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R-'E···C~IVi!""'D·. .~' ...-"",. ~ t: ..

DEC 1 3 2001

,'tiN)" (j;.,'!w'1.).\n•.;i';§; (~..il'l

Oi'f'tCE OF 'MiE ~(;Afl;'.":V

Re: CC Docket Nos. 00-218}"""0""O..:-2:,::5""1 _
In the Matter of Petition of AT&T Communications of Virginia, Inc., TCG Virginia,
Inc., ACC National Telecom Corp., MediaOne of Virginia and MediaOne
Telecommunications of Virginia, Inc. for Arbitration of an Interconnection
Agreement With Verizon Virginia, Inc. Pursuant to Section 252(e)(5) ofthe
Telecommunications Act of 1996

In the Matter of Petition of WorldCom, Inc. Pursuant to Section 252(e)(5) of the
Communications Act for Expedited Preemption of the Jurisdiction of the CC
Docket No. 00-218 Virginia State Corporation Commission Regarding
Interconnection Disputes with Verizon Virginia Inc., and for Expedited Arbitration

Dear Ms. Salas:

Enclosed please find an original and three (3) copies of the responses of AT&T
and WorldCom to the following record requests by Commission staff concerning the cost of
capital estimates of AT&T/WorldCom witness John Hirshleifer. The requests are:

(1) Please place into the record documentation explaining how BARRA estimates
equity betas. Tr. 3676 (Oct. 24, 2001)(request no. 13).

(2) Please place into the record, on a computer disk, the UNE cost-of-equity capital
study that is reflected in AT&TIWorldCom' s proposed UNE cost ofcapital for
Verizon-VA. As part of this request, please include all models, formulas,
equations, work papers, data, calculations, and a list of assumptions and a list of
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cites to sources of all data reflected in this study (the list of assumptions and the
list of cites to the data sources may be provided on hard copy). Please submit this
information in the software format used to develop the study. For example,
submit this information in Excel if Excel was used to make calculations, not in
PDF format. The software should retain any formulas rather than just values
developed as part of that study. It should permit the staff to revise the study by
editing the submitted study instead of replicating it entirely and then making
changes to the replicated study. Tr. 3764 (Oct. 25, 2001) (request no. 2).

(3) Please submit cites to any literature that compares the relative accuracy of one­
stage versus multi-stage discounted cash flow models. Tr. 3766 (Oct. 25, 2001).

Copies of these documents were served upon the Commission Staff and the
parties bye-mail yesterday evening.

Thank you for your consideration in this matter.

Res,pectfullY"' SUbmitted," Ih
J'~mpr

David M. Levy

cc: Dorothy Attwood
Jeffrey Dygert
Catherine Carpino
Aaron Goldschmidt
Katherine Farroba
Counsel ofRecord
Catherine Ronis

Enclosures



Before the
Federal Communications Commission

Washington, D.C. 20554

In the Matter of Petition of WorldCom,
Inc. Pursuant to Section 252(e)(5) of the
Communications Act for Expedited
Preemption of the Jurisdiction of the
Virginia State Corporation Commission
Regarding Interconnection Disputes
with Verizon Virginia Inc., and for
Expedited Arbitration

In the Matter of Petition of AT&T )
Communications of Virginia, Inc., )
Pursuant to Section 252(e)(5) of the )
Communications Act, for Preemption of )
the Jurisdiction of the Virginia State )
Corporation Commission Regarding )
Interconnection Disputes with Verizon- )
Virginia, Inc. )

)
)
)
)
)
)
)
)

CC Docket No. 00-251

CC Docket No. 00-218

CERTIFICATE OF SERVICE

I hereby certify that on this 12th day of December, 2001, copies of the three
attached responses to Staff record requests were sent via hand delivery, and/or
electronic mail to:

Karen Zacharia, Esq.
Verizon, Inc.
1320 North Court House Road
Eighth Floor
Arlington, Virginia 22201
*By electronic mail

Catherine Kane Ronis, Esq.
Wilmer, Cutler & Pickering, LLP
2445 M Street, NW
Washington, DC 20037-1420
*Hand delivery with cd roms & electronic mail

Richard D. Gary, Esq.
Kelly L. Faglioni
Hunton & Williams
Riverfront Plaza, East Tower
951 East Byrd Street
Richmond, VA 23219-4074
* By electronic mail

Lydia Pulley, Esq.
Verizon - Virginia, Inc.
600 East Main Street, 11th FI.
Richmond, VA 23219
* By electronic mail

David M. Levy



AT&T Exh.

Response of AT&T and WorldCom to Staff Record Request
for documentation of how BARRA estimates equity betas

REQUEST: Please place into the record documentation explaining how
BARRA estimates equity betas. See Tr. 3676 (Oct. 24, 2001) (request no. 13).

RESPONSE: Please see BARRA, United States Equity Model Handbook,

pp. 19-23 and 48-60 (attached).

..
01·12-12 AT&T-WCOM

response"'...



DEC 12 '01 Iz:sr FRCM:CHARLES RIVER ASSOCI1.TES, INC.

