihd that “wo eatily measurcd variab(cs” indud- 
ing size (market quity) and price-to-book value pmvidc a “simptc and 
powerful characterization of  the cross-section of Q V E I Z I ~  stock returns 

fot the 1963-1990 pcriod.” 
? h e  investment fundamentals shown in Exhibit 1 were 4- 

culated by Snce Sneer Global Adviron. The  MIIKDEX modules are 
Iargcly used to provide benchmarks for rhe pdonnance evaluation of 
moncy managan. 

A practical discussion on how IO use the multifactor 
BARRA E2 model i s  provided by Fogla [1990]. 

’FRMSIJ is the BAKRA univenc of  about 1.300 “high- 
cap” I&. T h e  FKMS noration refers to &e Fupdunmd Risk 
Mtasurement Service, which is the statistical arm of BARRA.  

‘The historical (lbbonon-Sinquefktd) nhrm volatilicy on 
the SkP 500 of 6.4% per monch in Exhibit 3 is considcrably hi&& than 
$e 4.6% risk estimate for this marker index during thc Jsnuary 1980 to 
Dcccmbcr 1992 period. Grant [1990] shows. however, char common 
stock return volatility was abnormdly hi$ during the October msh of 
1967. 

5Cmwtfi per re, howcvm, is not the one ”common facttrr” 
that led to abnond investment performance during the 1980-1992 
pdod. 
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tmos Energy Cor 

With respect to page 41, lines 1-14, please provide (a) copies of all studies that 
support the use of After Tax Interest Coverage as a test for the allowed return on 
common equity, (b) all data, work papers, and calculations used in the theoretical 
Interest Coverage calculations for Atmos, and (c) all data, work papers, and 
calculations used in the actual Interest Coverage calculations for the comparable 
companies. Please provide the data in both paper and electronic (Microsoft Excel) 
formats. For the electronic version, please keep all data and equations intact. 

a. The times interest earned statistic is a very common measure of financial 
health of a company, and Dr. Murry has noted in his experience that many analysts 
have used it in regulatory analysis. He does not have copies of all studies that 
support the use of this statistic in this way. 

b. Dr. Murry performed no “theoretical” Interest Coverage calculations. 

C. 

A T ,  as well as the response to AG 1-231. 

Please reference the document attached hereto and labeled AG DR1-230 



AC &. ' ti &so~rccs 'utili& business' per- ' tanooka Gas" filed' for 'h '$5.8 miIlion rate 
:fo+ed +ell despite warmer-than- ' 'increase with the %nnessee Regulatory 
normal temperatures and eonserva- Aut&ortity to cover rising costs of financing 
tiorx by customers. Earnings before. in- its operations and lower consumption of 
terest and taxes increased $7 million. natural gas. The proposal includes a: plan 
versw the year-ago period, &sven by a $6 to better align its interest kith custbmers, 
million decrease in operatigg expenses. by adjusting rates annually based os? ' ac- 
This can be attributed to last year's work- tual consumption versus an assumed level- 
force and facilities restructuring programs. We thiqlc Chattanooga will receive some, if 
Also. oneration and maintenance exDenses not all, of the rate increase, which should 

CAPITAL STRUCTURE it$ of6i30106 ' I- ' 
Tote! Debt.20BZ~I mjll Duc)ii 6 Yrs $530.0 rnlli. 
L7 Debt $1632:0 mill. LT!nter$st ~ 1 0 0 ~ 0 , ~ i I ~  

(fofal inleres! coverage: 4.4~)' I Lenses, Uncapl~alked Annual rentals 527 0 mill 

Pension Assels.I2/05 837i 0 mlll. 

Pfd Stock None 
;ommon 6t00~,77,878,880 shs. 

Obllg. $464.0 mill 

, as of1/3!/06 7, 
1 I '  ! 

per-customer throughout AGES distribu- providb a boost to earnings. 
tion segment decreased 9% over the Grst AGL's expaasion of i t k  Jefferson 1s- 
s i x  months of 2006.'Iiowever, these results land storage facility has hit; a road 
were offset by a lacklushr performance k , block. In early. August, the Louisiana' De- 
SouthStar, which markets nat&aI gas and pa&tien$ of Natural Resources terminated 
,related services to retail customers on an ,the'Company's mineral lease due to the 
unregulated basis, where results were also .. timing of leasehold payments and a lhclc of 
impacted by lower customer usage and mining activity on the site for six mo~khs.  
higher bad debt expense. Even so, the coinpany remains committed 
Vsginia Natural Gas WNG) has ac; to' resolving these issues and getting the 
cepted a mb,dified performance-basad project complekd, which will increase 
rate plan. ,&-pat? of the deal, VNG wil l  working gas capactty, along with revenues. 
freeze its base'rates for five years; con- This neutrdly ranked stock has 
stixct a pipeline to  connect i t s  northern Worthwhile total r e t m  potential, 
and soiithern systems, which ,is expected thairlrs ' d y  to  dividend growth pros- 
t o  cost about $48 million to $60 million; pects., &e good-quality shares are safe 
and will be aliowed to file for a permanent and steady, but'not overly enticing. 
weather noyalization p2q.  Also, Chat- Evan I. BEutter September 15, 2006 . . ~  

mnleriol 16 OblainMl lrom SOUICE6 bclleved !o be reliable pnd isprovaed dhoul  VIBflmllCo GI any kind. 
i OMISSIONS HEREIV This publ'caUon Is bltlc!ly for gubscribsr'6 awn, nancammorc~~f,~nrarn~l~5e. Nu part 
m!wlionb or olhcr tairn: oiurcd lor QcnoralinO or rnaikettq any print~d or e i c c l d c  publiration. s m c o  or produd. 
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CAPITAL STRUCTURE as of M30/06 
Tolal Debt $490 8 mill. Due in 5 Yrs $250 0 mill 
LT Debt $333 8 mill, 
Incl. $6.9 mill capitalized leases. 
ILT Interest earned 6.5~: lob1 Interest CoveraQe: 

a 

L f  Interest $22 0 mill. 

