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SGMG” O ADSL. Is an opportunity for the large LECS in

our universe; AiT, BEL, BLS, QTE, SBC, and
Industry Report USW. :
Quy W. Waadlief (e12) 778-8411 0O We expect ADSL to be an integral plece of the
Michaal D. Carruthers (212) 776-2043 iarge LECs' data services strategics.
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ADSL MHas The Potential To Soilve The Bandwidth
Bottleneck And Add To Large LEC Net Income Growth

Highlights business segments could represent upride to
our analysis.

O We estimate that asymmetric digieal
subscriber line (ADSL) will increase the Investment Oonclusion
aggregate large local exchange carrier (LEC)
net income growth rate by 50 basis pointsin ~ We believe thal thero {4 significant pent-up
2000, 90 basis points in 2001, and 120 basis  demand in the residential and small to mid-sized

Research

points in 3002 sfter initinlly redueing the business markets for high-bandwidth services.
aggregate net income growth rato by 70 The bortleneck preventing the sati¢faction of this
basis points in 1999. On a dollar basis, we  dcmand has been the Jack of bandwidth available
expect ADSY), to be dilutive to aggregate to thess market segments. ADSL isa
large LEC nct income by about $120 million techanlogy that solves the hottienack by
in 1999 and $40 million in 2000 before incronsing bandwidth dramatically, by as much
becoming accretive by about §170 million in s 100 times the bandwidth available today
200} and $S00 million in 2002. through dial-up madems, ADSL not only
delivers high bandwidth but elso does so in a

O ADSL is s cost-cffective solution to satiefy  cost-effective manner by vtilizing the existing
the tremendous pent-up demand for telco copper plant.
bandwidth in the residential and small 1o
mid-sized husiness markets, We beljeve that the large LECs will begin

deplaying ADSL aggressively in the seeand half
O We expuct widespread deployinent to begin  of 1999 once neanterm chullenges, including the

in tha second half of 1999, finalization of srandards and the dcvolopment of
plug and play capability, have been met. We
OO0 We estimate that the Targe 1.ECs, the five believe that competition from cahle modems—

regional Bell opsrating companies (RBOCs),  espucially in light af ATLT s pending
and GTE (GYE—350, rated Hold) will have  acquisttion of TCI—will spur on the large LECs
$.7 million residential ADSL subseribers by ta depioy ADSI. as quickiy as possible.

the end 0f 2002,
We belicve that ADSL deployment will increase
Q Our analysis focuses on the residential the aggregate large LEC nct income growth rate
scgment of the market. Suceessful by S0 hasis points in 2000, 90 hasis points in

deployment of ADSL in the small 10 medium 2001, and 120 baxis points in 3002 sfer
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reducing the aggregate net income growth rts by 70 hasis
points in 1999, We don’t expust ADS!. to have 2 matesial
effect on 1998 net income growth.

We Expect ADSL To Help Sustain Large
LEC Famings Momentum

The lsrge LECs are facing accelerating compotition on all
fronts. In rhe wireless business the days of a stable duopaly
consisting of the incumbent LEC and one competitor are
gone. Most markets now have two ceflular competitors and
one or more personal communications services (PCS)
competitors (the tap SO markets have at least one PCS
provider). Large LEC core wireline operations are also
inercasingly under arack. Competitive local exchange
carriers (CLECs) seeking 10 take advantage of the
epportunity opened up by thc Telecommunications Act of
1996 have collectively invested billions of dollarx in
facilities sddressing the business murket end, with AT&T's
(T—56 9/16, rated Strong Buy) recently annaunced merger
with TCI, it appears that many consumers will saon have o
facilitics-bnyed altemative to the incumbent LEC.

In the face of this present and imminent competition, the
large LECs have continued to record double-digit esmings
growth. This performance has heen driven by two primary
factors: strong growth in the telecomemunications industry,
particalarly in data services: and improving oparating
efficiencios ut the core teleo. Merger syncrgiss have also
hoosted the eamings of select companiss. Going forward,
however, these factors will not be enough. The industry is
on the vergs of a hew era of intensificd competition, and the
lorge LECs will need to take advantage of growth
opportunities-in new lines of business in order to sustain
doudle-digit carnings growth. RIIOC catry into the long-
distanve business is the largest near-term opportunity, ol
coursc, and we believe that this process will begin in 1999,
We believe tha the other major oppovtunity for the large
LECs will be data services, which we expect to he the
growth engine of the telecommunications industry for years
to come. We expect ADSI. 10 be 8 griticn! picce of the
RBOCs' data services Strategy.
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Qrowth In Data Services Is Driving
Pemand For Bandwidth

Demand for high-bandwidth dsta services is prowing
rapidly acrass the telecommunications industey as the world
hecomes more and more “aetworked.” Businesses and
consumers gre connecting to public networks—most
notably the Internet.~and private networks such as
corporate intranets and extranets in order to gain aceess tn
applications thut snable slectronic commerce,
telecommuring, relemedicine, remoto lesming, on-line
gaming, videnconferencing, video-cn-demand, and Internel
“surfing,” These networked applieations have the potential
to increase the efficicncy of businesses radically and l0

enhance consumers' personal and profeesional lives.
L 4

The growth in the Internet has been explosive and is
prajected 10 continue. 1DC estimates that the overall U.S.
Internet services market will grow to §18.3 biilion in 2000
from $3.3 hillion In (996, WarldCom (WCOM==32 3/16,
rated Strong Buy/SB1), whase internet offorts ars focused
on the business segment, has reported Intemet revenue
growth in execss of 70% in the last soveral quarters vorsus
the yesr-ago period and has indicated that juternct
bandwidth demand is doubling every three to four manths.
GTE’s Internetworking unit (formerly BBN) also focuses
on the buginess segnient and is reporting comparable
voluma increaves. Wa estimate that by 2001, 3.5 million, or
44%, of U.S. smal! business will be connected to the
Ticrnet versns 1.5 miition, or 23%, in 1996, We cxpest the
number of wark-at-homo professionals connected to the
Internet to grow dramatically as well. Woe estimate that by
2001, 20 miilion, nr 45%, of work-st-home professionals,
including those that work at home pan-time, will he
connected tn the Inteenct versus .1 million, or 7%, in
1996. In the cansumer dial-up segment, rapid growih is
exomplified by America Online’s (AOL=—{10 1/16, rated
Hold by Prudentlal Securities Seniar Computer Services
Analyst Pavl Merenbloom) achisvement of 12.6 million
U.S, customers as of the end of June 1998, which
represented interhal grawth of around 28%.
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Exhibit 1. ADSL's Maximum Downetroam Bandwidth Dwaris That Of Today’s DialUp

Modems
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The Local Loop Bottieneck Is
Proventing Bven Qrester Qrowth

While the sforementioned growth statistics are impressive,
we believe they would be significantly higher if it weren't
for one main factor: the bandwidth bottleneck in the local
loop. The services mentioned ahove sre “Broadband.” That
is, they require bandwidth well in eacess of that provided
by today's dial-up modems, whose maximum is S6 kllobits
per sccond (kbps)- For axample, good quality
videocon(erencing requires symmetrical bandwidth of at
least 384 kbps. Vidoo-on-demsnd requires about ) megabit
per second (Mbps) downstream. Optimal Internet surfing
requires up 1o 700 kbps of downstream bandwidth, since

that is aboul as fast as the tnternet will run due to general
congestion.

