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1. AT

il

1.1 #%&#8d

ARGRBETETERANTAEAREHRESHET T o
E5mA T EEARBEERARBEIRTFoM RN, FE 0 §4
BATEEAEREAMECHAWMIELAET URAEFHMRHFZ
FERFABRTIF I LB MAANNRAIFRERBLSR

Ao EHBAMTHINEEALT RFAANE A BB RE -

1.2 fTRHAHA

AEKRE T E T3 89.07.18 15 AEF % 80A3001337 S &
ANTHAEABTFABETR -8 (AFELTOR) A £H&4
EE® - ARBEERTE  ERHREE T RAFEAEKRTF O

B, 0 ATEBRRT

B Fe] iTRmE

89.09.18 |E#2 (4i>84)

89.09.19~ |2 fu it 4u #) 7 382 The Internet Telecom Expo 2000
89.09.21  |Conference

89.09.22  |&t 4= F 7 Lucent Technologies #F F Next Generation
Network

89.00.23~ |f7#2 (LEA>ERE) REELTE
89.09.24

89.09.25~ | % poie T B 7 24T 2 Technology Forecasting for
89.09.29  |Telecom Industry Workshop A 18th Annual International
Communications Forecasting Conference (ICFC)

89.09.30~ ®m# ("EE>E4L)
29.10.01




1.3 #REFEH

ARETHRKAETRES  BRF-FLZATRENTL 45
oho sk wE s m E 42 (Internet & Telecom) | ( % =% )~ Lucent
Technologies = F —(R#fR@% | (F=F) - " EEKIMATHE
B, (BwE) RTEEXARBREE AT I, ($5F) %
ERTHRAAERNEEL -

[AS]



2. M E4E (Internet & Telecom )

Z-7m “Internet & Telecom 2000”7 & ARRiT#E 2 E — 3k ph— 2t
7 E 24 F 3 E 4 F 2 (Telecommunications) £2 37 48 [ 48 3% (Internet)
& (Convergence) B €45 & R AF 5 4 2 48 M B 12 R 3 47€ 2000 &
9 R 198221 BEFZR > 5 EE 4 (Session)Fl 547 » w/E
Mir 2 ERB 5 5 B () EEE R BT {E 8% 5% 4 (Internet Telecom
Technology) ~ (2) & 7 &4 £47 (Customer Care Technology) ~ (3)A % &
E 71 8% & 4 & A (Enterprise Productivity and Wireless) & (4)47 8 R 5% 2t
{8l A2 & 71 & F (Mobile and Personal Productivity)

AERSOHEZIRE 24 B2 HHTNEETE -

2.1 HEEERadfiEsgsr (Internet Telecom

Technology )

2.1.1 PSTN/IP {3554

PSTN/IP Network Architecture

”'</V\" :

- N
\"/"\“:/—“\ /m—\

E R4 B InterVoiceBRITE
2-1 PSTN/IP =z 4@k 224

-
2



2.1.2 IP @ st 5h 45 (IP Network Component Functions)
(1). ¥ 8 FE (Media gateway )

WA EETRME TDM @4 @ (Packets) Mz L2834
(Conversion of voice) = ghoh » TR T34t N FF 3548 (Public
Switched Telephone Network, PSTN) #2# — X IP 483% F .38 2

& ( Signaling interface) - |
(2). #HAx#k (Softswitch)

SRXRMEE T o4
B Eatsa et (Packet-based) #ofw g T a7 &% o

B RN FEFEE (PSIN) fe £ 4@ (Intelligence
Network, IN) = {8 49 2% ¢1 £¢ 47,499 (Packet network ) 2 &
B =F =3t s#4 (Conversion of call signaling ) #5445 -

B 2 ARy g #AE (Call processing features ) » o
#&# (Call waiting) , &3 &7 (CallerID) , 35 €2k (Call

forwarding ) % -
N EFREEBENREOEATS -

(3). ERA&EFAMRE (Application server)

J& R 2RE ) AR 3B T 4248 3 o 3L B AR A (Messaging) ~ €3k
(Calling card)® & $y{&# & (Automated operator) %38 31t es T
Bk #%(Enhanced telephony services) » shoh @ B A e AT s

IP # 5 & 48 Bl B 7% (IP-based services) «

213 R A EEEBEHZ RS (PSTN-based Enhanced Services)

(1). R#-ZEETZHIBFH (Switch-based Enhanced Services )



(2).

ERH AR EREERGTHMEET BFEE REETA
ETREERESAFALT ZA @R ISUP AR T S 4-48
AR AF ©

JER A 2 # AR (Non Switch-based Enhanced Services)

A IP AHESFEREBEHBIET > HFot A LT EF(Credit
card calling) ~ B4 K & 5% + (Pre-paid Calling) B 5§ &4z 4 B
(Automated operator) % AR #5 1% 42 AR5 & 25(Service nodes):iE /5 3
AT MBREGETAHA IVR 24 AREBATHM 2B HE®% - 3
S BRBHEFEESSH AT TEERY I HBEER LA LE

8 & BT R E LAe(Inter-work) A B E IR B B3 8 3 o

2.1.4 IP #AEERH 2 %% (IP Impact on Telephony Services)

%45 InterVoice 8 2 &k » 4 [P BTz BEMNE LA

%F.E 3% ¥ 1% (Public Switch Telephony Network ) &8 2 & 4355 53

E0 A T A MRS

W [P 42532 41 M 6y s RE & & AF £ W & (Session content) o

W (£ 47 &9 3% Z5(Endpoint) % & 04T L #5568 o

B E5ARERYGTLIETEA P #55 E o B pbBps o] 3038 &
TER—HAOBE > EFTRAANEN LEmILE S a4

M SAERAY Internet FBIFFHAE BT S B 4L ER
A5 Hsbd R EAT s IPEBEEZREGEFEE-

W [P EBRIMmE LBl BEAEENAE S E AN
(Endpoint)z%# L. -

B 2 REHEBAIP@ABLEAA IPRAYGT AT S EETE
4448 (Route directly ) #4x{7 @y /8 IP 4888 2 s 25 2 A >



I BT GEsa kiR ey £ R FGIEAEEEE AR
B RIEZRF o

B P EREAERHETERTLYAREEE % (Lost packet
algorithms )

2.1.5 i@ A PSTN/IP % 4 493 2 % R # (Enhanced Services for
PSTN/IP Converging Network )