. '

310-Z08-&;'69 T-S97 P.QZ F-949

l

I
i
j
r

.United States Equity Model

(

HANDBOOK



DEC 12 '01 12:Sr FROM:CHARLES RIVER ASSOCIATES, INC. 310-208-&459 T-B97 P,03 F-949

IV. The United States Equity Model

The UnitedStates EquityModel adapts lheprindplesof BARRA's
E2 Equity Model to the United States. The primary functions of
the U.S. Model are (1) to predict risk and (2) to explain return.
ThA modQl like oth&r MFM's, analyzes risk tlxposures based on
factors identified by BARRA,' In addition to Industry classifica­
tion, these common faettlrs categorize a portfolio's expoSlJres
across industry boundaries, such as growth and 1inanciallever­
age. providing useful information tor portfolio construction.

• >

Risk Indices
The u.s. Model contains 13rJsk ,Indices. reflectIng common
characterlsttcs among companies. Risk Indices quantify com·
mon factor Influences for portfolio ':lnillysis. \hey provkJtI eas­
ily interpreted comparative information about Sources of risk.
The higherthe absolu1e value of the risk index value, the greater
the faclo'(slnftuence on total portfolio risk. '

Model Development,,
Model development is both,an art and a science. The art is the
selection of common factors and industries that will sufficiently
capture the rfsk exposures of a portfolio. This largefy qualitative
ptocess combines experience and judgment wlth quantitative
testing.

The SCience of model development is the process of assigning
weights to the~e explanatory v8rii:lbles and CalcUlating

1) ~mparatlvevalues that are meaningful to investors. Through
cross-sectlonal regressions, common factor returns are ~Icu­

lated. The covariances of'these returns are the bUilding blocks
of the covariance matJiX used in risk analysis. ihis procedlJt9 is
explained further in Chspter V. Modol Cstlmation.

The equation for the U.S. Equity Mode/Is derived from the basic
MFM gquatton end adftPl'ed to include ea factOrs {13 rtsk Indices
and 55 Industries} and their expool)Tes (weights). The model
equation Is: .

~ ~ bJr 4+...+ bJ6.'.,+ iiJ

where 1"$l(C8SS return on~fityj,

bl = exposure of $eQJrity j to factor ~
lit .

'If .. retum on factor If, end
(;j .. speclflc return on security j.

Equ~t1on 1V-1

>-:',-.:

.. .....~ '.

19
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Descriptor'S. the building blocks of risk. indices. are descriptive
variables desiOned to measure attributes of a company. The 70
desctlptors in the U.S. Model are stalldardized witn respect tu
the estimation universe. BARRA's HICA?, using the capitaliza­
tIon-weighted mean and the equQ\IY-WGighted staru:l::!rd devia­
tion. Related descriptors are. then organized into risk indices for
easyan::ilysis. This process also tends to eliminate noise in
individual descriptors.. ' .

The risk indices are Itsted .beIOW with their related descriptors.
Positive and negative. influences are Indicated by plus (+) and
minus (-) signs respectively.

1.. Variability In M.rket9 (VlM). . . .
Tnis riSK irn1eX Is a predlQtor.of the volatility of a stock oo~Adon
its behaviorandthe behaviQrof itsoptions in the capital markets.
Unlike beta. which measures only the response of a stock tQ the
market.Variability in-Markets measuresastock's overaH VOlatility.
including it!! response to the market. A high beta stock will
necessarily nave a high Variability in Markets QxpoaurA.: How-

. ever, a high exposure will not necessanly imply a high beta; the
stock may·be respondlna to fa.ctorn other than changes·in the
market . .

This Index~smeasures such as the cumulative tradIng range
and daily stock price standard deviation to IdanUfy sto.cks with
highly variable prices. BARRA uses different formulas for ~re8
categories of 3tooks.

. . .
a. Optioned stocks-all stocks havJng listed options.

. .
b. Usted stocks---all.stock'S In tile, HICAP universe th~ aro

listed on an exchang.e but do not have listed options.

c. Thin stocks-au stOCk$ that an: traded over 'tho counter
or are olJ1slde the HICAP universe, except those with
Uatad op1IOIl$.

Optioned stooks are distinct for several reasons. First, the
optloll price provides an impUcit forecast of the total standaro
deviation of the stock itself. Second. optloned stockS tend to.be

. 1hoge with greatest investor Interest.and with the most effective
trading volume. Stock trading volume descriptors understate
the effective volume because they omit option volume.

Thin stocks, about ten percent of the basic sample. are broken
out because they lend to trade differently from'other stocks.
Over·the-counterstocks and 01her thinly tradod cecurities show
price behavlor.inconslstentwith efficient and timelyprices. Thin
&toc~ are less synchronized with market movements; and
exhibit frequent periods in which no meaningful price chang~

occur as well as· occasional outlying price changes thar are
promptly reversed. These influen~es cause some Indicators of
stOCk price variability to be biased.:

!..

.... ~.- .

......
: .•;

.. :
t·-
·it
00(, •

:t~·

.;
~f

i" .
.~.~

'" 't••.•

.~~:: "

.~~

i
I

I
r
J



DEC 12 '01 12:Sr FROhl:CHARLES RIVER ASSOCI.\TES, INC, 310-20a-S469 T-B97 US F-949

I
I
I
I,
I

I

I
1
\

\

1

I
1
. t- "~~~

I :4\

· .