4 8x1 
Penslon Assels-9105 $82.6 mlll. 

Pfd Stock None 
Obllg. $99 9 mill 

Common Stock 28,080,314 shs 
IC nf aiarnfi 
I- ". 
MARKET CAR: $1.4 bilfion (Mid Cap) , 

CURRENTPOSITION :'ZOO4 I 2005 6130106 
5 0  25.0 4 7  

661.0 927.8 808.7 Other 
Current Assets 686.0 952 8 813 4 

$MILL.) 
GaJh Assets 

- -I_ 

>) Dividends hlstorically pald In early January. 

I 





ati their recent 

is pmvlded uiiihoul viananGas of any kind. 
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' 4.58 4,63 "! 5.13 I 5;,45. , 5 . d  ,-.6,tG 1.6.53 6.95 7.45 
'42.67 49216 51.59 ':. 52$l -53.15 1 69.70 60.39' 61.48 

' 

11.3 163 12.3 ' 15.4 157 13.8 133 13.6 16.3 

G.O% 6.0% 5.3% x3% 4.0% 5.4% 4% 4.0% ' ,4.0?, 
CAPITAL STRUCTUREas'of 4/3& ' 685.1 775.5 ' 765.3 
iota1 Debt $glq.o inlil: :D&e in's vis $325.0 mil), 48.6 55.2 60.3 
L7,Debt $625.0:milI. i . LT Inter&Y$40.0 mill. 
[LT Interest earned: 4 5 x ;  lolal Interest coverage: 38'9% 39'1% 392% 
4.6~) . . . ,  

_I 

.64 1.t~' 75 .91 1.03 .92 .or' .78 , 8 5  

. .  . . .  7.1% 7.1% 7!9% 
50.3% 47.6% 44.7% 

, . , .  

Pfd Stock None. , 

Surfer 

RNNU. 
J chaM 
?eve$ 
Cash 

fanilh 
Divide 
Book 1 

Fiscal 
Year. 
Ends 
2003 
2004 
2005 
2006 
2007 
Ffscal 
Year 
Enris' 
2003 
2004 
2006 
2006 
2007 
Cab * 
2002 
2093 
2094 
ZOO5 
2006 

F$.cI 

I_ 

- 

- 
- 

_. 

-- !I E; 
'0, Be. 
le?.@ 
6ZwG 
UE P i €  
I it my' 

- 
QUARTERLY REVENUES($ mlll)n 
h 3 1  Apr.30 Ju1,31 0 ~ 1 ~ 3 1  
4935 407.8 140.1 1794 
6188 482.4 ,2147 2138 
680.6 5080 '2329 339.6 
921.4 4832 237.9 307.5 
875 565 315 345 

EARNltJGS PER SHARE A B F  
Jan.31 ApcBO JuL31 Oct.31 

.a7 47 d i 5 - X  
103 54 d l l  d21 
.93 .62 d.06 d.07 
34 67 . .: d,16 d.05 

d.09 . .,98 .: 37,. ..d.06: 
QUARTERLY DIVIDENDSPAID cn 

Mac31 Jun.30, Sep.30 Dec.31 

.20 .208 "208 208 
208 ,215 215 "215 
,215 .23 ,23 .23 
2 3  .24 .24 

, ,193 , 20 .20 .20 



z *. .- 

! 
. .  

I 

3.96 153 334 314 609 
181 I 6'76 I .Dl I '63 I 1.22 

CAPITAL STRUCTURE as of 6/30/06 

199s 
23.03 
2.65 
.IO 
.a2 
6.79 

14.65 
24.47 m 
NMF 
5.4% 

-I 

- 

- 
Total Debt $1251 9 mill Oue in 5 Yfs $344 5 mill 
LT Debt $1166.9 mJll 
(TOW tnlorsst coverage'2 Ox) 

Pension Assets12/05 $359 6 mill 

Pfd StockNone 

LT lnlerest $135 0 mill 

Oblig. 551 1 0 mill 

Common Stock 40,846,327 shs 
(as of 8/3/06) 

MARKET CAP: $1.4 blillon (Mid Cap) 
CURRENT POSIl'lON 2004 2005 6/30/06 

13.6 29.6 8 6 
($MILL.) 