B AT TAA R PSTN # [P B AMB 2 MRBE D 44 8BS
(Messaging services ) ~ # B #2144 2 Ak % ( Billing/payment  services ) ~
i % AR#% (Ease of use features) ~ wfwy 3 AR (Call completion
services ) R #MRHEH 5 4% R (Web/Intemet voice services) &
BRI -

TR RLERAEZAHER !
(1). M ERH

&2 %E 5 M E (Voice messaging) ~ %4 4 4 ( Unified
messaging ) ~ £ £ 7% (Store and forward fax) ~ £ Z# & (Fax
messaging) A #EHHEAH 4 (Voice/fax mail) &

|
(2). B B4R |
WwEA X EHEFREA KX EEF (Prepaid/debdit calling )
(3). 85 R

#FE#5 (Voice dialing) & # % ®m# ( One-touch call
retum ) JRFAEZE o

(). Fo % KM



Yo 4 PR 435 3 7 aE 4 (Internet call waiting ) ~ & 48 3422
( Viral assistant) -~ 5 % % (Follow me/one-number) & i %

( Notification ) % BR#% -

(5). HEMFRWEBY & 3T R
6,4 F # R (Information service) -~ & % & BR 7%
(E-messaging service) -~ 498 L MR (Web-talk) REE T T

5 FE A 2235 (E-commerce enablers ) ZBEF o

2.1.6 # X s F 488 (New Public Network )
(1). A A @ (Digital Subscriber Loop, DSL) #5%

REEZBFCCHITTH » £199 %5 £ANF—EHEER
SRR EE R DSL 24 473354 (Cable Modem ) £85 5% 8
BIIRA 0 £ 9 DSL 45 7 15% > 1 Cable Modem E45 7 83% o
AmiE A DSL $9 & P & & £ 4579 88 5 % Cable Modem &5 % # &%,
&% - M1k Allied Business Intelligence 2> 3] 2 4&%+ > ] T 2005
FoARMBEE oM EEHAERES £ ¥ ADSL £ F
"% HEEERBERE S B 37%  HEk B Cable Modem & & -
#1457 29% o

(2). X8 VoDSL (Current generation VoDSL )

AR 69 VoDSL £4 5% a‘d}-Ex ATM Z A 4Eas e 48 77 0 B 854
fe X #EE % TDM L ik ey EHREAE AmEnias
VoDSL Mg - A CT UL n (Address) 2] F—K &) LIaER
49 (Broadband access network ) - {287 &k F H-E] T —A X



#4825 ( Switching network ) » i B 40 /8 58 1% 4 — 8% & TDM
BB ETHRIFGEZ -

T B HRAH VoDSL w7 EE

Current Generation Voice over DSL

B 2-2 3% VoDSL %= E

(3). # — X&) VoDSL (Next Generation VoDSL )

#—44& VoDSL ,E\-{%%\i@%ﬁx ATM Ria@E%mash - i
B oA A A A4 PSTN & FhEn PR s aR
(Packet-based) 14 TDM % Lz (TDM-based ) &9/ 254 %4
A o HPHM— K4 VoDSL @y > RIe T4 B £ ke @as o 4%
R MK 358 XRA A # 4 H (Open enhanced service
creation capabilities) - TR EHFEL B X TR T4

( Monolithic circuit switch) 482 %! £& «

T B A#—4Ke) VoDSL 2248975 8 ¢



Next-Generation Voice over DSL

B 2-3 #—4K VoDSL £ 8
(4). # X283 (New Public Network)

B R EREE

Blueprint for the New Public Network

\

Open Service
Creation &
Applicatid\;ls

/

Compbets tools for busmess
change by opening voice to
ICP and ASP market moded
Criving comverjenca of the
PSTN and the (mamet

]

/ \
/

/ \

/ Unbundled \

itching Elemerits
\

\

Elaninxte competitive carrier
disadvantxges, need for
bacihaul to and expense of
Claxs § swrich

High vame, but not sufficien
dnve new DUsress modeis

\
Common Pagket \\
Infrastructure for

Voice & Data Y

Mova from TDM to shared
Saciet core D take advantage

o date petwork sconomiet J‘

.

5l

A
h."ﬂ

B 2-4 #HAoFEBR



B3 Ess L X (New Public Network Switching
Model ) '

New Public Network Switching Model

Sarvices/ Subu‘-nbcr]l Network [N.n-Gcn Provides both

; 3 . traditional and
Features Servicas Sarvices Services enhanced
H : : services
................. e m et — e — e m————

p i “Soswitch” Provides caft
caitc edia Gataway | Signsling f::;g'“ and
7 Signali Ttows
S57 Signaling Contraifer Gateway SS7 g v

B 25 WX LOFEBRIHEESR
(5). FT—RREMBAE %I VoDSL Z E B

HAE) VoDSL 454 % B 4% Class 5 & B JRFS 89 Fe %] -
T —4 VoDSL 3# M AR A| 2 & X X% (Service creation
softswitch ) # 4 @ B RS AT RS - B8] - Soﬁswitch LA
T1E £4& (Carriers) ~ %A% BB (Third party developers)
RABEERHEM AL B Mg Mm-S ( Personalized
communications feature sets) o

sesh o T REB 2 BB M2 48 FE (Cohesive media
gateway ) R #k &, % & (Softswitch) Ak H £ G/ EB 2 2
FPERAE-—2BATETRXIES E2 A A RE (Multiple
applications) - ###4 (Migration) 2 #RA2 5 EBIE - &

10



i

B o0 & T L4 B R A 49 AR5 £ 12 22 35 ( Open service creation

environment ) °

2.2 E 5 M4 (Customer Care Technology )

221 #EPBRE T (CallCenter) & KX & F o (Contact
Center )

YT~

PRATCHEBOEAZE TR TIAA

THEBEEA RS T OHEE -
TRETEAGTLUEANR S REHEEF RS 8Ly
EPBRFEANE -

FEHAEREROEFBRE T OREES  EE P K
8B F e BT E s 8 RRFH (Web self-service) ©
THAEEIREREROIHARAMEE | 360°49 & P RRFF
RE o

THEAEBRENE S IR ETAERANEFRE T U -
BEFEETCARP WML FE (Customer Relationship
Management, CRM ) % %4 5% — SR RAF A B H R -

222 AEHEAEE TR EHEE (Mapaging the Impact of
Change in the Contact Center )

(1). &7 A ¥ e ¥ B4 (Business Goals for any Contact Center )

1o F

MBI NI FREE TPEELFANIELR TR ERFES-
M NE YIEEE EAGHEHEFAETS
Rz EWMELELILRREPHETHE -

W AR BEESRETE  CAHRAEF AT 0
WA B A AR A ?E‘ﬁzfﬁ FESVIEE -

{'-I.