".-,.~~ ..
.• ' ... .:.v. . ,-

· .. "':~'~..... . .. ' ~

· ,

- '-.i: . ~::;

'~.-

", ~~~
A 2;...-..~. '. <~~~.

In calculating 1t1is Index, BARRA standardizes the formulas for
the three stock categories relative to one anothe'r to provide one
index for thg total population.

A. Optioned Stock Descriptors
.,. Oumulative Rilnge. 12 mQnths

... Beta • SIgma
+ Option Standard D...nmtan

... Daily Standarq Deviation

B. ··Usted·Stock Descriptors
+ Beta • Sigma

+ Cumulative Range. 12 months
+ Dally SlMdal'd btwtItioo
... Trading VoIUfT1Q to Variance
- Log of Corrl.'non SrCldc Pticg

+ Serial Dependenco

.- Annual ShAlre Turnover

C. Thin Stock Descriptors
• Beta • Sigma
.. Cumulative Aans-..12 months

+ A(u'waJ Share TurnOver

- ~ en Co4nI'l'lOt'l Stock Pric*
- Serial Oependence

2. Succns (SCS)
The Success Index identifies recently successful stocks using
price behavior In the marKet (measured by historical alpha and
relatiVe strength) and. to a lesser degree. eamings growth
information. The relative strength of a stock is sIgnificant in
~xp~injng its volatility.

+ Relative StrAngth

'f' Hia10ricaI AIJ:Ih2l
+ R8cant Earnings Change .

+ IBES Ellmings Growth
- Divi:fend Cuts. 5 years
+ GrOwth in Eart'llng$ ptM Share

3. SIze (SIZ)
The Slze 1r.deX YaJues total assets and market capitalization to
differential. large..tock$ frorn aman stockS. Thf8lndex hacbeen
a majordetel'minant of performance over the years as wen as an
,important source Qf risk. .

+ log of c.pitallzallon
+ Lag of Total~
+ Indatar elf Eaming6 History.

4. Trading ACtIvity (TRA)
TradIng aetMty measures the relative activity of a firm's shares
in ihe market, or the 'nsmutlonal popularity.. ofa company. The
most-l":,portant dQ9crtpto~ lire th$ share turnover variables. In
addltfo,n. this Index {neludes the J:8tfo of trading volume to price

IV. ThQ Unfted states Equity Mode.

,.

, .'............
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variability, the logarithm of price, and the number of analysts
following the stock, as reported in the ISES database. The
stocks with more. rapid share turnover,lowerprloe, and eigne of
greater trading activity are generally the higher risk stocks.

"" Annuw Share T IJrrlov.r

.. QuarterlV Share Turnover
+ Share Turnover, 5 years

+ Leg of Cornman Stock Pri:;&

+ IBES Number 01 Analysts
+ Tr~iflg VoIUlile tQ Variance

5.- Growth (GRO)
The Growth Index Is primarily a predictor ur a c(Jmpanys future
growth but also reflects its historical growth. 8ARRA estimates

'.earnlngs gr'owth for the next fivA years usino regression tech­
niques on a.~prehensivecollection of descriptors, all ofwhich
are distinct elements of the growth concept. The Growth Index
Includes descriptors ot payout. asset yrowtt\ and historical
growth in earnings. the level of-earnings to price, and variability
in capital structure.

- Payout. 5 years
- eBrnings jOPrlee Ratio. 5 years

+ Earnings GroWltl .

~ CapItal Structure Change

- Normalized Earning$lD PrlCli Hatio

+ Raoent Earnings Change
-; DIvidend Yiek.t, 5 yQanI

+ IBES Eamlngs Change

- YIeld FOl'GCMt
.. Indicator at Zei'o- Yield
- Earnings to Price Ratio

- IBES Earning5 to~ Ratio

+ GfOwth in Total Assets

6. l!amlngs to Pl1ee Ratio (ePR)
The Earnings to Price Ratio measures the relationship between

.company eamfno~ and market valuation~ To compute the
Eamil'19s to Price Ratio. BARRA combines measures of past.
current. and estimated future earnings.

+ Current Earnings to Price Ratio
. + Earnings to Price Ra11o. 5 YQ2l'S

+ IBES Earnings to PrICe RatIO "rojectiori

7. Booklo Prfce Ratio (SPR) .
This index Is simply the bOQk value 01 common equity divided by
the market capitalization of a firm.
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8. Eaminos Variability (EVR)
The Earnings VariabiIJty Index measures a company's historical
earnings variability and cash ·flow fluctuations. .n 'adC!ition to
variance iff' earnings over five years. It includes the relative
vartabJnty:of earnings forecasts taken from the leES database.
and the industry concentr~tlon. afa firm's activities.

.. Variance In Eamf~
... IBES Stan&td naviQtbn to Pficg Ratro

+ Eam~ CoYariabllity .

+ Com:entratlon
+ Variatlc:e 01 Cash Flcw

o + E:draordiNry ltem$.:­

9. FInancial Leverage (FLY)
Thc: Financial Lev.erage index captures the financial 9truetuf& of
a firm as ~/tas its sensitivity to interest rat~ U&fng the debt to
assets ratJo. the leyerage at book value, and the prObabiJlty of
tJxea charges not being covereQ, 'Bond marf<et sensitivity Is
included only for nnanciaf companies.