Cash Assets 
Olher. 418.4 513.1 310.2 
CurrentAsseis -'m -318.8 

--- 
Current Liab. 183..0 621.0 425.9 $hares.. of SouChwesk Gas .have in- shoula streinsen, as well. 
Fix. Chg. Cov. 1 6 6 %  167% 189% creased roughly 15% since our June Mevertheliess, the comlpany is not 
ANNUAL RATES Past rep@,, 8s the-company reported solid per- without risk We anticipate significant: 
ofchawe[per*) Revenues formance in, the. second quarter. Despite capital expenditures in the coming ye&% 
'*cash F I O V ~ ~  , 4.0% 3.5% 3.5% warmer weather, ,xevenues in the .natural as Southwest Gas worlcs to expand its cpq- 
Earnings 7.5% 4.5% 9.0% gas segment kcreasied by nearly 19%. tamer base. We expect a rising share count 
Dividends 
BookValus $)::? ,4.$!-- Rate relief (primarily in  Arizona) and cus- as the company continues to issue comson" 

toner . growth drove these ,, results, stock to suppoe these investments. Long- 
Gal. QUARRRLYREVENUES(S mi113 full Strength in the construction services sub- term debt; should continue to increase, al- 

endar MarL31 Jun.30 Sep.30 Dec.31 Year sidiary benefited the company's bottom though probably at a dower sate: than 
2003 403.3 255.8 220.2 351.7 1231.C line,,. Excluding a nonreguning gain .of shareholdep' 'equity Also, warmer-than. 
2004 473A 278.7 264.5 460.5 1477.1 $0.07 per share from a property tax settIe- usual weather, increased customer conser- 
2065 54E9 '361.1 313.3 497.0 1714.3 ment, share net came in at $0.02. Tb.is,.is vation, and insufficient',' or lagging,, rake 

676.9 430*9 350 the first time in recent years the company relief could have a nega!ive impact qn COT: 
700 "' 370 560 has reported a positive tally for the second porate Kesults. The posslblhty of znci-eased 

c~I.' EARNINGS PER SHARE 6 Full operatirig and maintenance costs iy anotli': quarter. 
end@r !!!%!1= Sep.30 Dec*31 For full-year. id06, we expect revenues er caveat, 2003- .76 d.12 d.51 1,OO 1.1: will a,dvance by 15%. We have increased With a Timeliness rank of 3 (Average),, 
2004 1:18 d.24 d.51 1% 1.66 our bottom-line estimate, to $1.85, these shares are not a standout for 

d07 d.d3 .87 12c representing an increase of 48% over the the year ahead. Moreover, following the 

Past Est'!'OVOE 

l02& 5i"t% ta:.$$ 

51z2 'g75 

,02 f*07 has prior year, We anticipate moderate growth re 
.-E from 2007 t o  the end of the decade. The PO '"5 '." b15 
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1.01 -2 
238 2.05 
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Atrnos Energy Corporation, Ke 
Case No. 2006-00464 

ttorney General initial Data Request Dated February 20, 2007 
DR Item 231 

Witness: Don Murry 

Data Request: 
Please provide electronic copies (Microsoft Excel) of all pages of the following 
Schedules, with all formulas and data intact: Schedules DMA[sic]-5, 6, 7, 8, 9, IO, 
11, 12, 13,14,15, 16, 17, 18, 19,20,21,22,23, 24,25,26,27,28, and29. 

espcbnse: 
Please see the attached spreadsheet labeled AG DRI-231 A iT l .  
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Atmos Energy 

Interest Rates 

Blue Chip Forecasts 

Quarter 
3Q 2006 
4Q 2006 
1Q 2007 
2Q 2007 
3Q 2007 
4Q 2007 
1Q 2008 

Real GDP 
1.60% 

2.60% 
2.30% 

2.70% 
2.90% 
3.00% 
3.20% 

CPI 
3.00% 

-0.50% 
2.60% 
2.60% 
2.40% 
2.40% 
2.30% 



Atmos Energy 

Economic Data 

Year GDP Growth CPI Inflation Unemployment 
2001 0.8% 2.8% 4.8% 
2002 1.6% '1.6% 5.8% 
2003 2.5% 2.3% 6.0% 

2005 3.2% 3.4% 5.1% 
2006 3.2% 2.0% 4.6% 

2004 3.9% 2.7% 5.5% 
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Atmos Energy 

Interest Rates 

Federal Reserve 

Baa Corp 1 O-Year 
Year Bond Treasury 

2001 7.95% 5.02% 
2002 7.80% 4.61% 
2003 6.76% 4.01% 
2004 6.39% 4.27% 
2005 6.06% 4.29% 
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Quarter 
3Q 2006 
4Q 2006 
1Q 2007 
2Q 2007 
3Q 2007 
4Q 2007 
1Q 2008 

Baa Bond 

6.4% 
6.5% 

6.7% 

6.8% 

6.6% 

6.6% 

6.7% 

30-Year T-Note 
5.0% 
4.8% 
4.9% 
4.9% 
4.9% 
5.0% 
5.0% 



Atmos Energy Corporation 

Projected Capital Structure 

Percent of 
Total 

Long Term Debt 
Common Equity 

Total 

Source : 
Atmos Energy Corporation Work Papers 

51.80% 
48.20% 

100.00% 
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Atmos Energy Corporation 

Embedded Costs of Long - Term Debt 

Debt Series 

First Mortgage Bonds 
Unsecured Note 
Unsecured Note 
Debentures 

7.375% Sr Note 2001 -201 1 
5.1 25% Sr Note 2003-201 3 

Medium Term Notes 
Medium Term Notes 
Unsecured Notes 
Unsecured Notes 
Unsecured Notes 
lJnsecured Notes 
Columbus IDB 
Wells Fargo Equip. Lease 
US Bancorp 
Pulaski 