(2). HHh—ERHHLEMNT  FHERENTAWE TR
EEFE  URAELFRBZEENE LT
N 27 2001 #RAL  OEHEPLWGBRAE  FEETHEE 25%

#1389 /] (Inquire) R & 4935 8 2 b @R 4R 26 48 B 89 B 45 =X,
(Internet-based connections ) -

B 27 2002 &R AL DEREAPEESEAE (Live Web
contact) /& F £ (Email) B EERAE » M Aok — L A4k
EBTIRADE 25%89 /e 048 -

M 27200 FEAL AHERAARELERAGHE  BF

0% 5P RE T O REPFESEFRREFHED

B E % % (Email response management systems ) #4217 &9
THMBAE -

B ZFMAEFTEREFLEEH % ®E (Customer Relationship

Management & Customer Interaction Management )

B ZPAMMGE

w}‘

T EREFPEEHETEZERE

Customer Relationship Management &
e Customer /nteraction Management
[ Decision Support
| [Reattime consol] _Rixtoncal reporting

-
_‘ N.twork_‘ mnmmm]

Inbound Outt
= 1Y, call mgmt

o4

2-6 EP M ’”E&EF' EyTEZEHEE

4). T FREF MIE ¥~ (How to Implement Contact Center )



FAEPHRT X T k4T
B EE-EELOEFMET TS

— BPRVGEEEHHIT

— T RS AL R B AR A

— ¥EHBFETRIEETE Y (Heterogeneous) #9358 T H &
B AR RBEZHE

— ?;%k%-}f’ BRASZ AR £k 4 (Workflow ) #2 R afiksg T4

AR

— B TEABRHFAERREERRETHBEEE A RGHEN

— - RREERGAEF LB RS E R ARG A
] %

— HMUHEPRHEIHELSERAEE TE —{t (One-stop
serving )

A ZZEFHETCRAIBTE
— RPEHEARIIHE L% (Customer care decision support
system) " LAE& &5 a7 B P e R E L RATAT B Tk A2
HEEIRRNEANNMELERSE EETIRE—FH 4
H B B EREE M L B 455 MR IR B 6 TG F
5 -
B axKeyge:as ( Open data connectivity )

— FAETHELRSKZETHEH 4 4 (Data warchousing)
BEBAR A4 R EE- EHEPFHATELRLES
3 & (Implement) -

B Rt EmElER
— FBEmIEFE A
— RFBRABME N AERERE

mh
S
“ﬁ:
i

SELE A EGER (Enterprise Productivity and
Wireless )



23.1 BHREAEREIP ¥ £ (Communications Convergence and [P
Solutions )

(D). BR8] 4T 9 2 iE 49 % (Mobile Internet) 2 53 %

4R A2 (Blending Time & Space )

— BRERBMBESAORINE LGSR FMNA L8
4948 B & A #18R % ( Time and location based applications
and services )

18 At #1424 (Personalization & Integration )

— ERERARNEOEA Y ERRAEEE T BT A4
Bl 48 B 9 FE A

— T{EE &8 (Seamless) #5918 AALE B RS

(2). BAGITEHHEFEEBERBKARIR

REPLERM TR (Tailor) $MEALREEER RS
— 3 (Localized) &5 5 B RS

— fB AL (Personalized) #9/& 4 A RMBUEELEHE
FAREMBF&HE R

— THEEEBH RAm (Chat group) # & B RA
8 E A BRF (Messaging)

— EFEHE -~ AWM AR E TR

— R EEA RS

— EFAEERERRE

L+ H#HBEA (Electronic commerce )

— FMRTEHEBERRE OB E IR E RAFER
BEEEF F#

— AHFREFLZIABMAF R IPB ISR AR &L EET
#EF A A KX ( PrepaidDebit ) % £ B R
( Credit/Postpaid ) &4 7 R, & 4748585 F+ 2 ( Electronic
payment )

%4 % B (Entertainment )

14



T

e

— BRATE
— RAELEE

— S FAE A S8 AALBRFS
— iR T RRER L

3

t

ki

(3). Z % 4 (Communication Convergence )

ERAREHBARSE R EMOEAERZHE EBBWMEHF
ALEE MBRELETHERALCHK LETF X SHATESEREAN
D o ARFELEHFBMZ G/ FEERER (Wireline access
network ) ~ % 42 48 % ( Wireless access network ) £2 2432 4934 ( Data access
network) EARTFHEESET - RELAES > AHLEBEART

—REB T B ASNETUTEER -

i 5
’ .
]CamwmammCawagmx *mmﬂ:()
Taday’s Busness Environment Next Generation Communications
. Networks
% k I T ;
- K__ M ‘_//
S |reernet/Pakeat Nawork
reing |~ Data (ATMAR
Acomss / \ Acoess Inisliigert S0 MoTt
vardine -
[ irntemet Unified Meszme
SaMart ||| oM Centrd Seausity
Mﬁ;ﬁ | Mewmyng | Certral Billing
Secnty ——
Bilisng 8itling Billing Network Adminitration
MNet QAEM (1| Net. GASM || Nat. CALM « Content-driven environments
« Replication of services + Seamiess, integrated service
« Network-specific content - Access distinctions miniméized
— wintless and wireiine
o t———wyoice and datd

B 2-7 @A A R4

2.3.2 1P 3 HA M (Video over IP)

(1) Bz EE



AR HLA ﬂi@ﬁ%%ﬁﬁTl%T

Communications Evolution

4
Circuit-Switchd Networks /
\dvancad Services

| ISDN b
Videoconfarsning /ﬁhmd Video Comm |
PaTS g
Vo ¢ N N ——————
Vo Cver IP

/Jn‘hw Yidea Comm
;?mqmt
|46 Confarencing Packet-Based Networks

1988 ! 2000 002
ISON Hybrid Netwark [SDN + [P »

¥ POLYCOM

2-8 BAMEW2IFE
(2). RN EB 2 EH

B 3] PEfBlRE A (Corporate training )

— BpRFME SRR E KM (Live or on-demand) #9 & A » 3T &
AP &5 E RARE 89 B & IR

g %Eﬁ?ﬂ%@Tmﬁﬁ%M%’W%é%ﬁ B
AAKRHAEL T

— RRFHBRANEELENGETRS

— E-EHAINKRTFEEN  EHLHE S OvREe
B 5] e (Corporate communications )

— BpEFit 8y 5% (Live interaction)

— HRBEAAM T TLHERS EHEALL 2K E
I

— AEEREAHE (Broadestreach) & 8pi5H{28 M50
B %7 4 (Business Meetings )