The inter- wnd intru~city segments of the markeiplace are
aggressively sccominodating-—and indeed accclcrating—
the Juternel/datu serviees revolution. Established
interexchange carriers (1XCs) carriers, such as Sprint
(FON—71 11/16, rated Strong Buy), arc ineresaing
bandwidth capacities of their fiber optic networks
cxponentially through dense wave division multiplexing
(DWDM). And new carriers such as Qwest (QWST—

G 7 B4F0CX

A S e = e
34 7716, not rated) and Level 3 (LVLT=39, not raied) sre

building nationwide. state-of-tha-ar, high-capacity packet-
swilched networks. Within most major U.S. metropolitan
areas there are now maltiplo fiber ringe—we estimate
Atlanta has mors than ten—and carriers are likewise
beginning to look to DWDM as a means of expanding
bandwidth,

In the customer access portion of the network, the locsl
joop, the situation is unfortunately quite difTerent. While
fibor and ils scaleable bandwidth now spans the nation’s
inter- and intva-city networks, the local loop atill consists
primarily of copper, & materiul that to date has besn jll-
suited to broadband applicetions because of its inherent lack
of bandwidth. The residential market is still nearly 100%
copper, slthough LECs are deploying flber-to-the-curb*®
srchitccture in new bullds (und vne innovative CLEC, RON
[RCNC—17 13/16, rated Strong Buy] is driving (iber sll
the way into multiple dwelling 1mits). 1n the business
inarket, the lgrgest customers are typically in buildings
connecied with flber (or broadband wireless technologies at
frequenscies es high as 3¥ Gigahertz). Many more
buginesses are connected through T-1s (1,544 Mbps of
bandwidth), but the average cost of a T-] i3 $§450 per month

Y537 -v10% RYLE:TT @681 L 12D
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“Yabio & The Large LEGs Have All Announced Aggressive ADSL Deployment Pians
Pirmt 1908 19989
Gemmoreial Lines Addresssd Cantrel Lines Addressed
Dealmyment . Omiligey Markety Qs (Mien) Matheis
Ameritech Jun-98 Stated goal: avallshio to; 70% n! all cusromers within 2 and @ hall years.
Reli Atlgnitic Sep-98 2.0 by Yenr-Fna na 1] 70 na
BellSoinh Aug-98 1.7 by Year-Bng 7 80 :_;_ a0
aTa Jun-08 6o 35 350 na na
] 1] Ju-98 5.1 by Sept na, 87 | na na
vaw Oct-87 5.5 hy July n.e. 223 ) na g.a
“n.8." ingiaates that an estimale it NO? currently avalable. .

Saurce: Company releases and Prudantial Securiles astimatas.
L TR o
Table 3. RBOOC Inliinl Basic ADSL OWNerings Vary Considerably

Spoed interaet Total

DewnAlp Transpon Ascens Sovice natall. Modom
)] Clisg Price Rrige Foe Soul
Amertach 1.800/840 $36.00 823.95 $60.06 $160.00 $125.00
Bel Atlantle® 640760 $30.05 $20.00 350.08 $66.00 $09.00
BelSouth™ 1,800/640 $40.00 $10.96 $59.86 $99.95 £199.98
GTE 256/256 $30.00 $21.00 $51.00 $60.00 $199.00
Sec J84/128 $59.00 $30.00 $680.00 $125.00 $1808.00
usw 256/250 $40.00 $17.95 $50.86 $169.00 $108.00

* $39 modem price ls for Bell Aftaniic.net subscribers., .

** Brioe is reducad by §10 If the customer aubacribes (o BelSouitys Complete Choica Verrical 9Mvices package.
*+* Customer has the aption of lessing the madom lor $12 per month instead of purchasing the modern.

Source; Company reports snd Prudential Securities estimates,
CRR -
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fthin & wide range), a prohibitive sum for many smalite O Bsll Atlantie (BEL—<3, rated Strong Buy) pians to

d-slzed businesses. In summary, woday practically si) beyin offering ADSL service to the Waxhington, D.C.;

nsumers and many small to mid-sized businesscs do nol Piaburgh; sad Phifadelphis meirapolitan aress in

vy affordable higlibandwidth connectivity. and this is September of this year and to address the New York

tventing the delivery of high-bandwidth services. and Boston marke(s next year. The company estimates
that it will deploy ADSL in COS scrving 2 million lines

DSL To The Resouel by the and of thi» yoar and ? million lines by the ond of
1999.

)SL is one of a family of digital subscriber line

hnologies (XDSL) that enable the transmission of higher [ SBC’s (SBC-—40 5/16, rated Strong Buy) Pacific Bell

wWwidths over copper telephone lines. We will subsidiary plsns (v deploy ADSL in 87 COs serving 4.4

1cen(rate on ADSI, since it is the technology being million houscholds and 650.000 business customers in

ranced by the large LECs as a solutlon to the local Joop 200 communities by the end of this summer, and

dwidth bottlencck. ADSL is capable of delivering both commercial deployment in some areas Is alrcady under

ce and date uver a pair of copper wires, with maximum way. We expect that SBC's Southwestern Bell

mnsiream data specds of up to 6.1 Mbps, or over 100 subsidiary will make ADSL deployment

s faster than tuday's maximum dial-up modem speed of announcements in the near future, *

kbps (Eshibit 1). ADSL's maximum upstream speed is

) kbps, which means that symmetrical speeds of up to O GTE plans 10 ofTer ADSL out of between 350 and 375

) kbps are possible. ADSL. by making use of the

sting telco copper plant, is an economical selution for
telcos and a farge portion of the sssociated caplual
enditures are varisble (i.e., “success baved”). An ADSL
nection to the [nlernet is “always on" and eliminates the
anvenience of dialing into an Internet service provider,
0, the reliability of the volce service is nul compromiscd
:8 volce service will not fall In the evont of ADSL

ure. A more technical discussion of ADSL is inciuded

r in this report.

ofthe large LECs have announced aggressive ADSL
oul plans (Tables 2 and 3).

U S West (USW—52, rated Hald) hac been the early
lcader. USW began commerclal deployment of ADSL
in Phoanix (v October of last year sud now has the
service deployed in 223 central offices (COs) in 40
citles serving 5.5 million access lincs.

ReliSouth (BLS-=6S$ 13/16, rated #lold) hus beon
aperating an ADSL erlal in Birmingham with abuut 200
customers and plans 10 roil out serviee 10 80 COs in 7
markets by the cnd of |998—New Orleans, Atlunta,
Blrmingham, Jacksonville, Raleigh, Charlutie. and Ft.

Lauderdalo—and to a total of 30 markets by the end of
{999,

Lo 86RO CK

COs that serve over 6 million lines {n over 30 markats
by the end of thig year. GTE plans to begin commcrcial
servico In some markets as curly as this month
(August).

0 Ameritech (AIT—47 5/16, rated Strong Buy) ourrently
offers ADSL in select parts of Chicagu and Royst Oak,
Michigen, and plans to deploy the service in COs
sorving 70% of its customers within two and a half
years.

Caompetitive Threats Add Urgenoy

Ceriainly, the explosive demand for high-bandwidih
servicet is motivation snaugh for the large LECs to deploy
ADSL quickiy. Another important motivating factor is the
threny of competition. Other players are taking dead aim st
the high-speed Internet access market, These competitors *
include cable companics, CLECs using both wirelinc and
wircless technologies, and suiellice companies. The most
formidablc competitors are the cablc companles, who
alrcady have an estimated 250,000 highe: Internet
access subscribers in the U.S. In comparison, ws believe
the lazge LECs cucrently have less than 10,000 ADSL
subscribers. Indusiry sources predict rapid growth for the
cable companies (Farrester ostimates thar there will be 13.6

W31 ~ViON KYoE 11 86ci i L%
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Table 4. More Teloo Customers Are
‘Qualified’ Than Cable Customers

1. Total U.S. Homes Servad By Talcos 100 milion
2. % Thal ars ADSL Qualified 86% or 55 rmilion
3. Total U.S Homea Passed By Canie 85 milfion
4. Cabile Customers 68 mition
6§, 9 Of Cable Customars Senvext By High-Spead Intamat Acosss

RAeady Pign! 14% t0 20%

{10 mition 10 14 mililon).
Source: Company repons end Prudential Securhies estimales.
L ]

million North American high-spesd cable madem
subscribers by 2002).

————

AT&T Joins The Pray

AT&T's planned acquisition of TCI (TCOMA—37 3/16,
not rated) intensifies the cable modern threst to the RBOCs
since ATAT intends to accelorats TCI s timetable for
upgrading its network to previde high-spoed Internet
aceess. TCI's priar network upgrade plans called for
completion by the end of 2000, tat AT&T hopes to
complete the upgrade by as much as six months earlicr.