Total L.ong-Term Debt Outstanding 

Less Unamortized Debt Discount 

Amortization of Debt Discount 

Total 

Em bedded Cost of Long-Term Debt 

As of June 30,2008 

13 Month Average 
Amount 

Outstanding 

$6,730,769 
$1 ,I 51,654 
$1,151,654 

$1 50,000,000 
$350,000,000 
$250,000,000 
$1 0,000,000 
$1 0,000,000 

$300,000,000 
$400,000,000 
$500,000,000 
$200,000,000 

$760,530 
$978,435 

$1,462,137 
$69,23 1 

$2,182,304,410 

$2,775,329 

$2,179,529,081 

interest 
Rate 

10.430% 
10.000% 
1 O.OOOo/o 
6.750% 
7.375% 
5.125% 
6.670% 

6.020% 

4.950% 

6.270% 

4.000% 

5.950% 
7.900% 
5.650% 
5.590% 
8.000% 

Effective Interest 
cost 

$702,019 
$115,165 
$115,165 

$'I 0,125,000 
$25,812,500 
$1 2,812,500 

$66'7,000 
$627,000 

$18,060,000 
$1 6,000,000 
$24,750,000 
$1 1,900,000 

$60,082 
$55,282 
$81,733 
$5,538 

$121,888,985 

$1 1,074,648 

$1 32,963,633 

6.10% 



Atmos Energy Corporation, KY 
Case No. 2006-00464 

as of June 30,2008 
AVERAGE ANNUALIZED LONG-TERM DEBT 

EXHIBIT LMS-2 

Data:-Base Period-X-Forecasted Period Schedule J-3 
Type of Filing: X Original-Updated Sheet 2 of 2 
Workpaper Reference No(s). Witness: 

COMPOSITE 13 Mlh Average EFFECTIVE 
Line Amount Interest ANNUAL Interest 
No. ISSUE - OUTSTANDING Rate cost Rate 

(A) (8) (C) (D) (E=D/B) 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

First Mortgage Bonds 
Unsecured Note 
Unsecured Note 
Debentures 

7 375% Sr Note 2001-201 1 
5 125% Sr Note 2003-2013 

Medium Term Notes 
Medium Term Notes 
Unsecured Notes 
Unsecured Notes 
Unsecured Notes 
Unsecured Notes 
Columbus IDB 
Wells Fargo Equipmt Lease 
LIS Bancorp 
Pulaski 

Amortization of debt discount 
Unamorized Debt Discount 
Total LONG-TERM DEBT 

$6,730,769 
1,151,654 
1,151,654 

150,000,000 
350,000,000 
250,000,000 

10,000,000 
10,000,000 

300,000,000 
400,000,000 
500,000,000 
200,000,000 

760,530 
978,435 

1,462,137 
69,231 

(2,775,3291 

10.43% 
10.00% 
10.00% 

6 75% 
7.38% 
5.13% 

6 670% 
6 270% 
6..02% 
4.00% 
4.95% 
5.95% 
7 90% 
5 65% 
5.59% 
8.00% 

$702,019 
115,165 
115,165 

10,125,000 
25,812,500 
12,812,500 

667,000 
627,000 

18,060,000 
16,000,000 
24,750,000 
11,900,000 

60,082 
55,282 
81,733 
5,538 

11,074,648 

6.10% 

J 3  



Atmos Energy Corp. 

Comparable Gas Companies 

Comparison of Standard and Poor's and Value Line Financial Ratings 

Company 

Atmos Energy Corp. 

AGL Resources 
New Jersey Resources 
NICOR, Inc. 
Northwest Natural Gas 
Piedmont Natural Gas 
Southwest Gas 
WGL Holdings, Inc. 

Comparable Companies' Median 

Value Line 
Financial 
Strength 

B+ 

B++ 
A 
A 
A 

B++ 
B 
A 

A 

S&P Rating 

BBB 

A- 
A+ 
AA 
AA- 
A 

BBB- 
AA- 

A+ 

S&P 
Business 
Position 

4 

3.0 

Sources: Value Line Investment Survey 
www.standardandpoors.com 

http://www.standardandpoors.com


Atmos Energy Corporation 

Comparable Gas Companies 

Comparison of Value Line's Safety and Timeliness Rank 

Atmos Energy Corp. 

AGL Resources 
New Jersey Resources 
NICOR, Inc. 
Northwest Natural Gas 
Piedmont Natural Gas 
Southwest Gas 
WGL Holdings, Inc. 

Comparable Companies' Average 

Safety 
Rank 

2 

1.9 

Timeliness 
Rank 

3 

3.6 

Source: Value Line Investment Survey 
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Atmos Energy Corporation 

Comparable Gas Companies 

Summary of Discounted Cash Flow and Capital Asset Pricing Analysis 

Comparable Gas Companies Atmos Energy Corporation 
Low High Low High 

Capital Asset Pricinq Model 
Size Adjusted Capital Asset Pricing Model 
Historical Capital Asset Pricing Model 

- 52-Week Discounted Cash Flow 
Using Earnings Growth Rates 
Using Projected Growth Rates 

Current Discounted Cash Flow 
Using Earnings Growth Rates 
Using Projected Growth Rates 