16



— FFEHHEG LTI

— 2 g B ey E A4 (Global team collaboration )
— foik T4EE 4 (Accelerate coordination )

— HAENREH

— TRAENIAEPS HEEFHHCRRLGHRE

7 % 54 (Business TV)

— TRHEAFHEARAERELHE

— TREXAMMYGTEEE

— HEEIGAENININIE S BA R THERANIAK

Bk

H F:£:E (Telecommuting )

— BPEREH R A

— NE R E EEMANAREE (Virtual presence at
office)

% F % 3% (Customer Support )

— FFESAES LY AR ARSE

— £ Z/ie&y|sk (Differentiated website ) #28p 83514 59 15 35 AR
7%

— FRRMARER NN LAELF B EVE R LS

Q). AAeHFEZHEEAAY ( Vidéoconferencing Trend )

722000 & 0 2B A 56%542 A Bak & F (unit growth) i
BEXRECHREFZRNEFREAANTELA

%88 H.323 &8 > TEEHE| T 2003 F 0 & [P BB SIAR S
% 4 (IP-only systems ) #5 €42 4% LA ISDN 247 & o8 3% 51
%ﬁm@%a%°

USB R AN THRITEERMIANEN  LEHHS
AL R B RSB HERE -

IL \\\

(4). #BANEEH K

17



B LA EHBREY o A4S s (Live, 2-way ) & H.323
FHR o

M R JE¥% (Broadeast video) RS @ 0 A —# % (Oneto
many ) A IP multicast % & =, -

B g (Video-on-demand, VOD) B F & 0 B2 E
¢ (Archive/retrieval ) & IP unicast £ =& ¢

(5). IP #3443 B (IP Video Topology Example )

IP Video Topology Example

-
DSL Voice “\_P___ Endpoint
Router . acg e
2
Phones . = g
DVC Clients

g POLYCOM

2-9 IP AR 4 2836 3 B 5

24 FTEHBRBHMALEHNEA (Mobile and Personal
Productivity )

241 B HHEBA (Wireless M-Commerce )
(). ERTEHHHFEERL

18



(2). &8FE

EAHTRELSKVALER LAV ZZRE  MTH
¥ A E R (Location-services) 85 » 8]
AR E SRR AR
iﬁkﬁ%ﬁﬁ%k%%&ﬁﬁ%ﬁ%%’iﬂ?%i%k
BERTAKRFETFIHHG TR 0E

WIHREZRTHAORE  THTEEZEEL 2001 £ 10 A w37
e A A &4 & 4 (Global Positioning System, GPS) &3
BARB/ EEEE -

4% 4% Bank of America Securities Research 4 1999 % g4 &1 72 35
doo 2] 2003 FIRE A WESITHHBEES S H ASE
G B

WA
Wk EF M 2 £ 2 ( Enhanced observed time

difference )

— TEHEBMEERBRTERTHFeyma 4 E (Location

receivers )
— F i’/“ ZEAFEE BB T8 F 4233 (Cellular signal )

SRR TR B MRS E 2 mt E R TE S
’fftz_’fﬁ_g_ °

&3] 2 R 4r % % (Global Positioning Satellite, GPS )

— 2B EEANLGAE B U BELIRGEAR 4 EBE
FifZh:AmeEBR it  HEAMALNE AFEEMREEAS
180 2R FE U —ZF R EEG 12 /N FEiTHhek —F -

— A E EAT B Hith kA 32 447 (Geometry ) B S FE 4
%E’“@;ﬁf&#;@ HABW B E
& 5 335 49 (Wireless Internet )

£ R R .4 (Wireless Application protocol, WAP )
-ffE F fﬁﬁ‘m’ﬂ%ﬁ"*f’“/ﬁ EYaei ﬂiéﬁf’ﬁﬁ‘i’ﬁ‘iﬁ%’ “
# A &% 5 & — # 2 HTML ( Hypertext Markup



Language ) K48 B2 & & A # 2 # 47 WML ( Wireless
Markup Language ) -

— i-Mode : i-Mode % B8 AT &HHEME — K EF 4 NIT
DoCoMo A B R &% » ZF A 4 ey HTML 2L B
ey eHIML M T2 EAERABRALRF
g

B3RS (SMS Messaging )

— H L TEEZE % A 160 8 x # F ( Alphanumeric
characters )

— 8% (Store and forward service) - AT 4 REE
BHARE P (SMS) B#EEZXMHAR ©

— THETHAEESTER

— TR EE a4 E S (Voice) ~ 33 (Data) B2 & (Fax)

%5
Q). RARAZHERK
B S ERBERAAENE RGOSR IASE LARAERD
B

B HERZUTHARLTY

B RENRERHEFOEEREZNAR

B EFeER (Consumerlprivacy) F b B FE AR
|

242 e M AMHER
@& 4% 3 (Wireless locating) 2 E A RASE#RERFEZ  wHh @
#r% (Directions recognition) -~ # & £ A & & A (Locating family and
friends) ~ &##8) (Emergency help > xv £ B2 E-911) -~ A&
(Fleet tracking ) ~ X £, £2 %7 ] & 3R (Information services such as
weather and news ) & B # % F# &R (Killer applications ) H & #
4 (Real world shopping ) % & Fl BRFS °



(D). % FERBR%E

N ZraEgBATRELY TS

W4 FBpagREE F 2 (Information on demand )
TEBEHE (B 58) NEHEHRELR z
S5 FREE R s 2] FRERLHHEME
AP TE Y L B A (Revenue model)

BB E T4 (Wireless payment )
Q). BE iz Tigke

REB Bk & FHEM 2 5 OVUM ZAEh 0 2] T 2005 &
T2 BRI TR AL T TEHA+CEEFEEA 2 28%

é&/f?/_ﬁﬁﬂ’ 54 fzﬁgﬁﬁﬂfiﬁ'ﬂ ?L %ﬁﬁ%ﬂ&ﬁ?&ﬂ" EEFE R 4
M E -+ R EEFEL4R o IFEEARABEAFE 274 -

 OVUM: By'2005 Location Services i@
"Will Create $9.75 Billion Market

Mobile Location Services Market
Worldwide, in $M

$1,250

Car Service

57’_550 B Fleet Service

M Cellular
Service

Source: Ovum MLS Report, pagas 64-85

B 2-10 & tmARRATSEE
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BRIFEA — Fho L 2 T35 2 8] ARC Research Z #F %2 3 4 45
o BREMBERREZE P BARRBEEN ZRE 0 43 2 2004
FRERA O%NITHIIEE P G A AR A RS STz