- Bond MarkM SensitM1y
+ ~bt Ie Asstts Ratto
+ t..Yoraga at Book (Debt to Equity)
+ UnGQVOrM ~.d Ohargea

1'1 10". Forefgrrfncarne (FOR)
This index reflects the fraction of op.et3ilng Income eamod out­
side the United States. It Is a measure of sensttlvlty to currency
~xchange rate changes.

'11. labOr intensity (LBI)
This Index estimates the importance of ~or. relative to capital,
!II the cperationsot a firm. It Is based on ratios of laborexpense
to assets, fiXed plant and equipment to equity. and depredated
plant value; to total. plant coat. A. higher O)CpOSUl'8to Labor .
IntensityIndicates a larger ratio Of laborexpense to capi1aJ costs
end can be oa gauge of sen$itivity to COSl~push lnflation•.

+ Labor Sharv
- lnfIation-~ed Plant 10 Equity Ratio
- Net PIc1t tD~ Plant

1~~drr~) .
The Yield index Is simply a relative measure of th~ company's .
annual clvidend yield. .

13. LOCAP.;;
The LOCAf.Tcharacteristic indicates. thoS$ cOmpanies thai are
not In the HICAP universe. It pertnit5 the factors in the n\lJdef to
be 8ppIled.acr'o$$ abroader l.{nfverse ofassets than 1hatused to
estlma,te the'model. The LOCA? factor Is, In Part. an extension
ot the $iZll-lndex, allOwing the returns Qf approxImately 4500
S1ll8f1er companies to devfate from an exact l1near relationship'
wit" the Sii:.. index.

.'

.'
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ABET

ACVI

Accounting be1a.

T
2: AEPS,

ABET ::: p•.,',....1__

~IEPSt I
/.1

where Pis from regression:

EPS, - EP5t_1 ;;:; a+pa(AEPS t -AEPS,_I).

~PSt ;; time series of ne1 earnings per share,

AEPSt =a time series of matched aggregate EPS, and

T c number of period (alf hIstory in available data).

Advertising intensity (annual).

ACVI .::
amount of money on 4dvert~lt

$BIH (net)
"

.'

AGRO

ASSI

. .
Asset growth rate, equal to the annual trend In total asset~
dividQd 'by ClV$rage value, last five years.

AGRO =- r~lon coe~nt of r on t

Iii

wh~re x.. total assets,

! "" yearly index; t • 1,2,3,4,5, arid
the sums af'$ over the lam five years, or over yearS
for which all data exist.

Logarithm 'of totaf assets. .
. ~.. ~

ASSJ ". 'the natural log of total asSets.

:: -',

., :
t .... ~...

. .
'r .
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Appendix A .

ATAX

,BBET

Tax to earnings.

ATAX .. 5 years of total incomE) tax
~ year sum of PR~IN •

where PREIN => total income tax + income (net)
+ mrnority interest,

ATAX ~ 0.55. if ATAX > 0.55. and

ATAX = 0.1375, if ATAX< 0.1375.

t . ,'.

BBET

T

I AETPr

P• . 1-1

... , • T f' EARN ". 2. MKTVAl~ .1<1000
t.l t

'.
'.:~'.

......
:.,!'C'..

' ..~

~ ..L; ... '". '.. : .... .... ..

BLEV

STOP

where p is from regression:

EARN, • ' ..~
MKTVAlUC·10OO - a+ft",...,;:.,rt.

I _

EARNt "" lime series Of net earnings,

MKivAl \JEt - historiCal market ~ue, arranged tJy
fISCal dates.

AET~t - tim'1l series of matched aggregate earning
to price. and

or :; numb~rof pQrlod (all histcry in Available data).

Book leveraQe':

BLEV • I(prgferred stock) .'(l"J"Il'I'Imon equlty) • (klng tetl'l'l debt) J
I~mmon equity ... intangJbles I .

Book value to price.

STOP .. common equity + intaJ'lgibles
market cepitaltzatlon

Wh8r~

. market r".apitalization. ,,;, .(&h~oo outstandilig) . (prl~ per share).

and price, is the latest monthly closlrig price.

49
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BT$G

BTSO

CAPT

CMRA

CONe

CUTD

Square root of the product of beta and sioma­

8TSG = -: (histonc~1 beta} . (historical sigma) •

Historical bets squared.

BTSQ ~ (HBETA)2 .

Market capitalization.

CAPT :::: (price)" (shares).

Cumulative range. I~st 12 months. in logarithms.

CMRA ... lJ'I (maxPrice) .
mlnprlce

where max price - the maximum price over the last
12 monttls,

min price = the minimum price over the last
12 months, ~nd

prices are.~justed for capital transactions
and cfNfdAnds.

.A measure of the absence 01 diVersification sC'.rOSS industries.

L{aver* If l}2
CONe = _~_..:..i -=-

{averagt Itotal operatinQ earningsj}z t

where i -= operating earnings from indUstry group,

the sum is tal<en tor industry, groups for
which earnings are reported 10r firm, and

each i:lverage Is taken of last three. years•

. ,

Average proportionaf cut In dividends. last five fiscal years.

CurD "" average over the last four ¥ears of DIF,. .

";.

!~

!,:.:.!'.> .,

~ _."