TC! and its affiliates account for about 30% of the homes in
the US., but ATLT doesn't plan to stop there. AT&T
plans 10 find a way to addrcss the remaining 70% of hames
on a fucilities basis, and furthcr deals or alliances with cabie
companies are a possibility. AT&T is targeting 30%
penstration of TCI's costomers with high-spead Intemet
access within § yesrs, which would be aver 3 million
subscribers.

Table 8. We Fot
For The Cable Companies And Teloos
Cadie MIgn-gpeeV Pata Medem)

INPREITUGIUTS COIt PEY NOIME PASSES 1O UDErade NEWwOork
infragtructure coet per subscriber

infrestvucture cost per subscriter allocaied to Ngh-apead data
ASSUMEed high-spesd daia penairaton of subscribers

Data Intraginiclure COst per data subscriber

HRadand eQuUIpMent Com Por Bubacriber

Total High-Speed Daw infrastnucture Cost Par Subscriber

te That Nigh-Speed Data Infrastructure Oosts Are

7-220 P.08/724 Job-123
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We belicve that teloo ADSL connections will keap pace
with high-speed cahle modem connections for seversl
reasons,

0 First, it will take the ceble companies time to upgrade
their piant to enable high-speed Inlernet aocess. In
contrast, the majority of tclco linss are already ADS).-
qualifred. Ay shown in Table 4, wu ustimate that the
ratlo of large LEC customers with ADSL-qualified
loops 10 cable customers with Internet-scooss-reudy
cabie plant is currently between 4 and 6 to |, Arguably,
the teleos could more rapidly deploy ADSL.

Second, we belleve the deployment costs of?ADSI. and
cable modemns will 5o comparable and that neither side
will have a significant cost advantage. Our current
estimates of infragtructure costs for the respective
services are in Table S. We estimate that the cahle
companies must spend $§225 per home passed to
propare their nctwork for three new services. advanced
digital video services, wireline telephiony, and high-
speed data. Once that $225 of fixed investment has
beon made, incrementa) expenditurcs muyt be made o
provide each of the threc services, The cable
sompanies do not attempt to allocare the $225 per home
oasscd invesiment to the respective services, but in our
analysis we assume that one third of the $225, or $75, is
spent ta ensble high-speed dats.

Telas (ADSL) .

§425 infrastruatune onst’ $200

314 DSLAM 800
106
18%
5720
80

) Tolal ADSL infrastructure Cost Par Sube 700

* Assuming a 7.4% peneiration, as discussed in our financial assuimplions section.

Saurce: Prudential Sacuritiey sglimaies
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Bxhiblit 2. We Expect The Large LECs Yo Achieve 8.7 Million Residentiat ADSL Customers

8y 2002
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Source: Campany reports ard Frudential Secuiftios gstimates,

4,680
187 l
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4001E

8742
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»  Using our assumed high-speed cable modem
penstration of cable subscribers of about 18% (by
2002). we arrive at a fixed investment per data
subscriber of $578. Wa add $50 of variable
invesiment for equipment at the cable headend for
total of $629 of infrastructure investment.

s [n comparison, we estimate that the telcos must
spend about $500 per cusiomer for equiprent
({DSLAM) in the central office. In addition, we
sacimate the telcos must spend $200 per customer
for general infrastructure improvements such as
interoffice trunking (increased bandwidth),
facilities preparation, toals and testing equipment,
and A'TM switches. Thus, our estimated 1otal
mfrastructure investment per subscriber for the
welcos is $700.

@ Both sides have more costs in addition to the above
infrastructure costs. In both cases the customer
nsedy a modem. Currently, ADSL modems cost
about 3220 and cabie modems cost $325-5350. In

& d B5V0 ON

both cases the serviee pravider sends oul a
teshnician to provision the gervice, which costs an
estimated $150 (1.5 hours at $100 per hour fully
loaded cus1). Both iclcos and cable companies
anticipate thas the cost of the modems and hardware
i general will drop aver time, snd both envision
provisioning the service without dispatching a
technician. .

O Third. we believe the performance charactaristics of
ADSL and cable modems will be comparabls. Cable
companies boast of very high potential speeds (up (o 10
Mbps), but the bandwidth is shared smong subscribers
and spceds may be much slower depending upon the
number of subscribers using the servics st one time.
‘Teloos plich ADS. a3 boing superior since it offers
dedicated, unsharcd bandwidth.

In ereas in which both the tclcos and cable companies
compete, we cxpect market share to be close to evenly split.
On the teleo side, we expect small LECs end CLECs to

19531 -YIN RYBE-TT 3€e! L 13D
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Table 6. Our Fopsonst Legds To 4.7 Million Residential ADSL Lines By 2002

19000

TONE J000¢ 3009€ €028
Ameritech
Total Rasidenlial Lines (0009) | 15,231 13,620 14,037 14,468 14,892
ADSL Qualiied Resigential Linss 7.939 10,909 11.230 11,867 11,914
-- Percgniage 80% 0% 80% 80% 80%
ADSL Custemers 3 7 229 686 1,908
—~ Penetration 0.0% C.9% 1.6% 4.9% 7.4%
Dol Aviantic
Tota! Acskianiial Lines (0D0S) 26,050 26,331 27.836 28,485 29,319
ADSL Qualified Regidontial Lings 15,630 21.468 22,109 22772 23,488
- Percentage 0% 80% &om 80% 80%
ADSL Customers 1 182 450 1,484 2,182
-« Penelralion 0.9% 0.5% 1.0% 4.1% 7.4%
Beflbeuth
Total Resigentin! Lims (QD0S) 18,475 17.134 17,810 T 18,532 19,223
ADS{, Quaiifed Residential Lines 4.680 13,707 14,258 14825 18,410
-- Percentage 0% RO BO% 80% 80%
ADBL Customers 7 20 290 751 1,434
~- Paneiraton 0.0% 0.5% 1.5% 4.1% 7.6%
{3
Total Resicents! Lines (000s) 13,538 14.008 14,400 15.007 16.632
ADSL Qunifisg Ruwidenda! Lines 8,121 11.207 11.50% 12,008 12,425
== Porconiage 60% 80% 0% 80% 80%
ADSL Customers 6 74 238 806 1.156
- Panatration 0.0% ch% 1.6% 4.1% 7.4%
sac
Totle) Assiaential Lines O0E) 21,722 22 591 23,485 24,435 25,412
ADSL Quaifed Rasidentel Lines $3.013 18,073 18,768 18.548 20.9%0
-- Parcentaga 60% 0% 80% §0% 80%
ADSL Customers *] 119 382 N 1.881
= PONQUANON 0.0% 0.8% 1.6% 4.1% ?.4%
usw »
Tola! Resigential Lines (D00s) 11,680 11,928 12,2088 12.654 13,024
ADSL Qualfed Residential Lines 4,832 9,542 5828 10,123 10,427
= PArCONtage 40% 80% 80% BO% e0st
ADSL Customars $ 8 1. s70 e70
-- Penetration 0.0% 0.8% 2.0% 4.8% 7.4%
Total
Towi Rasidental Lines 000s) 102,584 106,12 100,772 113,551 117.482
ARSL Qualfiad Residentia! Lines S§E.048 84.897 uY.0e 00841 03.870
- POTCOMAYY 859 80% 80% 80o% 20%
ADSL Customers an 583 1.8%7 4.880 8,742
-- Fenewration 2.0% c.6% 1.7 41% 7.4%
Net Adaa 846 1,249 2!029 4.081

Source: Prudential Secunitigs eslimates
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wide 30% of ADSL lines by 2002, which means that our
o 1ielco ADSL (oresast in 2002 is 12.4 million linss,
wisting of 8.7 million provided by the large LEECz and
"provided by smali LECs and CLECs (Exhibit 2, Table

Our [urocast fucuses on the residential segment of the
shet since we belivve that the praponderance off ADSL
os will be deployed there. Howavor, wo belisve that
JSL will alsn Le a valusbie service for small businesses
3 some miu-sl2ed businesses. Success in the business
wket would provide upside to our forocasts.