9.55% 
7.1 0% 

9.61 % 
7.1 6% 

12.49% 
12.93% 

11.13% 
1 1.82% 

9.81 Yo 

9.66% 
9.00% 

0.87% 2.01 % 

1.36% 
0.98% 

Sources: Schedules DAM-20 through DAM-25 



Atmos Energy Corporation 

Recent Increase in Returns on Common Equity 

By Industry Group 

Industry 

Atmos 

Building Materials 
Cement & Aggregates 
Chem icaVDiversif ied 
Healthcare Information 
Household Products 
Insurance (Life) 
Machinery 
Rai I road 
Tire & Rubber 

Three Month Treasury Security* 

2003 

9.30% 

13.50% 
9.40% 

15.20% 
12.50% 
33.50% 
9.30% 

11.90% 
8.60% 
0.30% 

1.03% 

Earnings 
2004 

7.60% 

15.30% 
'1 4.50% 
16.20% 
16.1 0% 
34.60% 
9.60% 

16.50% 
9.30% 
6.80% 

1.40% 

2005 

8.50% 

16.00% 
79.50% 
19.70% 
15.10% 

10.80% 
39.80% 

19.20% 
1'1 .So% 
18.90% 

3.22% 

2006 

9.00% 

16.00% 
22.50% 
19.50% 
15.50% 
'1 8.50% 
11 .OO% 
20.00% 
1 1.50% 
17.00% 

5.04% 

* The Week Ending December 1 is used for the 2006 Three Month Treasury Security 

Percent Increase 
2003-2006 

-0.30% 

2.50% 
13.10% 
4.30% 
3.00% 

-15.00% 
1.70% 
8.10% 
2.90% 
16.70% 

4.0'1 % 

Sources: Value Line Investment Survey 
Federal Reserve 



Atmos Energy Corporation 

Projected Cost of Capital 

Percent of Em bedded Cost 
Total Low Middle High 

Long Term Debt 51.80% 6.10% 6.10% 6.10% 
Common Equity 48.20% 1 1.50% 11.75% 12.00% 

Total Capital 100.00% 

Weighted Cost of Capital 
Low Middle High 

3.16% 3.16% 3.1 6% 
5.54% 5.66% 5.78% 

8.94% 8.70% 8.82% 

Source: 
Atmos Energy Corporation Work Papers 



Atmos Energy Corporation 

Comparable Gas Companies 

Comparison of After-Tax Times Interest Earned Ratios 

Atmos Energy Corp. 

AGL Resources 
New Jersey Resources 
NICOR, Inc. 
Northwest Natural Gas 
Piedmont Natural Gas 
Southwest Gas 
WGL Holdings, Inc. 

Comparable Companies' Average 

@ I1  50% ROE 2.75 
@ 1'1 "75% ROE 2.79 
@12.00% ROE 2.83 

2.95 
4.56 
5.91 
2.77 
3.54 
1.50 
3.62 

3.55 

Source : Value Line Investment Survey 
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ergy Corporation, Kentucky 
Case No. 2006-00464 

~ ~ ~ o r n e y  General initial 

Please provide electronic copies of the following items sponsored by Laurie M. 
Sherwood: FR 10(8)(c), FR 10 (9)(h)(l I ) ,  FR 10(9)(u), and FR lO(lO)(j) .  For the 
electronic version (Microsoft Excel), please keep all data and equations intact. 

esponse: 

The excel file on the attached CD includes FR 10(9)h 1 1, which also covers the 
requirement in FR 1 O(8)c as it applies to the portion of the requirement sponsored by 
Laurie Sheiwood. The file also includes schedules in support of FR 1 O( 1O)j. Electronic 
schedules supporting the item in FR 1 O(9)u sponsored by L,aurie Shenvood are provided 
in response to IQSC DR2-32 (c) and (d). 



Energy Corpsratio 
Case No. 2006-00 

Attorney General Initial Data Request 
DR Item 233 

itness: Laurie S 

Please provide all work papers associated with the development of the following 
items sponsored by Laurie M. Sherwood: FR 10(8)(c), FR 10 (9)(h)(l I), FR 
10(9)(u), and FR IO( lO) ( j ) .  Please provide the work papers in hard copy as well as 
electronic formats. For the electronic version (Microsoft Excel), please keep all 
data and equations intact. 

Response: 

For FR 10(8)c, FR lO(9)li 11 and FR lO(lO)j, please refer to response to AG 1-214. For 
FR 10(9)u, please see response to KPSC DR 2-32 (c) & (d). Electronic files for both of 
these responses are included on tlie included CD. 



Atrnos Energy Corporatics 

itness: Laurie ~ ~ e r ~ o c s  

With respect to page 4, lines 1-15, and FR lO(lO)(j), please provide (a) the 
company’s actual capital structure as of the end current fiscal year as well as the 
end of the test year, (b) a list of all assumptions, adjustments, and pro forma 
financings made to the actual capital structure in arriving at the recommended 
capital structure, (c) an electronic version of all work papers used in developing the 
capital structure. For the electronic version (Microsoft Excel), please keep all data 
and equations intact. 

Please see the response to KPSC DR 2 14. 



oration, Kentucky 

wary 20,2007 

ata eeest: 
With respect to page 6, lines 1-8, please provide the Company’s quarterly 
capitalization amounts and ratios, both including and excluding short-term debt, for 
the past three years. Please provide the data in both paper and electronic 
(Microsoft Excel) formats. For the electronic version, please keep all data and 
equations intact. 