~ .:,' ,

~. .
'..,

~~. "

~ .
''j .

50

where DIF ==

=

'2( annual commOn d1v(t -1) - ~nnt.ral eommol'l diy(t )
t common div(t -1}/ + common QIV{t) ,

when common div(t) < common diV(f-1). or

0, when otherwise.
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App{lOdlx A

-..
_,,:,J:;
.,0.,

...... : .:.:-.

OASTO

DELE

DILU

D-MNE

OMS5

DMYL

DTOA

Inflation-adjus1ed PTEQJ pl~n1 to 0001(.

DASTO = plam value
common ~uity + intangible$'

Delta earnings; a'measure of proportional cha.nges in
adjusted earnings per share In the laSt two fiscal years.

2 (e8mings I shere year T) - (earnings I s/'Jare yW T- 1)}
DELE..", l.amingcl mare ycarT of- leamlngs/.s.h;;lftl yearT- 11 • ar

= 0 when earnings are zero in .both years•
."~

where ear'ningS(Shara are adjusted for capital transactions.

Potential dilution, excludIng extraordinary items.

DILU ~ IfUlly dIIut~ &atnings per share I.
. earnmgs per share

_Where DlLU:: 12. if DILU > 1.2 .

Indicator of small earnings to price.

DMNE :1.. If earnings to price is S; 0.005. or

= 0. if otherwise.

Indicator of a'WBilabillty of a nv~yeaf nlStory Of earnings
Information.

DMS5 -- 1, If thete are at'leasl (our data points.
available for the calculation of EGRD
(see belOw); or

= O. in all other cases.

IndICator of extremely low yleld.

DMYL '" 0, if yield > .005. or

- 1. if yield s .005.

.Total debt to assets.

DTOA = total debt
Igfalassets -

51
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DTXO ".

DTXO Tax liability adjusted for monetary debt.

ATAX -(DETAX "7 PFDLQ - NPPE)

Where AJAX

DETAX

PFDlq
NPPE

= tax to earnings (5 years),

= deferred taxes and Investment tax
.credit (balance sheet),

=: preferred stock liquidation value, and

= net property. plant and equipment.

EGIBS IBES earnings growth.

EGIBS 0::::
projected earnings '- rea1lzed earnings

-a'w'-era-g-e-projectcd fJ8Tlllngs + average realized earnings •

EGRO Earnings growth rate equal to annual trend rate ill earnings
divided by average p.:&m1ng~, for last five year:l.

EGRO

ENTP

~ regressfon coefficient of x on t

/rl
where x "" ea~miOgs per share, adjusted for capital

transactions.

I ,.., year1.y Index; t ;;; 1~2,3,4,5. and .
thG sume arc o~r the last five yel::lrs. or over years
for which all data exist

Normalized ~mjngsJpri~ ratio.

x+ 2(reoression <:o9fficient of z 0,., t)
ENTP - price

where :r - earnings per share. adjusted tor capital
transactions. :

,-

t .". yearly index;- t = 1.2.314,5, and

the sums are over the last flve years. ()( over years
. tor which aU data eXfsc.-

. ,... .' ~ .
,."e .:

.. .

~..

,.
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I
"
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r
!
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ApP4lndlx A.-

'EXTE -

1
I
I .

i
I ~

~

,....
~

. .i­
~
-.~....:

;...

'1-
.. ~.~':. -;.

.-

'\
~........ ,~ ..
'.

-::
:" '.~

.. ~.....;~

EPH3S

ETOP

ETP5

. EXTe

FLOW

lBES earnIngs to price projection.

EPIBS lVt Earn, + W2 Eam~.. price-

'where . Eamj ... earnings at t1 ,

Ea"7 .. earnings at t:2. and

W, ~ ~~ - 1.

where W1 = weight at time period 1. and

~ • weight at time period 2.

Earnings to price.

ETOP "" IIlCOme befote extraordinary Items
marI«rt capit1llizaHon

Typieal eamtngs prir'~ ratio for the Itmt five years.

[
average over las: 5 yrs of (adivsted evaMble for common )11

ETP6 8(i~~~r~ OULtlillldlng ~
[ilV8I'!!gl! over last 5 yrs of (adjusted closing stock pcle$lJ

Typical proportion of eamings that are extraordinary items.

-0

Llextracrdk1ary items+tlOnrecurrlno income/ex~~
1...10" .

where earnIngs' :; earnings available for common Jess
preferred dhlidendG. and the averages
are over the last fIVe years.

caSh flow to current liability.

FLOW • 5 years iMragG Of CASHFlO
curtent lillbftlty •

where CASHFLO ... income before extraordinary items
(adjusted for common stock equity)
+ deprwiaUon and amortiZation
+ d~terred taxes (income account)',

FLOW'~ 5. if flOW> 5, and

FLOW ~ -5, if FLOW < -5.
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FRGN Foreign operating income as;:l percEmt of total operating
income. .

FRGN ... fOfG9n oparatlnQ income
total operating income

..

HAlPHA Historical alpha: the intercept term .in a regression of monthly
stock returns on monthly returns fOr the market

Ii' = a-rprMt>

whel'e 't = excess return in time t,

I'''''t Qxce03 market return ;u time C, and

a = intercept of regression.

,.