WEEFXEEEAL - ZURARRAEBE Y S B8 TR ARG

ZHIGRBUEBREERR (—EEFHEE L) B AT KM

B (AFXEEEAL A4BK) 28 (LTEMGEEEL) 8K
)

(wiFifad 70

C AR E S P S EE AT o

(3). &SR EALIE R R R 2 4

HAATHENEAREELMEARY AL BRNE
—#E R R P

HRALERROMFITHERE L RBENERRAE
RAEET BN E R (Grade service) » £ ATHE H (445
FENE) TE@ED ZES 5% LR E

G e Mz BN (Accuracy ) - otk AERE L7 ¥ AR
Hey T EH e

TEFRZEAREN FAEEANARTH (Mass market )
BEA A M AR FHtbey T £ KX

SCEARMAREE  AHBAREEAT RABREL
BB ENGEE R R G ABT

i

(4). B8 TR RM2EE

Zq A (Location based) &) 4#E A FRF

— THE %% (Mobile yellow pages) x4 ~ %
s &

— BRI

— H 83| RS

— B AAB T &) JE A BR S

%

ASSN

2
o



— Frgant

TN EE R ERTE £ £ 2905
FAFRK (ko FL2fiar)
ALK

— AR eRE
HEANERRBESHHE

— MENTMRRELEZHEHR

B IRFE

— BAE 538 (Personal emergency and assistance )

— % BN IR (Emergency roadside service

(3). B EMERABRAEZHZH

AV E AR %% (Chumrate)

BhnE—FF 25

AR E % e he @R E (Value-added services)
#E ey £ EM (Differentiation) - 3o 355
THETHR ARG EELTE RS ERFER NG

RACBEREEEFEANHRAER

[R)
(O8]

)

7
BEA



3. Lucent Technologies = T — 4%, 44 % 49 %

#Ab 42 7% & Lucent Technologies %25 & AR iTH 2 & 3k > A EF

T
]

MRHEA-~R BRI EZE2HNETEZ A 4y £ A

>

Lucent Technologies 2 F — R EZHEBRMG 5B Rk B AR B
N2 BZRITHBERERBRBEARE -

3.1 Lucent Technologies Z 3 =%
ERBANBRINTRAERERGRRERE » B# 3 (Lucent

Technologies) & B & 1 £ & A & AN TF — K @ B 48 % (Next

Generation Internet Network; NGI)# 4+ & » # & 48(Broadband) & /7%

4 1% 49 25 (Mobile Internet) R #8 2 A 8l A R Eix & H 14 -

# Lucent Technologies 2 & & » Fi3E T —RER L B3~ &
& BRI W fb— @54 B 40 T2 B0 ERERIRG D
% (Quality of Service; QoS) > &% 47 347 & LB T L3R B 03R4 -
BREFEBAZ LEREEHH —KREBFE4HE - M Lucent
Technologies 2% £ W EBEBHNE LRI T Z HRE LS -
Bl B4 EERBRAARBYREF E(E 3
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Building Next-Generation Internet-Broadband, Mobile,
Reliable & Moves of the Sneed of .ight

Next-Generation Internet Network-
Intelligent Internet

wMore Bandwidth

=More Reliable =Optical

sMore Access

s Wired vs. Wireless

sFeature Rich Content

=Powerful Storage Capability

sNetwork Based Applications

i | T ¥

mData

= Wireless Solution
®Professional Services
nSoftware

mCreation #Knowledge of Network
®Partnership ¥Bell Labs Innovation Engine
B Acquisition wNetwork Care Leading PS Expertise

Source: Lucent Technologies

Bl 3-1 Lucent Technologies #J %

T - REFERGH A L BA Lucent Technologies & g
HHESEIF L A R B T8 E (Bell Laboratory) ¥ X # @ EHATETARRL
TEEES  BRMAETHRRERSFH  FHEAMUANTTFTEHEH

ik AE

(Electronic Commerce; EC)ﬁ & 3% * Lucent Technologies EEZTR

THEBEAM LML XA S ﬁ%—i%%%#ﬁ%%{v

%

o BT HEHCEEPHERLEMSL RO FE B

>

(Enterprise Communication)ﬁ"_i’ﬂa? F# 0 AT F A Lucent Technologies
FEBTEHY Avaya CHREBTHI R L-—HI L EHR%
QAT % (Voice Network) ° %éfi%&ﬁ(ConV'erged Real World)
VAR HAE ¥ (Data Network) ' B A ZRWEARES - FETH
7 £6EE ~ B P W42 % 2 (Customer Relationship Management;
CRM) * 8 A £ EATE TAEE (Mobile Worker) ™ RAESEFTH

MR )k o ATRIL—EE » Avaya FFEE T o R EFRR
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EORANAEM RBOBAY R BT BB BAMGEE
HEHE - S EMBREBREHILTE ERULIRAEHRE ¥

4 2% 3 L

R E .

%
;EE%;%:FEE aa ~ % éi] /f/\
JE ] 8RS 5T Siebel R

7%]_ m Avaya &@Q“‘%‘j %%ﬁjﬁ
Re&E1E B B AR A

3.2 Lucent Technologies % 3G B A 7 &

RARE B E 5% 2 (International Telecommunications Union; ITU)

8 3t TR

E
M

—;5“';-

i R AR AR
THEH GFESES
K&

/|L° i) IR

FEN3GATEE

w
)

A

12000 FRIRHTHEEE A HFHEE
FEH—F 0 BT o005 “EHRERBELTERAE

EER -
~ BiE S

5 89 %

BATHY

° f5 4k —

m%%iﬁﬁ%%%mﬂamw
FRERE RAEAELNSZEERS
FEFBRFTEAAMERNGERALE 4N EBNEREEE
TG BRARTRETHAE E
Tmmm@%%H%Wﬁﬂ%a;Gﬁ%ﬁﬁ%ﬁ%ﬁ@
CHAAMBERRGEERSTE

Lifestyle Applications
®Personal Finance
BEntertainment
MInformation & Travel
RShopping
®Friends & Family
®Route Planning

Mobile Office Applications
®Voice Browser
RUnified Messaging
BEmail-ccMail, MS Exchange
WAddress Lists
EFile & Database Access
Binternet Access
®Route Planning
®Video Conferencing