rile the laoming battle between the telcos and cable
mpanies has grabbed headlines, we beliove that the
ssence of scrappy “dasa CLECs™ pruviding xDSL
vices vhould not be ignored. These CLECS |ease
bundled loops from the RBOCs and install their own
ISL equipnient. Their early foous has been on the small
mid-sized business market where they provide fractionsl
[ bandwidths or full T-1 bandwidth at & discount to the
10C. Northpoint Communications (privately hald) offers
all to mid-sized businesses symmetrical DSI. services at
seds up o 1.04 Mbpa. Tho compeny bulisves thut it will
able w0 uddress 40%-50% of the 7-10 million businesses
its nationwide target market through 500-700
llocations by the end of 1999, 1t is likely thut Northpoim
11 also target high-end consumers as its rcach cxpands.
thpoint began rolling out scrvices in some cities in Apri)
1998 and has more than SO0 custoniers.

acent FOO Proposails Would Serve To
peed Deployment of ADSL Services

irlier this year the RBOC: filed Seotion 706 (of the
Nlocoin Act) petitions with the FCC, seeking, amang other
ings, relief for xDSL services from the Section 251 resale
4 onhundling requirements and the freedom to offer

ISL services without tariff regulation, price cap

gutation, and section 272 separate subsidiary

quirements. The RBOCs argued (hat rosale and
ibundling requiremsnts discouraye them from investng in
ISL services, to the detriment of the American publie,
August 6, 1998, the FCC respondad 1o the RBOC

iction 706 petitions and also issued a notico of proposed
lemaking (NPRM], which funther addressed the issue of
na sorvices deployment As was widely cxpected, the

=C did not immedistely grant the RBOCx the reliof they

B B 13 (T

wure sceking with their Section 706 requests. However, In
its NPRM the FCC did provide the RBOCs with some
options aimed at sccelcrating RBOC deployment of xDSL,
services.

Moss notably, the FCC proposed that s RBOC could opt to
form a sepurale sdvanced datu ufTiliate thet would not be
subject to the same regulatory restrictions as the parent.
The advanced data affiliaze wouid be free fram the
mandalory unbundling und wholossle discounts that the
Telecom Act imposes on the RBOCs, The RBOC would be
required to treat jts afTiliate the same ag it would any other
eompeling carvier offering advanced data services. .

Important to note, the FCC's NIMRM secks to esuablish
expanded collocation and unbundled Jocal loop access for
CLECs, regardiess of whether the RBOC chooses to
provide advanced daip services through a separats sffilinie
or not. For this reason, we balieve that the FCC's evantuul
order, which may be complete as early ss January or
February of 1999 gfier an October 13, 1998, deadline for
commenia, will ssrva to accolerale xDSL. deployment. We
believe CLECs will be able o deploy the services faster as
a result of better collocation and unbyndled local loop
access and that the RROCs will respond by deploying their
own services as quickly ss possibie. Even if the RBOCs
chooae nut to operats through o scpacate affiliatc snd aro
tharefore required to resell x\DSL services, we bolleve that
the preponderance of CLEC xDSL. services will be
facilities-based since: 1) s facllitios-basad approach
reduces dependency upon the RBOC and allows the CLEC
to control service quality; and 2) the resalc discounts may
not be sufficient to provide attractive financial returns, as
has been the case with basie local services resaic discounts.

We Don’t Baliave Satellite Companies
Will Play A Major Roll In Tho Near Term

We don't anticipsic that satellite companies will be a
meaningful factor in the high-speed Intomet access market
in tho near term. Satellite service offerings are currenily
limiled by saveral factors.

0 Firat, downatream hendwidth is ralatively slow at 192
kbps.
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O Second, upstream bhandwidth is vin a telaphone line m
28.8 kbps.

O Third, the up-front instaflation charge is much higher
than those of the RBOCs or cable companies.

Q Faurth, the installation of the dish is nat always routine

since there must be an unimpeded line of sight with the
satellite. This is particularly a problem in urhan sreas.

In the longer torm the satellitc companies may becowe &
larger factor in the high-speed Iniernet access murket. For
example, Teledesic, a joint venture including Craig
McCaw, Boeing, and Motorola, plans tn have 288 low-
earth-orhit satellites launched hy 2002. Once deployed.
Telodesic's high specd Internst access offerings could
potontially be very comperitive with ADSL and cable
modems. [n the near term, the satellite companies may be a

factor in vory rural arcas in which no alernative high-speed
offering exists.

Computer industry Qlants Provide
Added Impetus

With pent-up demand waiting lo be served and competitors
beginning to make inroads, the telcos have plenty of
motivation to make ADSL work an their own. But they are
olso getting help from computer industiry giants such as
Microsaft, Intel, Compaq and Cisco in making widespread,
affordable ADSL a reality. For obvious reasons, these
players have 8 vested interest in bringing broadband
services to the consumer. They stand to benefht from
supplying tha applications and the hardware that consumen
and service providers will demand.

Taokling Standards And '‘Plug And Play’

These comnpanies are joining forees to tackle two major
issues: 1) setting standards for ADSL; and 2) simplifying
ADSL into a plug and play expericnce.

First of all, standmds must be set for ADSL. We estimate
that there ave presently more than 60 DSL manufachurers.
Without standards. competing manufacturers® equipment
will not necessarily be interoparable and service providers
will be hesitant 1o roll out ADSL. on & wide scale sinec they

S B ')

i=g2y P.1¢/éd4  JOR-iLd

22283390.46

¢

5
& Pudential

Seenritios

fr.az

wun't want to risk getting locked into ane supplier. Once
standards are set and equipment is interoperable, the
RBOCs will be able to count an campetition among
equipment suppliers rcgardiess of the stage of dsployment.

The organization wilh the autharlty to set DSL standards is
the [niemnational Telephony Union (ITU). There is no
deadiine for tha ITU to set a standard, but we believe that a
standerd will likely be sct by the first half of 1999. A
swnderds forim called the Universal ADSL Working
Group (UAWG) has baen formed and iniends to submit its
recommendation 10 the ITU in October af this year. The
major telecommunications service providers, equipment
maanufacturers, PC manufaciurers, and softwere
manufaciurers are all part of the UAWG. Assuming that
the ITU takes a few months to evaluate the UAWG's
recommendation and issuc its decision, a final standar
could be established in the first half of 1999,

Tne UAWG is also working on simplifylng ADSL Into o
plug ond play expervience. Inatalling presently deploycd
ADSL technolagies (Exhibit 3) ot the customer's premises
usually requires the following ateps: 1) a “splitter”, which
separates dots traffic from voice traffic on the ADSL line, is
installed by the RBOC; 2) an ADSL madem is plugged
into the phons jack on one side and to the PC on the other
side; 3) an sthernet card is installed in the PC to provide 2
high-speed connection to the ADSL maocdem; 4) the PC is
conflzurcd to cnable the ethernet card to work. In our
opinion, this process is too complicated for themass
market. (Let’s face it, many of us are siill irying to figure
out how 1o program our VCRs,) This precss may olso be
toe expenyive for masa deploymens by 1he RBOCs since It

requires o visit by 8 technician to the customer prémises (a
“iruck roll™).

The UAWG is developing e simplified version of ADSL—
often refermud to as “ADSL.lite"—basod on an open ond
interoperable standard. 1n ordsr (o achiove this greater
simplicity, somc performance will have to be sacrificed.
ADSL lite will mosl )ikoly provide maximum downstream
speeds of 1.5 Mbns under ideal conditians versus the 6.1
Mbps provided by full-atrength ADSL. ADSL.Yite will be
plug and play duc to three Ianovations: 1) it wiii be
“splintorless™ (Rxhibit 4); 2) the ADSL modem will be huilt
into the consumer’s PC; and 3) ADSL-enabling software

. 11
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Nxhibit 3. Current ADSL Cenfiguration With Splitter instaliation

Telephone Company's

Central Office Homoe

internet

N o ADSL

Salitter

Copper .
Wirs . |

*Truck Roll Required To Yastoll Splitter

Source: Campany raports ang Prudentisl Securities astimaies.

L S SRESSS S R . AR —— ——

KExhibit 4. Splitteriess Configurstion

Telephone Company's

. Ceoniral Otfice Hame

i Internet
ADSL

opper
Wire

*No Track Roll Required. Filter Enobles Plug sud Play.
Source: Cg_mp_anr rgpons ana Prutieniial Securities estimates
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will be included as pan of Miccosaft’s aperating sysiom.
To install DSL service in these new PCs, the consumer will
merely call the RBOC. plug their phone wire (through a
filter) into the PC, and click on a DS!. icon. *fhis process
will be similnr 10 installing an analog modem tnday. This
scenario will ba not only customer-friendly but siso much
cheaper for RROCs since no truck roll will be required.