HBETA Historbl beta; the regr~sion coeffICient in i:t regression ot
monthly stock returns on monthly retums for the mar1<et. .... ""

where (I = excess ratum In time t.

fll, == excess market return in time t, and

fJ ~ regression coefficient

1" ••

,..,. .
, .

.;...

.~~.~:~-.".: .:

0(::;

the residual In the regre~on for
historical be1a in morith t

.
8, =

= T1-;t, and
T == the number of dati'poin1s ~Ilable.

where

.Historical sigma; standard deviation at residual risk equaJ to' .
square root of residual mean squarA in b8~ rsgression.

! 0 2
1 }

HSIG - T~2,~ilI2

H51G

~.

'.j'

.......... 3 ."
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App.endixA

)
'I

1
I
l
\

I
i
I,
I
I
I

J

IRSN Bond market sensitivIty; measures an asset's niStol'1cal
response to interest rate changes by regressing excess stock
returns on Shearson Lahman Government Corporate Indsx
bond returns and S&P500 returns.

,li. = fl'4-fin[rDr )",p3[rMr ).

where fB r • excess bond market return.

rM1 = excess stock market retlJl'n. and

f1s ::; bond m:lrkAt senc;itivity nf a.ss~t.

where market capitalization :; (price)" (shares).

,or .
Labor share.

Uq,uid assets to cu~rent liability.

LlQU "" (cash & short investmem) + (account rec&ivables}-(current illblllty)
mark.et c:;apitalilation

. wages

total assets
LaRS :::

LlQU

LBRS

Leverage at market.

An Indicator of capitalization. equal to the natural logarithm of
, the market value of common equity. .
lNeAP = In r(number of shares outstandinQ) • (price Per share} 1.

where price Js the latest monthly closing price.

Natural logarithm of unadjusted stock price.

LPAI = lo'(unadjusted price).

wnere pilce ~ ... price fOr ~ost recent month, if available,
'0', If unavailable,

• price at-end of previous calendar year.

55

(J~ntftll'r~ siock) -+- (m~t ~1IaIizutlQn) + (Ic;mg - mnn debt)
=

market capitalization
MLEV

LPRI

MLEV

.LNCAP
ii,~:

,..~ .. ,.~. ~.
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.;~ .,

NPGP Nat plant to gross plant.

NPGP -
nvt property. pl$'lt. and equipment

gross prOperty. DIan!. and errl JjpmP.nt •

NUMA

OPSTD

PAYO

.PLTAS

58

181::S number of analysts making earnings forecasts for a
company.

Option implied standard devia.tion calcu/atod using the Black·
Scholes formula.

Po = PsN(d,) Err"N(d2 )

In(P~ (£)+ {r +~ /2)r
where (1, -

a.ff

d~ = Q l - (T·tf'.
. Po .. current option value,

Ps = current stock price, .
E • exercise pnce of option,.
a = 2.71828.
T - tlme to maturity of option in ytiil:trs,
r ~ risk-free Interest rate.

rT = .OPSTO, and
N(d) • probability that a deVIation less than d will

occur In a standard normal distribution.

A measure Of normal payout. in the last five years.

PAYO c the sum over the last nve years of common
dividends divided by the sum over the fast five
years of earnings available for common

. 0

..L.d~t,....
!

where both. pieces Of datainust be available
before anyone year is included.

. Ratio o.f pl~nt to common shaFeh~,ciers' equity•

PLTAS _ groaplent~. nequlpmenr
book val~ of comnion Atlt'ity

•

c· ••
~..' .~. ...

.:110 ••'. ··0- .

. . .... :

'.,.
r

•

i

.1

>
\
I
1
~.
i
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AppanQlxA

TREND

,
t

I
i
I.

I
l
i

- t:. ".:.;

".
"

PNCY

PROE

Estima1ed probabili'ty of non~ovefageof fi~ed charges. uSing
a trended value for current operating income.

PNCV
[

(lIxea cnarges) - (torecasteel operating inccme) 1

= Z a J'
'where zfrJ .. PROe [N(O,1) < xl is the cumula1ive standard

normal distribution,

<:J • the standard error of operating income aver
the laSt five years:

(J • II, (xt '-x)2
i N-1

~forecastedoperating income" = (average operating
income over the last five year&) + 2(TREND). and

= '~t.f- ~(It)(r.r)

I,t2
- ~{Lt)2

where x - operating income.

t = yearfy index; f -1.2,3.4,5,

the sums are over the fast five years, or over
those years whAn d:.lta WRr~ ~v~il~bIEl, and

N is the number of years for which data exist

Price deflate(fearninQs adiustment

PRDE ..
01- FX -IT ~ CA + AE - U;. LD 01- DT +La • DP - adjusted price

marMt capitalization.. ,

where 01 "" operating income b¢ore depreciation,
FX - Interest expense,
IT ~ income tax (total),
CA = cash and short investment,
RE '" receivables {total},
U '. current liabilities,
LD • long-term debt.
DT '" deferred taxes,
LQ "" preferred stock liquidatIon, and
DP :: depreciation and amortization.
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ROEQ

ROEQ

RPTe

RSTR

~EHBET

SEHSIG

SERDP

Return on equity over the paRt 5 years.

o
})adJu$1ed available for common/t}}

= __t=-::,~'-- _

o
~[book value of common equity(t)J
,=-4'

Real (Inflation-adjusted) pfant to equity.