Please see attached scliedule and CD. 





y Corporation, 
Case No. 2006-00464 

Attorney General Initial Data Request Dated ebruary 20,2007 

Witness: Laurie Shemood 

With respect to page 6, lines 9-22, please provide copies of all documents filed 
with the SEC in conjunction with debt and equity financings over the period from 
2004 to the present. 

Response: 

Please follow the links below for publicly available copies (at www.sec.aov) of 
responsive filings: 

http://www.sec.aov/Archives/edaar/data/73l 802/0000950 1 3406022539/000095013 
4-06-022539-index. htm 

http://www.sec.aov/Archives/edaar/data/73l 802/000095013406022850/000095013 
4-06-022850-index. htm 

htt~://www.sec.aov/Archives/edc1ar/data/731802/000119312504042208/000119312 
5-04-042208-index. htm 

htt~://www.sec.crov/Archives/edaar/data/731802/000119312504055309/000119312 
5-04-055309-index. htm 

htto://www.sec.aov/Archives/edaar/data/731802/000119312504101617/0001 I931 2 
5-04-1 01 61 7-index.htm 

http://www.~e~.uov/Archives/edaar/data/73 1 802100009501 3404009766/0000950 1 3 
4-04-009766-index. htm 

http://www.sec.aov/Archives/edaar/data/73 1 802/0000950 I 340401 0080/000095013 
4-04-01 0080-indexhtm 

http://www.sec.aov/Archives/edaar/data/73l 802/0000950 1 340401 3042/0000950 1 3 
4-04-01 3042-index.htm 

http://www.sec.aov/Archives/edaar/data/73l
http://www.sec.aov/Archives/edaar/data/73l
http://www.sec.aov/Archives/edaar/data/73
http://www.sec.aov/Archives/edaar/data/73l


11 ttp://www. sec. aov/Archives/edqar/data/73 1 802/000O950 1 34040 1 5074/0000950 1 3 
4-04-01 5074-index.htm 

http://www.sec.qov/Archives/edqar/data/73l 802/000095013404015140/0000950 13 
4-04-01 51 40-index.htm 

http://www.sec.qov/Archives/edaar/data/731802/000095013404015315/000095013 
4-04-01 531 5-index.htm 

httr,://~~~.sec,crov/Archives/edqar/data/73 1 802/0000950 1 34040 15509/000095013 
4-04-01 5509-index. htm 

http://www.sec.qov/Archives/edqar/data/73l
http://www.sec.qov/Archives/edaar/data/731802/000095013404015315/000095013


trnass Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial Data Request ebruary 20,2007 

itness: Laurie Sherwood 

Please provide copies of all presentations made by investment banking and/or 
consultants hired by the Company in association with financings over the period 
2004 to the present. 

orase: 

Information responsive to this data request (and labeled AG DRI-237 ATTl thru 
ATT5) is being filed subject to the terms of a confidentiality petition accompanying 
Atmos’ responses to the Attorney General’s Initial Data Requests. 



ttorney General Ini ted February 20,2007 

Witness: Laurie Sherwoo 

ata uest: 
Does the Company maintain a separate capital structure for its seven different 
regulated gas divisions? If so, please provide quarterly capitalization amounts and 
ratios, including and excluding short-term debt, for each division over the 2004- 
2006 period. 

Atmos Energy does not maintain a separate capital structure for any regulated natural 
gas division. These operating divisions are legally part of a single parent company. 



Atmos Energy Corporation, Kentucky 

ttorney General Bniti February 20,2007 

With respect to page 8, lines 1-12, please provide the Company’s use of short-term 
debt on a monthly basis for (a) the past year and (b) as projected for the future test 
year. Please specify the amounts outstanding and the interest rate charged. 
Please provide the data in both paper and electronic (Microsoft Excel) formats. For 
the electronic version, please keep all data and equations intact. 

esponse: 

Please see attached schedule and electronic file on the attached CD. Also, for details on 
derivation of test-year short-term debt outstanding, see the response to IWSC DR2-34(c). 



Use of Short-Term Debt 
AG QR 1-239 

Interest Rate 

ST Debt Commitment 
Daily Average (Excluding 

Outstanding Interest Fees) 
Oct-05 
NOW05 
Dec-05 
Jan-06 
Feb-06 
Mar-06 
Apr-06 

May-06 
Jun-06 
JUI-06 

Aug-06 
Sep-06 
Oct-06 
NOV-06 
Dec-06 
Jan-07 
Feb-07 

Test Year 
JuI-07 

Aug-07 

Oct-07 
NOV-07 

Sep-07 

Dec-07 
Jan-08 
Feb-08 
Mar-08 
Apr-08 
May-08 
Jun-08 

156,300,161 
236,930,933 
303,849,194 
268,228,226 
186,207,821 
186,226,613 
148,120,000 
167,400,000 
179,760,000 
250,205,645 
272,648,355 
31 4,803,500 
376,837,452 
393,379,333 
240,125,806 
100,675,806 
59,592,857 

1 18,196,996 
97,734,336 
76,742,900 

126,093,051 
179,846,433 
215,143,813 
179,005,866 
96,087,414 

104,640,031 
91,926,877 
96,293,572 

104,924,234 

559,247 4.21 3% 
850,790 

1,196,412 
1,098,201 

689,325 
780,243 
622,580 
748,134 
792,830 

1 ,I 87,465 
1,291,065 
1,436,296 
1,777,477 
1,797,259 
1,133,972 

474,691 
252,65 1 

560,157 
463,180 
35 1,966 
597,577 
824,830 

1 ,O 19,605 
848,341 
41 1,307 
495,908 
42 1 ,604 
456,352 
481,214 

4.369% 
4.636% 
4.821 Yo 
4.826% 
4.933% 
5.1 14% 
5.262% 
5.366% 
5.588% 
5.575% 
5.551% 
5.554% 
5.559% 
5.560% 
5.552% 
5.527% 