Vertical Business Applications
B Transport & Logistics

®Field Service

WF]eet Tracking

MPublic Safety

EMedia

BEPOS

®Security

Source: Lucent Technologies

Bl 3.2 Lucent Technologies % 3G A 7 %

HeBRAT R(B 3.2)°

TTHHS

# 5

AHET o Lucent
B T AR




4. BAE BRI

% #o Technology Futures, Inc. (TFI)z “ Technology Market
Forecasting for Telecom: Quantitative Methods & Forecasts™ #F % 2242
BARTRTEGEEANATR L AR A2 - TR A5 22
ERMEE P % & B 098 P (Consulting) 22 # % (Research) J5. 7% 1L ¥ 22 3%
4748 B (Technology-related)&y A 5 - BN A2 2 2 L2235 4 4
(1) Rl(Forecasting) ~ (2)#4 % #2 (Technology management) (3)34 %%
o 8 & & 4 18 (Financial analysis & asset valuation) ~ (4) & 1%
(Telecommunications) » (5)?%@} % (Market research) % (6) & =% 45 21
(Strategic planning) %13 § -

REFHEAE TF 2 HT2HAES BAT 2R TEEH 4

ez e
41 ZH/ THRAMREEAS
411 E#HEAz a8
# T A (Technology Forecasting) £ &% FFH HE 2 44 °
(). BERFEHYTHRE

() TAREETF RO T HIEA FREA &

%

4.1.2 R



TFI 2 &) 2 % 47 R =&t »#7 ( Technology Strategic Analysis) i 2

BT UTEER

Future Related

PATTERN
ANALYSTS

* Analogy
Analysis.

GOAL
ANALYSTS

= impact Analysis

| » Content --

COUNTER
PUNCHERS
+ Scanning,

_ Monitoring,
Tmcking

EXTRAPOLATORS INTUITORS

* Technology
Trand Analysis

= Fisher-Pry .
Analysis

-« Delphi Burveys

Nominal Group
JLonferancing |

Advantage .
Managemen ¥

4-1 TFI 7 &) Z B 45 R 4F

413 TFI ~ sl %A ZHWBE T %
FEITTRBMEE £ TFL 2 8 48 B 2 347 £ % % (Techniques and
Methodologies) X 240 A FEHE > LW FHERBALSBERE—FBA L4452

A -

28



(1). $M&E%# (Extrapolator )
“Extrapolator” ERBEARZEEMFMLEBBEZ EE

EERAETFT IO T A

® Technical Trend Analysis
Fisher-Pry Analysis
Gompertz Analysis
Growth Limit Analysis
Learning Curves

(2). BLiB#2 A 447 % (Pattern Analyst)
Analog Analysis

Precursor Trends Analysis
Morphological Analysis
Feedback Models

(3). B #Z4#77# (Goal Analyst)
® [mpact Analysis
& Content Analysis
® Stakeholder Analysis
® Patent Analysis

(4). Counter Puncher
® Scanning, Monitoring, Tracking
® Alternate Scenarios
® (ross Impact Analysis

(5). E&#&% (Intuitor)

® Delphi Surveys

® Nominal Group Conferencing

® Structured/Unstructured Interviews
[

Technology Advantage Management

4.1.4 H A3t EF A H % (Other Quantitative Forecasting
Approaches)



M TR L EETER T Ex b SRR A BRI E N E (A

# 4-1)

& 41 AW TRt 2R F A

7 % (Approach)

#5145 (Paradigm )

Ecomonics Price Determinate
Econometrics Multiple Regression
Demand Forecasting Multiple Regression
Simulation Monte Carlo

System Dynamics Feedback

Decision Analysis Probability/Value
Business Forecasting Trending

Neural Network Learning

Statistics Confidence Intervals
Market Research Opinion

4.2 MEHZ I ERFKEA

421 FEFIERHFERZHAE

(1)

(2).

(3).

B HAZEAREEE T4 TH =5

#F #F % & ( Substitution ) = E AN E WA
(Technology-driven) » {484 545 (£ 2 5H) MR LAE
BT B R AT LS - |

¥R # (Diffusion) B & © 53 EM (RMEL) 28EF R
EHAHNI EHEN (AFER) 20 oBERAKRAES -
s s (Mortality) B & @ 45 3ATE A K478 T R RELEFH
HMaAaERTHEEERETHENEME £ URKRZ
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2R SHz g -

4.2.2 Fisher-Pry z % 4% 4 A

Fisher-Pry 2 —# X # £ # 2 ( General Shape of Substitution

Pattern) 2 S ¢h4% (S-Shaped Curve) #i#k  ENXRBH A 0 FE

PR :
Fisher-Pry Substitution Pattern
S-Shaped Curve (General Shape of Substitution Model)
100 T
0% £
ga% £
2 ol f)= —
EZVDA_E A 1+ e X3
T Ea% 3 ‘
?g 0% ft '
§30%:
- i
T : Installed Base of the
Wk 1 New Technology
10% £
%
0 5 10 15 20 3 0
Time
y(t) = Fraction of market taken over by new technology at time “t~
“a" and “b™ are constants to be determined from substitution data TECHNOLOGY
SN IWMEL
P et e e

B 4-2 Fisher-Pry 2 # s 2l

4.2.3 Fisher-Pry # KB H 2 B A T4

L.

Tk 8L 4 ;% K 2358« £ 4% T4 (Basic Oxygen & Electric
Steel ) ~ AT#EH E ~ B5fFiE 212 K L #4# (Stored Program Control
Switching ) ~ # A E A AL A E 2855 (Local Area Networks) 2
5] » LAE 5] 37 80 Fisher-Pry X 5 2 A A -

-
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Fisher-Pry Substitution Examples

100% <
? E ] Gc;‘/"
90% _E. Fn;n( Disk /
rakes ,.‘
80% E -
70% % é
z £ SPC /
Z  60% * Switching 7 Cffice
g E f’ { PCs
_g 50% = ¢ 7
< b -
@ 2 g 7
§ 40% T Basic Oxygen& - s
T 309 1; : Electnc Stea! ;' {
= -]
20% -+ - %
10% E ;i-/”-\ 4% Local Area
Y Networks
0% £ i e O ﬁJn:ﬁ’j /;{
1920 1930 1940 1950 1960 1870 1980 1890 2000
N Year TECHNOLOGY
rmse RLUTUDIEG 1ML,