We believe plug and play will be ready 10 asccommodate
incrensing ADSL deployment in the second half of 1999,
Campagq plans to ship its first ADSL-enabled PCs in the
thied quarter of {998. While therc has been talk of
aggressive marketing of piug and play ADSL in the
Christimas 1998 senson, we don'l believe that this is a
realistic target. Befare they roll aut ADSL in & major way,
the RBOCs will have to have gainel a high degree of
confidence in » cost-cffoctive provisioning process (i.e., ne
truck roli). and we believe it will take them until mid-1999
to accomplish that. Por example, even though U S West is
insmalling splimariess ADSL woday in most cases, the
company always scnds out 8 technician. The RBOCs want
10 maka sure that the cusiomer is satisfed the first time
sround.

Hardware Costs Appear To Be Cheap
Enough...

One of the main inputs into a viable ADSL business model
i hardware costs. One of the inain hardware costs {6 the
RBOC is the digital subscriber linc acceas muitiplexer
(DSLAM). the dcvice that resides in the CO. Qur visit to
this year's SuperComm conference confirmed that thore is 2
dizzying array of ADSL suppliers, cach with their own
respective wist on the technology. Despite their
differences, however, they are currently capahie of
supplying the large LECs with afTordable hardware. For
sxample, Alcatel, the ADSL supplier to the purchasing
consartium of Ameritech, BellSonth, and SBC, indleated
that those RBOCs had demanded that the cos( per
subacriber of the hardware mus: be Iess than $300 (this
excludes the cost of the ADSL modem at the cusiomer
premiges). We estimate that USW may be able to reduee
that coet i $350-$400 per subscriber by the end of thic yeor
through the implementation of an innovative modem
sharing erchitecture providcd by Cisco Systems. Right
now, we estimate that a Cisco DSLAM costs $60,000 to

LA
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$70,000 and it has 64 ports. Thus, the cast would be about
$1000 per port. USW is planning on & modem sharing ratic
of about 3.75 to one which would reduce the cost per
customer to $350 1o $400. Tho cost per customer does not
work out to $1000 divided by 3.75 because of the additiona!
cast of modem sharing equipment. Ia our single-customer
financial analysis we use s hardware ot per customer of
$500, which we belicve will migrate down aver time.

«.But The Large LECe Pace Additional
Near-Term Challonges

In addition to making surc that equipment costs, standards,
and plug and play all come into alignment over the dext 6.
12 months, the RBOCs mpst iron out other implementation
issucs. The large 1.ECs must put in place processes to
handle wide-scale demand. They must train their field
people and thelr salesforce in ADSL, which is a relatively
complex product. They must also be nblc to diagnosc and
hondle quickly any service problems. The large LECs must
also be ablc t determme quickly whether a customer's loap
is qualified for ADSL. The loop must be |8 kilofict or less
and must he free of Joad coils and beidged (ups. Load coils
normally aren't a problem since they acen 't typically
deployed claser than 18 kllofeet. 1fa line isn'y “clean™ then
ADSL may not run properly. It is not a irivial matier for
tho large LECs 10 quickly diagnose the candition of thelr
lines because they haven't had to monitor Iheir lines this
closely before. Voice services sre much more tolerant of
impsrfect lines than ADSL services.

We Expect 8.7 Million Large LEC ADSL
Subseribere By 2002

Our expectation is thm ADSL deployment witl begin to
accclerate substantially in the second hail of 1999 once
standards have been set and plug and play is a reality.
RROC deployment announcements to dinc are more
messured than they may seem. For example, USW may
have Installed ADSL equipment in 223 CO3z, but 1be initial
DSLAMs installed have the capacity (o deliver ADSL 108
fraction—about §5,000—of the $-$ milfion Yines served by
the COs. The same can bo said fer the other RROCe. Of
course, since ADSI. capital is success-hased (o 2 greal
extent, capaclly can be increased quickly by adding line
cards in reasonably small increments.
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xhibit §. We Expeot 7.4% ADSL Peneiration Of Large LEC Residential Lines by 2002
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swrog: Cornpany repens and Prudential Securities sstimales,

ur company-specific analysis shows largc LEC ADSL
anstration starting out gradually from escentially 0% in
398, rising to 0.6% by ysar-end 1999, |.7% by year-end
300, 4.1% by yeur-end 2001, and 7.4% by year-end 2002,
le bellava thar a 7.4% penctration (Exhibit 5) by 2002 is
psonable given Wiat the RBOCs today are experiencing
ach higher penetration levels of additional scuess lines
}BC’s penutration is sbove 20%), many of which are used
ir Intemet sccess. While some cannlbalization of second
ncs by ADSL niuy occur, we don't belicve the net income
npact of ADSL will be reduced by such cannihalization
noe iLinay bo the cuse that sesund lines used for Internct
scess are not a8 peofitable as primary lines (see
ssumptions in Appendix 1). USW is the enly RBOC

hich has pubdlicly stated an ADSL subscriber terget, which
-“a couple of hundred thousand within a couple of years."

/s forecast USW 1o garner 250,000 ADSL subscribers by
e ond of 2000.

he following “top-down” analysis based on an sggregaic
1.8, view fits nicely with our company-speeific analysis,

0 balieve, The key ussumptions aro: the persenikge of on-
ne households will rise from about 25% today t0 45% in
002; the percentage of oneline houscholds with high-speed

G ‘4 BGYG Cx

Source;

Table 7 We Expect High-8peed Dala
Connections Yo Qrow Dramaticelly 8y 2002

(Milions of Households)
1. 7| 1002

Total U.S. Housstolds 101 106
Oreline Households 26 47
-- percentuge 28% 5%
Perceniage of On-LUne } jousenoids

With High.-Speed Connections 2% 80%
Number Of High-Speed Conneclions [E 24
Cahle High-Speed Connections Nearly All 12
Teleo High-Spead Connactons Under 0.1 32
% of Telca High-Sosed Cannactians

Supplied By Lasge LECs Nearty Al 70%
Large LEC High-Spoed Connecions ~ Uncier 0.9 Abaut 8.5

regoria and Prudentinl Securitas ssimpies.

connecuions will rise from 2% (0day (o $0% In 2002; one
half of high-speed conneciions in 2002 will bc ADSL
connections; the large LECs will provide 709 of ADSL
conncetions in 2002, with CLECs and smaller LECs
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Table 8. We Estimste That Curvent ADSL Architecture Dellvers A 16% IRR Over 8 Years
Income Statoment Per One Cuttomer W)
Yaor ¢ Yoark Yous® Ysard Yaar.d
Nonthiy Fess 840 504 486 an2 - 388
Snorasytion 110
Total Revenus 650 30e 460 032 06
Order Fullliment 830 *
Cusiomor Azauisition 200
Coet ol Mogem 220
Network QOperating Costs 54 0 47 r'k] 40
Retention, GRA 72 72 12 72 . 72
don 140 140 140 140 140
Tauel Oasre F 1] [13:] LY 252
Prolax incame (206) 2 T 208 177 144
<= Margin -44% % 45% a“% 36%
EBIYDA (146) 382 240 917 204
-- Margin -22% 6% 75% 13% 72%
ircome Taxes 100 {82) /-] %7 {55
[Netincorne a7 150 130 110 ¢
Cash Row Statamery (8)
Netireowey (am 150 130 10 80
Ocprezigtion 160 140 140 140 140
Capex {700)
Cash Flow (ra7) 200 270 250 220
RA 18.0%
Assumptinns *
Mondhly et (3) 45 42 30 a8 33
DSLAM Cost Per Customer 00
invastructure Capex Por Customer 200
Tow! Capax Par Customer 700
Soures. Company raparts and Prudentisl Secwrities esiimatas.
L - -~ A e IR e

15

138




DEC-22-98 15:16 From:
rom T=-220 P.17/24 Job=izs

SEP-@S-13398 i1:@: AUl S
‘ ez BRUISUMN, COHFM 1 0, Wit PLo?
W rruaeinuue
Securities
shie V. We Estimate That Plug and Play Architecture Lifts The IRR To 32%
ome bistoment Far One OCustemer (§

Yasry Yantd Year3 Yaar4 Yourl
anthiy M"esy : 540 £0s Ads 432 a8
8 .