5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 
5.580% 



rgy Corporation, Kentucky 
ase NO. 2006-00464 

ebruary 20,2007 

ness: Laurie Sherwoo 

(Note: We believe there is a discrepancy in the data request. Ms. Sherwood’s testimony 
contains 14 pages. We believe the DR refers to page 9 of Ms. Sherwood’s testimony 
lines 15-23. We trust that staff concurs and will advise us if we are incorrect.) 

ata uest: 
With respect to page 15, lines 21-25, please provide the Company’s current cost of 
short-term debt and the methodology used to compute that rate. Please provide 
copies of all relevant documents indicating the methodology. 

esponse: 

Please see the response to ICPSC DR 2-34(c) and the electronic file provided in response 
to AG DR 1-239. 



Atmos Energy Corporation, Kentucky 
Case No. 2006-00464 

Attorney General Initial equest Dated February 210,2007 

itness: Laurie Sherwoo 

With respect to Exhibits LMS-1 ,LMS-2, and LMS-3, please provide (a) an 
electronic copy of Exhibits LMS-1, LMS-2, and LMS-3, (b) all calculations involved 
in the determining the “Less Unamortized Debt Discotnnt” and “Annualized 
Amortization of Debt Exp. & Debt Discount” (c) data, methodology, and 
assumptions used in determining the “End Int Rate for each bond issue,” (d) copies 
of the relevant work papers used in developing the long-term debt cost rate and 
Exhibits LMS-1 and LMS-2, (e) copies of the relevant work papers used in 
developing the amount of short-term debt and the short-term debt: cost rate, as well 
as Exhibits LMS-3. Please provide the data and work papers in both paper and 
electronic (Microsoft Excel) formats. For the electronic version, please keep all 
data and equations intact. 

esponse: 

(a) Please see electronic copies on attached CD. 
03) Please see attached schedules and electronic copies on attached CD. 
(c) Please see response to KPSC DR 2-34(a) and (b). 
(d) Please see response to AG DR 1-214. 
(e) Please see response to KPSC DR 2-34(c). 
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r Prospectus SiqqAenient, 
May 1.5, 2002 

. _  (To Prospectus Dated November 7, 2000) 

i 

The Company 
0 We distribute and sell natural gas to over one 

million residential, commercial, industrial, 
agricultural and other customers in Colorado, 
Geaigia, Illinois, Iowa, Kansas, Kentucky, 
Louisiana, Missouri, Tennessee, Texas and 
Virginia. We also transport natural gas for others 
though our distribution system and provide 
energy management and gas marketiiig services. 

The Offering 
0 Use o f  Proceeds: We intend to use the net 

proceeds ftom the offering to fund our 
acquisition of the assets of Louisiana Gas Service 
Company and LGS Natural Gas Company. 

9 Delivery: We expect that delivery of the notes 
will be made to investors on or about May 22, 
200 1, in book-entry form, through the facilities 
of The Depository Trust Conipany. 

The Notes 

0 hiterest Payments: Interest on the notes is 
Maturity: May 15, 20 1 1 

payable on May 15 and November IS, beginning 
on November t 5, 200 I .  

* Redemption: We may redeeni the notes prior to 
maturity, in whole or in part, at a redemption 
price equal to the greater of the principal amount 
of the notes and the make-whole price described 
in this prospectus supplement. 

0 Ranking: The notes rank equally with all of our 
other unsecured and unsubordinated indebtedness. 

* The notes will not be listed on any securities 
exchange or included in any automated quotation 
system. 

I---___--- 

Total ----_- Per Note 

Public offering price(') . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99.940% $349,790,000 
Undenvriting discount . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.650% $ 2,275,000 
Our proceeds before expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  99,290% $347,515,000 

(')Plus accrued interest from May 22, 2001, if settlement occurs after that date. 
' i t  

i i i [ j  

(1 : j i J  

P 9 " 
. ; ;  ' ; ;  t a- , j  ! ; , : j  , . : i ,  , .  @$. 

Neither the Securities and Exchange Commission iior any state securities coiiimissic 
disapproved of these securities or determined if this prospectus supplement or the attache 
truthful or complete. Any representation to the contrary is a criminal offense. 

I._.____ ~ 

! ; j '.J L;:::;; ( ; { j . j  t i ! !  

\ 
ane of Americ 

Banc One Capital Markets, inc. 
First Union Securities, lnc. 

Fteet Securities, I 



- P R O S P E C T U S  S U P P L E M E N T  
(To Prospectus Dated June 25, 1998) 

63h% Debentures due 2028 

I ,  

Interest on ihe Debentures is payable semi-apnually 011 January 15 and July 1s ?f each year, cominepcing 
Januap  15, 1$99. The. Debentures may be redeepled at aIiy time at the option of &nos Energg $qrporation;(the 
c~Compaiiy~’’),~ $1, wliole q: in,pir’t, at a Redemption Pri& equal to the win of’cij  the principal a+ount of the 
Debent.ures b&a redeemed:plq any accrued inter-est thereon to but not including .the gedemption Date and 
(ii) the Make-WIiole Premium (9s hereinafter defined), if  any.^ See “Des,criptioii of Debentures”. 