Comrgrr @ vk, Topmsnsmgy M. =

4-3  Fisher-Pry # £t 3 7 > & B T4
4.2.4 R44% (Gompertz Model) # £,

TE BRI A AL E RSN T R EAITE
HRANEEENRE RABEEHE L ARBANLREST

RETIFR B E S SR A - BREMBERBHHEE
AT ILITERA R BB E 2 SMRA LR & % %55 FisherPry
HEXEERAKE |

H@Jﬂ

UTaR B T REBAEBEX 2 AR B EEE LA
Fisher-Pry #1 Gompertz 4 &, 2 & £ & 52 th 5 -



The Gompertz Model

100%
3 |
90% E !
P 80% E y(t) - eg—on-a) ‘;
a @ T0% ¢ ‘
I T
] : !
3 & 80% + :
g‘?g s0% = !
g F %t . Installed Basa of the |
23 0% / New Technology ‘
Q
o,

20%

10%

Q—ln’nh—n

C%

=1
<

20 30 40 50 &0 70 30

y(t) = Fraction of market taken over by new rechnology at time ()

“a” and “b" are constants determined by substitution data TECHNOLOGY
TIITUIDES IAF

B e T ——

At FPGM vy

4-4 2482 (Gompertz Model) # =,

Comparison of the Fisher-Pry and
Gompertz Models

100%

90%
Fisher-Pry

80%

et

Gomperz

70%
60%
50%
40%
30%

Percenlage of the
|Polentlal Instalied Base

20% Assuming Same

10% 7- Early Adoption Rate
0% +
0 10 20 30 40 S0 60 70 80
Time
TECHNOLOGY
e Fr RN SEITEIDDC IR

ey 8 T Ty L, e

B 4-3 Fisher-Pry # Gompertz # 2, 2 5% & 5 42 th 2%




5. BEREZARBERME BT 5 0H

EREREM—-RZE AR BEEE T HEAF T (18" Annual
ICFC) & & £ B 7 #] # K 2 (University of Illinois)ff x£ $2 Z 7% 7744
(Marketing) ~ 7&78l(Forecasting) & & K 447 (Demand analysis) % 48 3% 2
B ERMEA g e b —F ?f AEAHEcRNEEMMTERERAZR
(Demand forecaster) ~ 77 35 & 7 A B (Market researcher) ~ Z . & 12
(Product Manager) ~ #4531 %-#7 A & (Statistician) ~ 2 4if A & (Academic)
B & ¥ &3 ] &5 (Professional consultant)Z Ae  ICFC FRiE 3t 2 60 F 635
ARl ~ A & (Planning) ~ T 3575 7 B A& A4 #7 (Cost analysis) £ & H &
¥ 255 (Existing) 2 # % 4 (Emerging) X MABELAEZEFH E -

50 BgBRfAR@zRF
AEE BENMANAREBERYE  BEREFKAAL—EH
CERGBERARY  AMALASKBEEZEAREHETH > FEFE
HELEAT AR ERUEX L AR BRFZEF R ERES
HZF  FENERBERANFEATHE  ERBEIRAETAER
REKLBEZAEL - AOATITREALEERBERAA LR
(Cellular) 478 M 4 % A8 AEH 4 % (Personal Communication

-

e
x=

Service, PCS) R £ K@M T A RABRRALENT L B HFFHRE -
FRAEHESREBNAARBNLONRIFREE AL —FHETH
ReAEY -

(). @Se@mas f@mz s A (Substitutablity)

BEBWNAL AREANBEESELBENRELEETE  HE -
SMERAEHMERELNFE 28 BB AT A LETNIEE R KREE LR
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BHOEELE  RAMaNBRITHB N 2% HE AT M

FRLAZTR BIEEERRAMNE L EHATEREE Mo A
EHUHE (Accessibility ) &2 #l# (Expediency) k&7 & $218 M E
Ao Bt BB MXBERATLRRNERE SN ARENERRSZ
AR Z0HE-

(2). ZxTEMAERER

B TR ERAERBARBEEIZHEERET

— %A% (Coverage) REFH R HEHKAAIRLEE
—EER S EARETE

— MERAS A TREZT YLyt SR A E ST 4 5
B LR

— A 43 (Demographic) Tt 14w AT % E ~ S8 A
HERE - FEREWBGERRZEMFEETH

N &% #EA (Econometric model)

— B AAHTHEE (Cellular) ~ TR EE (Local) ~ &

RERE (Toll) AE®EE = (International ) &5 & &

— ERBARPREMETE BF A E F457% (Logit method )
ST ESBETRMAGEZR R » HEEE (Regression
method) 2 A GEBMEELBHNRFEYERE

— BEHSETAQBARBIERBTAIEZRIARER
PBMEERREAMBFEAREAHRNEE

— EFETRENEZXSPENUERBUNTERRATRTE
HEHAETEZEHERE

\ﬁ!

(). ABXZTEALLE



B SQBHBRBHNA LB MRS ELSRE  METELE
HRKZEEQTH  BNITREFYE  AERREES

N SREARBIERFFIAGLAROBY  BARTS
ERBAZKFHEEY  MTLRRNHEE

B FERAFAFEAHER FHASGANRS SR RER
ERERNOBE

52 RBAHERTH T R4
HEATEHENE P ER B

E 2000 £ % = F Bk 3 B —#& A (Contract ) & & 472 ( Prepaid )
Z B FE R TE ke B AT

“%The U.K. Mobile Market

- X pe—— TN ]
Totsl, Prepaid and Contract Mebile D ma . aTiama
Subscriptions im U.K. (000) e el —Tewt |
===
000 - :
-
td
|}
s
1500 j
i
i ‘ ‘
z0.000 -
- -
tsonn

B 51 EEAHENTS

Q). RAAHBENRALBHBREZ BB X
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A T AEE ] 85 4 548 @ 5k (Multiple regression ) A 4 &
¢h 477% (Bi-logistic curve ) — #8447 512473 BT 88+ B 4 218 40

ARFE 25 E & (Penetration) THA8 ° B MM o F 228 X R 45

BERZFABERVUEBE R FTwE 520 BEEHMBESEE BRI
o

BRAf 2 38 BRI SR LtbE B 53 &5 -

U.K. Mobile Phone
Penetration Foreqasts

oooooou‘ooo"u‘oouooooo
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Forecasts of Fixed-Line and
;MobmaPeneUaUQUintheLLK.

m

|

€ alPapuisiien |y Pt e Peny

uoooo coocuooo"’o" G U
a
8

'f !\1"@‘" ll"*‘“c‘f\i‘\i‘)@" n‘" FEE T FE S

..............