;E%%- 540 %04 atd 432 396

rehw Fullfiment 126 7 .

URlMar Anciasition 150

TRINEY D1 T

viwork Oparsiing Costs LY €« L4 43 i)

atentiun, GBA 12 72 12 72 72

npreciation 140 140 140 140 140

ot Casty Bav 0 260 258 282

yalax ncome m 242 09 | 1 104

- Margin 0% a% 4% 1% A%

£BITON 19 382 249 37 284
M.y 0% 76% 76% 73% 72%

income Taxes o $2) 79} on (38)

Net ircome 1O 60 % 710 0]

Cash Flow Sniament ()

Nel income: Y 160 150 110 80

Oanracistion 140 146 140 140 140

Capax {700)

Cash Row i 661) 270 2 230

IRR 31.8%

Assumplions

Monibly lase [8) 46 A2 » k . D

OSLAM Cast Fer Cugtomer SO0

Inkrsstiueiurs Capex Por Cusiomer 200

Tolal Capex Rer Cusiomer ™0

Source: Company rapurts and Prudeniial Securitles egtimates. :
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providing the remainder. This last assumption calls fora
“lower market share for the incumbents in ADSL than in
basic local services in 2002, We believe that the
incumbents will lose 35% of local services market shacc to
CLECs by 2007 ai a gradua! pace, with market share loss of
15% 10 20% by 2002, We have assinned a lower ILEC
market share in ADSL than in basic local services since
ADSL is a new serviee and doth the 11,FCs angd the CLECs
are starting from zero market sharc.

We Estimate That A Single Customer
Potentially Generates An IRR Of 16%
Assuming Today's Teohnology

The foundation of our financial analysis is tho retum
associnted with a single customer (Table 8), We ussume
that the customer subscribes to ADSL for § years and that
current architecture is used—that is, a splitter and truck roll
are required. Our eonclurion is that a single customer
would generaic an internal rate of return (IRR) of 16% over
the five-year period. Due to up-front costs, the service
provider Yoses money in the first year with an EBITDA
macgin of -22% and then turns positive over the remaining
four years with EBITDA margins in excess of 70% cach
year.

We axsume that ADSL revenues Lo the service provider are
$45 por month in the first year and that there is an initial
ingtallation fee of $110. The $45 per manth assumption is a
blended figure and covers the ADSL service exclusively.
That is, scrvices that are delivered over ADSL, most
notably Internet access, are not included. Qur expectation
is that the minimum ADSL bandwidths will cost about $25
per month with charges ranging up 1o several hundred
dollars for higher handwidths. The minimum charge of $25
per month plus sbout $20 per manth for Internet access
results in a tow! of $45 per month that wa envision being
competitive with cable modem offerings. Recause we
believe thet competitinn from cable modemns will increace
as cable companies upgrade their networks, we assuine that
ADSL revenue per month deetines from $45 in the first
year (o $33 in the fifth year.

One of the up-front costs is order fulfiliment, which we
assumc Lo be $250, We belisve that it costs an RBOC about
$100 1o fulfit! an order for a POTS (“'plsin ald telephonc

e 4 EYhC of

UOHEN & Q.

I=¢¢y P.iv/ca Job=ic¢s
2028339546 P.o8
— .
@ 1:adential

Seenrivey

"_-"-‘:nrvicc") fine. We use \his as a basis and add $150 to

roflect an hour and a half of a technician's time 1o reflect a
uck rolf to urrive at the $250 estimatc. Another up-fmnt
cast is customer acquisition, which we assume o be $200.
This is a relatively high cost starting out <ince ADSI.
service providers will newd 10 spend mon-:y on inltial
marketing that educares the public. Over time as ADSL
becomes popular the cost of acquisilion can be expected to
decline since some customers shogld call the service
providets directly—a very low acquisition cost scenario,
The last major up-front cost is the ADSI. modem at the
customer premises, which we assume 10 be $220. This
assumption reflocts current modem costs and we consider it
to be conservative since modew costs will likely come
down aver lime due to inpovations from suppliers and
economies of scale.

We don't hielieve that & 16% IRR Is suflicient lo motivate
the large LECs to deploy ADSL aggressively. We believe
that they have more attractive iavesiment alternativas,
ranging from investments in their core huginesses to
Imemationa) apportunitics. We belicve thug plug snd play
architacture, howevor, will generate returns more than high
enough ro motivate the large LECs to deploy ADSL
aggressivoly.

Plug And Play Architocture Imprves
The IRR To 32%

Plug and pisy architecturc raises our cstimated I1RR to 32%
(Table 9) since the up-front costs are much lower. Our
revenue eitimates remain the same, The cost of onler
fulfiliment drops hecause provisiening is much simpler and
no truck roll ix roquired. Wo estimate that the eost of ordur
fulfiltment drops to $12S, which is stlll 25% higher thun the
estimated cost of fulfilling a POTS order, from our $250
estimatc with current technology. We hetieve that the cost
of fulilling an ADSL order will remain higher than that of
fulfilling & POTS order due 1o help desk conts us cuxiomers
call fo ask installation questions. We exiimnats that the sost
of customer acquisition denps to $150 from $200 as the
large LECs progress dJown the leaming curve sad as the
public becomes more swars of the prodiict. We sstimate
that the modem coat drops from $220 to «tro since the

madem will be huilt into the computer purchased by the
consumer.
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rable 10. Our Aggregate Large LEC ADSL Mode!
ncome Statemant (§ Thousands) )
1906 2000F L00LE N
lecurting Agvenue 169,817 610,880 1,520,989 2,004,068
nataliaon Revenus 00,088 108,207 211,752 208,202
Toal Revenue 220,006 10 17824406 4,160,180
drdar Fullliment Cosls 136,818 187,428 362,820 448,956 o
Sustomer Acquisitan Coste 109,214 187,438 381,154 610,178
Jodem Cost 96.263 112,455 . -
\ehvark Opareions Cosls 18,082 01,008 152,030 209,487
Tstoniion and GRA 22,642 n7.263 20,800 442,478
Jb%r.g%m 40,882 145,089 340,873 631,181 °
™ 434,530 760,788 1,480,001 2,342,380
Jperaling income (104,848) (63,567) 271,249 707,881
- Mangin -85% .9%, . 18% 25%
ENITDA (153,764) 81,502 012,122 1,429,082
- Margin -67% 1% 5% 45%
ncome Taxes (73.0886) (22,167 103,075 303,198
Nt Income {120.681) (28.430) 168.174 494,088 |
Bevasus haqumalions.
ADSL Custormars, EOP (thousands) 888 1.637 4,860 8,242
Nat Additions 546 1.240 2,623 4,081
ADSL Cusiomers, average 314 1,212 3.240 8,701
Revenuo Per Customar Par Month () 48 42 39 a8 .
insteitaion Charge $110 $85 $75 365
SastAssamations
Orger Fullimant Cost Per Cuaiomar 8260 $150 8125 $110
Sugtomer Acquisitien Cost $200 $150 $13§ $128
Cout of Modem $180 $90 $0 s °
Copex Per Customer 8660 8550 §450 5400
Tolsl Capax ($ housands) 384,047 682,225 1,870,512 1,632,568
Dagpreciation Period (years) 5 § 5 » 5

Source: Company reporus and Prudentisl SoGUrNEN 639M310s.
L e e R T R
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Table 11. We Expest ADSL To Increase The Aggregate Large LEC
Net Income Qrowth: Rare Starting In 2000
SMitions)
19028 ABSE e aani 20035

Amediach 2,603 2,844 3.264 3,607 2.087
Bell Alisntic 4,296 46816 5378 9,945 8,576
BaltSoumn 3.242 3,875 4,060 4,4p8 4087 v
QTE 2.063 3308 2004 4,808 4.846
S8c 2,805 4570 §.24% 5,963 6.748
UBW 1,817 1841 1,794 1,876 1.981
Subton! 76,026 21,041 23606 26,194 29,0688 .