Thq. DebentiirFs init$@ i+l’ be represcnted by a singie ‘global secu$yi &$stered ‘in the .naink’ of ‘,The I .  

Deposiioiy “?r&t Coin$my (“DTd”) , or its nominee. Except under the limited circumsfances de 
beneficial interests in the Debentures will be shown on, and transfers thereof will be effected only ti 
nmiptaine? by DTC or .its,p 
See. !‘?escriptiop, sf,,hebi 
De6enhlres have beell app 

pants. Except 8.c described ljerein, Debe,ntur?s in defipitive forn! wirl not .be issued. 
urities - Book-Eiitry Debt Securities” in tIie accompanying Prospeclus. The 

r listing on the New York Stock Exchange, subject to of??ciaal, Ixotice . .  of,issu.ance. 
% ?. . . .  . .  , . < . :  . i . . . . . .  I 

( I  
. .  

TH&E SECWTIES ,F&VE WIT B I $ ~  APPROVE& OR D I S A P P R ~ V ~ ~ ~ B Y   TI^ $ ~ & & T ~ ~ S ’ A H D  
EXC€mTGE ~.OIVI,IR~&S~ION QR ALUY STATE SECIJRITIES COh$)$&3SION YO$ €€A$% 

’. SECURXTI&:S’ ,AND , FFCI-fANGE COh~iV‘ISS~Oiu OR ANY. STATE SECURITIFS , 
COMWIISSXON PASSED UPON THE ACCURACY OR ADEQUACY OF :m$. , . ~ . =  

ritosmcTus SUPPLEMENT OR THE PROSPECTUS. 1 ANY 
. : . <. :, : REPRESENTATION ‘ro im commm IS A C R T B ~ ~  OFFENSE. ! i .  . .  

. . . . . . . . .  . . .  . . . . . . . . .  

. . . . . . . . . . . . . . . . .  

. i: , . ( 1 )  Plus accrued interest, if any, from July 27, 1998. 

(2) The Company has agreed to i ~ $ m ~ i i f y  the l&derwiters against certain liabilities, including Iiabilities under 

(3 : Be€ose deducting expenses payable by tIie Company estimated af 5240:OOO. 

the Securities Act of 1933, as amended. See “Underwriting”, 

Thc”Debpnluies arc offered by the sevetal Underwriteis, subject to piior sale, n 
accepted by the IJnderwtkxs, subject to approval of certain legal matters by couns 
certain other conditions. The Un’deiwriters ieserve the light to mithdiaw: cancel or inc 
oideis in wliole or in pal t. 11. is expccted that dcliveiy or the Debciitmes will be ir 
facilities of DTC on or about Ju ly  27, 1998. 

f 
’ “ ’  ____- ~ 

The date of this Prospectus Suppleiiient is July 22: 1998. 



PROSPECTUS SUPPLEMBNT 
(To Prospectus dated Jaiiuary 30, 2002) 

er1n.e rgy 

5%% Senior Notes due 2013 

The notes will bear iiiicrest at the late of S'/s% per year. Interest on tlic notes will be payable on 
January 15 and July 15 of each year, beginning July 15, 2003. Thc notes will mature on January 15, 2013. 
We may redeem the notes at any time prior to maturity, in whole or in part, at a redemption price 
described in this prospectus supplement. See "Description of the Notes - Optional Redemption." 

The notes are unsecured and rank equally with all of our other existirig and futurc unsubordinated 
debt. The notes will be issued only in registered form in denominations of $1,000 and integral multiples of 
$ 1  :00o. 

Thc notes will not be listed on any securities excliaiige or included in any automated quotation 
system. 

Neither the Securities and ExcIinnge Co~iimission nor any state securities commission has approved 
or disapproved of the notes or determined if this prospectris suppiement and tlie accompanying 
prospectiis fire truthful and complete. Any representation to tlie contrary is a crimiiiat offense. 

Pricc to Underwriting Proceeds, Before 
Xnwstors(1) Discount Expenses, to Us 

99.265% 
$248,162,500 

I 

Per Note . . . , . . . . . . . . . . . . I . ,  " .  . . . , . . . . " I  

Total I " .  , " , .  . " .  .. . . ~ . I " . ,  . . . . . . . , . . . . . . . 
99.91 5% 0.650% 

$249,787,500 1 $1,625,000 
-- Q w 
( I )  Plus accrued interest from January 16, 2003, if settlement occurs after that date. 

The notes arc expected to be delivered in book-entry form through The Depository Trust Company on 
or about .Taniiary 16, 2003. 

@ ne Capital Markets, Inc. 
.---- 

SG Cowen DISL'&<dT- &e, SOQ 

S 11 nTru sl Robinson Hu mp hrey 
Wacliovia Securities q t) % ~ q c J o O c 3 , ~ ~ ~  

Baric of America Securities LLC @ - 
KBC Finailcia1 Products USA h c .  

Wq,7 $7, 50 0 

--------- .I,.._ 

#--.__c__-- 

,{. 211, Y 0 r J  
1J.S. Baiicorp Piper Jaflray 

Hibernia Soutlicorpst Capital, Inc. 

The date of this prospectus supplerneiit is January 13, 2003, 

i 
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