RPTE = ~ed current market vllu. gf plant adjusted for inflation
book value of equilY

logarithmic rate"of raturn over last year (relative strength).

o
ASTR "" ~ln(1+r,).

l-11

where (, ;; exCess as~t ratu"!'l over month f .

Note: Normalization converts this to a relative strength
measure.

standard deviation of HBETA.

. Standard deviation 'of HSIG.

SeriaJ dependence from f3 regr@sslon; th4 ffr~t order

correlation of residUals from· historic f1 regression.

:-: .

:o! • .!
-: ".

, 'i" ':;
; .'. '.

i; ,

$ '.,

SERDP

oL (R t +A,., +Rr_2)2
.' I=-Fo

t~,}A? + Rt.,2 +Rt .e
2

)

*'"

,
~ :
': ....
I

SGSQ

-
58

: ".,' '''C" . -II::: : Wo. 2L

where Rt ~ residual at time t

Historical sigma squared.

SGSQ • (HSJG)2.
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STOP IDes standaflJ devIation [0 price.

STOP _ STD eaminjiS forecast
c:apifa/lzallon .

TREe • 1, if number of months traded < 12.

59

12.TREe ..

"t~ndard deviation of liPS
I average earnings I

Annual, quarterly, and 6O-month calculations of share
turnover.

Share Turnover ;;;:; Annualized percentage ot market
capitaJi-mtion traded.

Variation in capital structure.

o { I common shares (t -1) - shares (t) ~ prIoe (t -1) 'j
i: + jlong • bum dClbt (t - 1) - long - torm debt (t) I
t·'" + Iprefwred e<!ui1y (I) - preferred equity (t - 1)I

VCAP - 4[ I(common equity) -+- (lnno' wnn dobtJ ... (pr8~ otock) IJ ..

number of~ the stock i$1lllded

where TREe • O. if number nf months traded> 100, and

Trading recency.

average earnings include earnings over th~
precedi09 five years.
T is the number of years that data Axist. and

if VERN> 5. VERN Is'set to 5.

VERN c

Variability (coefficient of variation) of annual earnings in last
five years.

Iavera~ earnings I
. Where EPS = earnings per share

VCAP

VERN

TREe

STOA I SlOQ / 5105

i
{

!
i
!
!

.: '. :

0"

-7:=:'--
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VFLO

Variability (coefficient ot variatiun) of CW:ilJnow•

F-949T-S97 P.20310-208-6469

o '
~ (cash flow - dverage CMh fll:M,}2
tid

VFLO

DEC 12 '01 13:01 FRO"':CHARLES RIVER ASSOCI~TES, INC,
BAKK-\.

Yield, normal va'ue for 'ast five years.

Logarithm of trading volume to variation of price In the
pravinlJ~ yp.;Jr,

IQ\I$lElge cash now I

where cashflow = (available tor cornmon)
+ (depreciatiOn) + (deferred taxes).

.~ . -!~ ' .
~ .

.f

latest d"l'oIidend
"" rT106t recec'll pric$J •

5

5

Lylcld(/)
.. ....>.:(.='__YLD5

Current dlvldend yield

VLVR '"' In [(shares traded in previous yearHPrice)] • ABRA

where price .. price at end of previous calendar year,
if availab'., or, if unavailable,

• monthly closing price in latest month, and
A9AA ia the absolute monthly n:lngc.

VLVR

YLD5

YIELD

.',

~~'-

SO'



AT&T Exh.

Response of AT&T and WorldCom to Staff Record Request
for documentation of AT&TlWorldCom study

ofVerizon-VA equity cost of capital

REQUEST: Please place into the record, on a computer disk, the UNE
cost-of-equity capital study that is reflected in AT&TlWorldCom's proposed UNE
cost of capital for Verizon-VA. As part of this request, please include all models,
formulas, equations, work papers, data, calculations, and a list of assumptions and a
list of cites to sources of all data reflected in this study (the list of assumptions and the
list of cites to the data sources may be provided on hard copy). Please submit this
information in the software format used to develop the study. For example, submit
this information in Excel if Excel was used to make calculations, not in PDF format.
The software should retain any formulas rather than just values developed as part of
that study. It should permit the staff to revise the study by editing the submitted
study instead of replicating it entirely and then making changes to the replicated
study. See Tr. 3764 (Oct. 25, 2001) (request no. 2).

RESPONSE: The attached Excel file contains the requested information:

...:::::::;::::::::::"'::::::::;: ..