- Grawih 12.6%  11.0% 14.3% . 101%,
ADSL 0 (21 (a0) 1a8 495’
Totat 16,528 20.921 23,500 26,382 20508 -

-- Growth 12.8% 12.2% 12.2% 12.2%
ncremental Impact 0D.7% 0.6% 0.0% 1.2%

Sowrce: Compony reports and Prudential Secwrities estimates.
-

We Sstimate ADS!. Will Add 120 Basis
Paints Te Large LZC Net Income Growth
in 2002

Our analysis of the financral effact of ADSL on 1he Iarge
LECs in aggregate (Tables 10 and 11) is based on our
individual customor analysis snd on our total subsoriber
forecasts. In our aggregate analysis we assume thal up-
front costs migrate down as ADSL migrates to plug and
play. We expect ADSL (.. increese the aggregate large
LEC net income grawth rie by $0 basis points in 2000, 90
basis points in 2001, and 120 hasig points in 2002 after
initially reducing the aggregate net inconie growth rate by
70 bagis points in 1999, On a dollar hasis, we expect ADSL
to be dilutive to aggregaic large LEC net income by about
$120 million in 1999 and $40 million in 2000 befare
becoming aceretive Dy at'wul $170 million in 2001 and $500
million in 2002, U S Wext may begin to experience the
financial rewards of ADSL sconer than its peers since it has
been more aggressive in rolling out the service. but we
don’t believe that U § W:st’s head start is substantial in the
grand gcheme of things. At this point, our belief is that the
RBOCs will all pick up market sharc at ahout the same paco
once plug and play capahility is available. 1n our torceasy,
we expect U S Wast to guin market share a litile faster than
its peers in 1999, 2000, and 200). Dy 2002, we estimate

02 4 BShCY

that alf of the RBOC3 will have reachod equal penstration
rates. 1n actuality somo variance in large LEC ADSL
penetration rates will almast certsinly occur due 10
differences in marketing campaigns. percentage of ADSL.»
qualified loops, rural versus urban terviteriss, and other
factars. But at this early stage of the game we beliava that
all of the large LECs should be capable of achigving 7.4%
peneteation of ropidentis! lines by 2002. Once again,
suscess in the small v mid-sized business market could
pravide upside to our numbers.

Returns Are Likely To Be Righer Iif
Enhanced Services Are Included

While the 12% IRR associated with plug and plny ADSL is
arractive in lts own right, it is Important o keep in mind
that the scope of our analysis is only thu ADSL transport
scrvice. Additional seevices dclivered over ADSL. are not
included. Most notahly, Internel access is not included.
We believe that carriers will potentiaily be ablu to provide a
host of enhanced services, ranging from Internst access to
c-eommerca applications to virus protection software to
applications yet to be invenied. We believe that theae
cnhhanced services arc likely to be significantly more
profiiable than the underlying ADSL servics, analogous to
the situation in the public switched telephone network

L)
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(PSTN) today in which vertical services (c.g., Caller (D,
Voicemail, Call Waiting) are much more profitutile than
basic local telephime service.

Up To 80% Of Telco Access Linea May
Be ADSL-Qualified

There are certain qualifications that a copper pitir must meet
torun ADSL. The line must geaerally be 18,000 feet or
shorwar und be frec of bridged taps. At present the line must
also be a “home run.” That is, the line must run from the
CO directly to the customer. The percentage of lines
mezting these criteria varies by RBOC but is typically in the
40% -G0% range. Wc estimate that BellSouth snd U §
Wast are nearer W the low end of that range while the
remaining large ).ECs are near the high end. Lines that are
aot part of a home run architecture are purt of & remote
archlicoture in which remote teeminala (or digital loop
carriers {DLCs)) are attached Lo COs. (n this architscwre
the Jines originaty in the DLC rather than the CO and the
connection betweun the DLC and the CO can be sither
copper (e.g., & T-1) or flbsr.

ADSL currently does not work well with DLC architecture.
[t is not technically possible to serve a DLC-Ted line from a
digital subscriber line access multiplexer (DSLAM) in the
CO. This means ihat a DSLAM must be placed out in the
DLC. which incroases capital costs. 1t can also be
expensive (0 increase the capacily between the CO and the
DLC to handle truffic from ADSL subscribers. Our visit lo
SuperCamm reveaied that ADSL vendors are working
feverishly to solve the DLC problem, and we believe that an
econpomical equipment solution will be available over the
next 6-12 months (some vendors claim they are already
there). Such a solution may involve s smaller DSLAM with
fewer ports. We estimate that the percentage of ADSL
qualified lines will increase absut 20 perceniaye points per
RBOC to betwecn 60% and 80% onco DLC-fed lines arc
included. in faci, for BellSouth and 1) § West, the

pereeniage may increase myore and snabls them (o reach
abaut 80% of lines with ADSL.
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ADSL Traneforms A Single Twisted Pair
into Three Channels

ADSL technology creates three channcls out of one twisicd
pair of copper: a high-specd downstream chunnel eanging
from 1.5 Mbpa to 6.1 Mbps, 2 mediom speed upstream
vhannel ranging from 16 kbps to 640 kbps, and a POPS
channel. Thus, ADSL servics does not require a second
line. The POTS channel will function in the event of ADSL
failure zinoe it is split off from the digiul modem by a filter.
ADSL. technology is enabled by placing electronics on »
either end of a twisted pair of copper. On the telco end is a
device called 2 DSLAM, which resides in the CO. The line
is plugged into a purt on the DSLAM. On the customer end
of the line is an ADSL madem. Also on the customer end

is o oplitter or filter which separates the voice serviees and
dara services.

Crosstalk Is An important Faclor In
Performance

Copper pairs sre bundled together in a cable binder. When
the electrical xignal being transmitted across ene copper
pait cross couples with the elcctrical signal of ancther
copper pair; this is called crosstalk. Significant interfercnce
from crosstalk can oceur If adjacent copper pairs ares
transmitting information at the same frequencies, The
performance of ADSL is thercfore affected groatly hy the
number of sopper pairs in Lhe same bundle that are
iransmitting 3t the sainc or similar frequencies.

The impact of crosstalk on the PSTN as ADSL is more
widely deployed is the subjcct of much debale in the
industry. The large LECs und equipment suppliers believe
that crusgialk wiil be manageshle as they impleanent ADSL.
We assume that crosstalk will not materially limit the
deploymont of ADSL to our projected penetration of 7.4%
of residentisl lines by 2002, but crosstalk could affect
ADSL performance as penetration rises and the likellhood
of muftiple copper pairs running ADSL within respective
bundles incrsases. Onc variabla that could be impacted
would be maximum loop length.

Thore are two types of crosstalk: near-end crosstalk and
far-end crosstalk. Near-end crosstalk occurs at the CO,
where numerous pairs come together. Far-cnd croastalk

337 -YidK Kveb:il o6
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nccurs toward the customer end of the conaection. Neor-
ond cross talk is much more prevalent than far-end crosatalk
since more copper wires aré combined into bundlcs as they
get closer to the CO. Each coppar wire Introduces a
croastalk component and the proximity of so maity wires
raises the Hkelihood of aggregated crosstalk. Conversely,
far-end oroes Wik ia less likely since the densily of copper
wires decreases as (hey get close to the customur yinco they
typically branch off as they get farther uway from the CO.
The distinction between near-end and fur-cnd crosstalk is
preciscly the reason that ADSL is an asymmeiric
technology. The downstream ADSL speed (into the
customer) can be much graater than the upstream speed
(into the CQ) without causing crossialk.

DSL Breaks The POTS Frequency
Boundaries

PSTN guidelines limit transmissions to between zeéro Herz
and 3,400 Herte and the fastest information eute within
those guidelines is 53 kbps. DSL wechnology achieves
much higher information rates hy hreaking through the
3,400 Hert2 houndary. A bandpasa filier called n splitter
makes sure that all signals befow 4,000 Henz pass through
unchanged, and the ADSI. modem then adds frequencies
higher than 4,000 Hertz that are used for dutn iransmission.