BIll







Company

Model Estimates of Cost of Capital

WEFA 6/00, I I S&P Bond
S&P Stock (07107/00 Value Ibbotson coca S&P Stock Guide (as 01

Guide line) Jun-QO 6/00 Guide 6130100)

Forward- Long-Term
Price ali of 2001 Dividend looking IBES 5-yr Economy I C/SOUtst Market Value Market ICOST OF

6130100 per Value Line Dividend Yield growth Growth Rate (millions) Equity Weight DEBT I Co's

DCF

1/4-3/4
Weighted

(as 016-00)

Unlevered
BARRA Beta Debt/Equity Beta

Re-Ievered
Beta

CA

1-month
Treasury Bills

Verizon (7/3/00)

BeIlSouth

sac Communications

ALLTEL

CenturyTel

AVGBOOK

AVGMARKET

$55.000

$42.625

$43.250

$61.938

$28.750

DEBT

49.0%

20.0%

$1.54

$0.80

$1.02

$1.34

$0.22

EQUITY

51.0%

80.0%

3.13°.4 11.65% 6.285% 2,760.000 $151,800 37.70% 7.86% 11.07% 10.24% 0.682 0351 0.56 0.77 10.71%

1.88% 11.07% 6.285% 1,881.533 $80,200 19.92% 7.69% 9.13% 10.30% 0.645 0.212 0.57 0.71 10.26%

2.36% 12.87% 6.285% 3,401.720 $147,124 36.54% 10.34% 10.39% 0.825 0.175 0.74 0.70 10.18%

2.16% 14.41% 6.285% 315.280 $19,528 4.85% 0.742 0.231 0.65 0.72 10.33%

0.77% 14.79% 6.285% 140.235 $4,032 1.00% 8.54% 0.841 0.503 0.64 0.83 11.16%

2.53% 12.15% $402,684 100.00% 4.58% ':'iIn ::,H:-.U:@~_f:t:. 0.73 0.63 0.73

Ibbotson 4.10% long-term inflation I TAX RATE: 37.5%

3.50% real GOP lor 1929-1999

7.60%

WEFA 4.97% long-term nominal GNP growth rate (2000-2025)

AVERAGE 6.285%



M Cost of Equity COST OF EQUITY BOOK MARKET WEIGHTED AVERAGE COST OF CAPITAL 2000 2Q 10-Q ($miilion)

20-yr Treasury (AVERAGE of DCF I EQUITY I EQUITY
Short-Term Long-Term

Company Bonds Average and CAPM Average) DEBT DEBT MIN MIDPOINT MAX Debt Debt Book Debt Book Equity

Verizon (7/3100) 10.50% 10.60% 10.42°" 49% 51% 26% 74% 9.17% 9.54% 9.91% 20,060 33.286 53,346 56,215

BeIlSouth 10.17% 10.21% 10.26% 51% 49% 17% 83% 9.00% 9.37% 9.75% 6.108 10,869 16,977 16.502

sac Communications 10.11% 10.15% 10.27% 48% 52% 15% 85% 9,812 15,927 25,739 28,375

ALLTEL 10.22% 10.28% 10.34% 46% 54% 19% 81% 64 4,441 4,505 5,255

CenturyTel 10.83% 10.99% 10.99% 51% 49% 33% 67% 9.79% 10.14% 10.50% 75 1,954 2.029 1,948

1=626%+bela-0055 10.34% 10.34% 49.0% 51.0% 20.0% 80.0% $36,119 $66,477 $102,596 $108,295

I 6.26% I
AVGBOOK

AVGMARKET Debllmplied:

Equity Implied:

34.5%

65.5%



AT&T Exh.

Response of AT&T and WorldCom to Staff Record Request
for citations to literature comparing the relative accuracy of

one-stage versus multi-stage discounted cash flow models

REQUEST: Please submit cites to any literature that compares the
relative accuracy of one-stage versus multi-stage discounted cash flow models. See
Tr. 3766 (Oct. 25, 2001).

RESPONSE: On pages 12-15 of his direct testimony (AT&T/WCOM

Exh. 5), AT&T/WorldCom witness John Hirshleifer discusses the economic literature

supporting the propositions that (1) short term earnings growth rates in excess of the long

run growth rate of the economy- are unsustainable into perpetuity, and (2) the simple

constant growth model therefore cannot be applied unless one modifies the growth rate or

adopts some mitigating assumption. The writings discussed in that portion of Mr.

Hirshleifer's testimony are:

1. Stewart C. Myers and Lynda S. Borucki, "Discounted Cash Flow Estimates of
the Cost of Equity Capital-A Case Study," Financial Markets, Institutions &
Instruments, vol. 3, no. 3, New York University Salomon Center, 1994.

2. Stock, Bonds, Bills and Inflation, 1998 Yearbook, Ibbotson Associates, Chicago,
pp. 161-162; id., 2001 Yearbook, pp. )

3. Sharpe, William F., Gordon 1. Alexander and Jeffrey V. Bailey, Investments,
Prentice Hall, Englewood Cliffs, New Jersey, (5th ed., 1995), pp. 590-591.

4. Damodaran, Aswath, Damodaran on Valuation: Security Analysis for
Investment and Corporate Finance, John Wiley & Sons, New York, 1994, pp.
99-101.

5. Copeland, Tom, Tim Koller, and Jack Murrin, Valuation: Measuring and
Managing the Value of Companies, John Wiley & Sons, New York, 1994, pg.
295.

Additional books and articles supporting the same propositions, but not

cited in Mr. Hirshleifer's testimony, include:



6. Stock, Bonds. Bills and Inflation, 2001 Yearbook, Ibbotson Associates, Chicago,
pp.49-50.

7. Shannon P. Pratt, Cost of Capital: Estimation and Applications, John Wiley &
Sons, New York, 1998, pp.116-117.

8. Bradford Cornell, "Alternate Approaches Available for DCF Method," Natural
Gas, November 1994, pp. 13-17.