ADSL's speed timitations are dictated primarily by
crossialk and by atrenuation, Artenustion 4s the tendency of
a signal 1o dissipste as it travels over a foop. Amenuation is
cuused by the langth of the copper laop and the thickness of
the copper 10op. A thinner coppsr lnap has more resistence
and eauses more atrenuntinn. Teleo copper loops are

<d
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ypically 1724 or 1/26 of an inch In diameter, referred to as
24 AWG (Amoriean Wire Gauge) or 26 AWG. In North
America 26 AW@ is more common than 24 AWG, and
mott t¢)cos usc the thinner 26 AWG near COs 10 minimize
space requircments and 24 AWG over long loops.

DMT Hoe Boen Chesen Ae The Line
Code Standard For ADQL

The 1TU has chosen discrere multi-tone (DMT) as line code
for ADSL.. DMT uses many narrowsband, 4 kiloHérz
(kHz) carriers (iones™ or “bins™) that transmit in paraliel.
There are & total of 256 carriers and each carries a piece of
the information. Tn full-rate ADSL, the range between 20
ktiz and 130 kHz is uxed for the upstream data and the 140
kHz to 1,000 kHz is used for the downstream data.

ADSL.lite Eliminates The Need For A
’plm.rl

ADSL lite oliminates the newd for a splitver at the customer
premises by reducing the interference in the 0-a K11z range
to & poinl where an acceptublc signal-to-noisc ratia for
voice calls is maintained (a splifter is still required at the
CO). ADSL.lite sccomplishes this by reducing upstream
signal power, whieh is the primary cause of interference in
the voice frequency range. Thus, the signal power in the 20
kH2z 10 120 kHz hand is reduced. In practice, the signal
power in the downstream band, 140 kHz to 1,000 KHz. mun
Also ba reduced end anty 96 of the 236 carvicrs are used.
This limits the maximum ADSL.litc downstresm spaed Lo
about .5 Mpbs.

n
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ippendix 1: Financial Analysis

issumptions

Jur financial analysis is based on the following
asumptions:

Single Customar Analysis

J Revenues:

Aonthly revenue in year | is $4S for ADSH, service, This is
» compasile revenue estimate since monthly cherges will
'ary with bandwidth. We expect that the lawest bandwidth
vill cost about $25 per month and assume that sbout two-
hirds of customers subscribe to the lowest bandwidth. We
xpect such a price point to be quite successful since it is
:omparable to the cost of buying a sccond phonc line yet
ffers much higher bandwidth. Once ADSL is installed, the
tBOC's cost structure on & cusiomer-by-cuscomer basls
loes not vary muterially regardicss of the bandwidth
wavided (of course, the appropriate (runkimg capacity must
» in place). Wc assume that monthly revenus drops by $3
ch yeur to $33 in year S due to increased competition
rom cable modems.

There is an installation fes of $110.

The customer is not charged for the modem. The cost of
he modem can be considered to be part of wic monthly
:harge. In actuality customers may have a choice hetween
ying or leasing the modem.

2 Costx:

1. Order fulfiliment costs are $250 per customer. These
sosts include arder processing. billing set-up and any
shysical work that has to be done. We expect the cost of
ordor Fulfillment 10 migrate down over lime as the lergo
LECs move down the learning eurve of ADSL deployment,
The floor on order fulfillment costs is probably $110-$125,
which can be thought of as the $100 thai it costs an RBOC
1o fulfill a POTS line request plua $10-$25 in added cost for
halp desk support.

2. We assume g customer acquisition coat of $200. This
cost should also migrate down as the RBOCs aducate their

n
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customer service repreientatives, sslespeople, and the
pudlic about ADSL, which is a relatively complex product,
For example, once ADSL becomes popular customers may
vall up the RBOC and request the service, in which case the
cost of customer ucquisition is very small,

>

3. Tte cost of the modem s $220. “This Is & curreut
estimate and we belicve that it will migrm downward as
volumes increaso.

4. Network nperating costs are estimaied to be 10% of
revenues. We don't beliove that significant incrementa)
cxpenditures tor & large LEC 10 operate ADSL once it's up
and running will be requived. Retention and G&A are
cstimated o be $6 per month. _

3. Depreciation of capex is expecied 10 be $140 per year,
which is §700 depreciated over § yearas. The largest piece
of the $700 in capex is comprised of $500 of equipment
cost (primarily for the DSLAM) and is a curvent oatimare
with some built-in conservatism and we believe it hag the
potential 10 migrale downward due Lo volume incrcases and
icchnologicat advances. ‘The remaining $200 of capex is
investment for general infrastructure impravement 10 ensbie
ADSL to run throughont the netwurk. We used the fast that
U § West spent an estimaied $45 million in such conts w
ehable the deployment of ADSL in 223 COs. The
oxpenditures were for Interof(lce fMacilities (increased
bandwidth), facilities preparation (e.g., increased power
supplies at COs, roinforcement of CO floors, alr .
conditloning in COs), tools and iesting equipment
(diagnostics, repair), and ATM switches (prior to Its ADSL
deployment, USW had sbout 40 ATM switches and added
ebout 40 more). Beyond ils initia! ADSL deployment,
USW estimates that the gencrsal infrastrucwre costs per
incremental custainer may be around $100,

Aggregate Analysis f"l'abll 10):
B Revenus:

Revenue per cussainer starts at $45 per month in 1999 and
migrates down to $36 per month by 2002. We belivve that
ADSL prices will come down a5 cable modems are mpre
widely deployed.

w031 -¥I0N  RYSH:il 6681 T Lo




DEC-22-98 15:18  From:

- e L% I IO

O Costs:

|. Order fulfilimant costs drop from $250 in 1999 to 5150
in 2000 to $125 in 200! and remain at $§10 in 2002. This
reflestn that fci that plug sad play architecture will not
require a truck roll.

2. Customer acquisition ¢usts drop from $200 in 1999 w0
$150 in 2000 to $135 jn 2001 to $125 in 2002,

3. Modem coets drop from $180 in 1999 to $90 in 2000 to
3oro in 2001 and 2002, This reficcts the phasing-in of plug
and play architecture, in which the modem wil! be inside
the PC purchased by the sonsumer.

4. Capex per customer drops from $650 in 1999 10 $550 in
2000 10 $450 in 2001 to $400 In 2002,

5. Impaet on additional lines: we believe that ADSI, will
result in 8 slowdown In additions! line sales and slso the
canceliation of existing additlonal lines becauss many
sdditional lines arc used for Internet access. While this
phenomenon may partially offset the incremental revenue
from ADSL, we don't baliave that it will materially offset
the botwarn line impact of ADSL. '

We dan't boliave that sa additiona! line used solely for
Invemet access is nearly as profitahlc for the large LECs a5
a primary line. In fact, in sgome cascs such a Jine may be
unprofitable. On the ane hand, a sacond line is often

¥ 4 6SR0 0N

1=22U F.¢4/28  JOPmiLd
", Lk

(@ Prudential
Socurities

alrcady deploysd and therefore when & consumer subgeribes
10 it there is no incrememal oapital to be spent and no
additiona! depreciation, On the other hand, an additional
line used far Intomet aceers ig unlikely to subscriba to high-
margin vartical services and it is unlikely to be used for
long distance calls which generate access charge rdvenues.

Oenclusion: We Expeat ADSL To Help

Maintain Strong Large LEC Earnings
Qrowth .

We beliove that ADSL services represent s significant
opportunity for the lsrge LECs and that ADSL services wiif
be an impartant part of thair strategy (0 take advantege of
the huge growth in the data services market. We believe
that the large 1.ECs will aohiove 7% penetration of
residential lines by 2002. The small to mid-sized business
markets represent upside o our analysis. We estimare that
ADSL services will increase the aggregate large LEC net
income growth rate by 50 baxis points In 2000, 90 basis
points in 2001, and 120 basis points in 2002 sfrer inttially
decreasing it by 70 basis points in 1999. We believe that
successfu] deployment of ADSL will be a eritical plece of
large LEC o(Torts to manisin strong sarnings growth ne
Increased competitive pressures come to besr on all fronts
of their business.
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