B 53 RBEEKAFHLBNRSGFEREZ LS

5

53 BRRMTATHZEE
(1). #ELET3HFe$E (Drivers )

mEEHER

ER A

¢,8 &% (Flatrate)

o4 LAk & (Always-on)

AHe RBBERTEF X
MBAHBHORERARBERASERERNE

B &4

4 B (Bundled services) R4 %
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N TEHE
(2). RABRRTHHLS

A 1% 3k % (Delphi method ) 858 2000 £ 2 2010 £2. %
BE P #o T E AT

*ﬂn‘l
i

> |
’%ﬁmm @ Telenor }
|

Forecasts of wide- and broadband :
accesses -mass market - Europe !

g&
iﬁﬁi

|+M sym l
/ //“ | —— @vbasym | 1

Panotration ()
=3

M
5 ‘—.——Z:\rhas»m‘
|
0
0 DM AR DB X DS I AT AB WP 10

\
|

\

|

|

|

|

L

5-4 M ERBRTIGE LFEA
(3). BUM AL ARASH E &% (Rollout strategies )
W g4 ADSL v VDSL A
B EERIAEE4A 2Mb/s ~ 8Mb/s B 26Mb/s £ 48 T H4E 5

e 7571 Fde A TR B AEde b BeR ik 121 R
MG RRARRTEHT K

5.4 Verizon 23 # R E % (Access lines) 2 & K F A

(1). aRz—Az ki



W B S 1E B 18
B SEHHERERTHAETCEPLPRBDEEF
WL AR SRS AT Verizon /3 2% P SLBp A TS 48

__‘;5!.7_;_
WS HAARERTIFA O THE R ZLEH L F 2N
( Econometric equations )
B FAESERFHEATZHHRAM
(2). Verizon 28] s LA LB BT F A&

Verizon 2> &) 46 Z A R T I AL w TR AT -

What is the Total Market?*

Competition Beging——

VZ Wholesale |

* Stylized Data

5-5 Verizon & S EHRE S HE Z TG RAE

(3). Verizon /) ¥ %% (Business planning) & i&
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— £ &9 18 3% ( Consistent aasumpnons )L AR EE R IR
AT G ﬂﬁ AR FECTH RS FaEE -
TFRF ~ THABR R R EERM B s

R —ERENEERFREEZA
MBEARIRIZEFEAR

REH-ZHECNHEMNTEL  HAHLAES LS . 2y

TEFRAREALHE RS
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6. &3

a\ﬁ

ARERLEHTwsHERE BET A TREEUNREA
SRERRERARME _EAEEY  EFE A hEEH S
Internet & Telecom #9#F Y » sb— M E & 8 TH Y F - £ L= K475
A ()EREEESEEREN - QF2HERN O EE
ENHEZREARMOTHRBELBEALZENERF 9 KA BN
BFROABARSEA T LE—F OBt 0 a2 A8 MR
ERBRBEGRE LRI GE -

EoAZHAARN NSy SPANARIFERALAR
PHEEMBINE RREBEBABEREE CHAEAZENEANT
—REABERGER AASLAEZ ZRAHANAMEZEZIER
HEAZNANRRE TG T E - MBEAAAET - RELZFELAE
g B ERNEE L ERTEEP BHR AR T SEA
Sy R 0 AP ERIE AR E PRI AT - R R - R A BT
HENAHNRREBRAATHORIALCEH S -

i

Ak HBEAEEEn TEERMATHEMN AEwn T E
Bz R RBERMEATSH N AEREIZALEIRAETRZ
ﬁm%%oﬁﬁﬁﬁﬁWK%%E%’W%iﬁ%ﬁm%’&ﬁ%ﬁ
uéﬁﬁﬁ%ﬁﬂ%%%T’ﬁ%&ﬁ&ﬁ~%ﬁ%ﬁ%éﬂ%ﬁ
o BATEMSF AR EAXFOEREAFTTHALTHELE
FRAER 5T EAE R SF REERGE RESHRE - H A
FAELMET  AnCBEATH L ASHHEHEHERELTH > B
THARMAI R EGE R AN FmERmE  BERLTH
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Demand Analysis and

Penetration Forecasts
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. Market in the U.K.
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Chris Dineen
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i The U.K. Mobile Market




,,% Data'

= mobile telephone data are available from
Oftel, the U.K. regulator

» quarterly series, which include calling
minutes, new connections, number of
subscribers and revenues for each of the
competing operators (Vodaphone, Cellnet,
One20ne and Orange) are issued with a time
lag of about 8 months

w also, shortly after quarterly results are
tabulated, each operator usually issues a
press release detailing its gains in net
subscriptions split by contract and prepaid

| Demand Model Form

Mimltes1 =@, +f,*Price; + 8,*GDP + y,* Subs, + ¢,
Minutes, = o, + B,*Price, + 3,*GDP +v,* Subs, + ¢,
Minutes, = o; + B;*Price; + 65*GDP + v, * Subs; + ¢,
Minutes, = ¢, + B, *Price, + 3,*GDP +y,* Subs, + ¢,

= Prce is real average revenue per minute (ARPM)
= Subs is number of subscribers

»  SURE model: ¢; = , B; = By etc.

= Fully pooled model: o = Cy, B; = Py ete.

» Hybnd model: some coefficients constrained, others
unconstrained




’ Demand Model Results

Dependent Variable: LOG_MINUTES
Method: GLS (Cross Section Weights)
Sample: 1996:3 1999:4

Variable Coefficient Std. Eqror t-Statistic
LOG_REAL_PRICE -0.4651 0.0503 -9.2144
LOG_SUBS_VOD 0.6572 0.0299 22.0082
LOG_SUBS_CELL 0.7435 0.0383 19.4000
LOG_SUBS_ONE 0.4942 0.0250 19.7518
LOG_SUBS_ORA 0.7305 0.0412 17.7461
LOG_REAL_GDP 2.3899 0.4711 5.0730
Other variable: Prepaid Dummy

R-squared 0.9980

Adj R-squared 0.9974

S.E. of regression 0.0298

Durbin-Waison 1.7447

- Demand Model D_jscussion

» Constant Price elasticity = -0.47
= Static price: lagged price insignificant

» Well behaved model with good fit and
reasonable coefficients




Penetration Model Form

Subscribers, = o, + §,*Price, + 8,*Advertising + v, Time, + ¢
1 1 1 1 1 = il 1 1
Subscribers, = ¢, + 8,*Price, + 8, *Advertising + y,* Time, + ¢,
2 2 2 2 2 =] 2 2 2
Subscnibers; = o + B, *Price, + 6,* Advertising + v;* Time; + ¢,
Subscribers, = a, + B,*Price, + 0,*Advertising + v,* Time, + ¢
4 4 4 4 4 S 4 1 4

« Price is Real ARPM
»  Adv is total industry advertising expenditure
» Time is an exponential time trend

- Penetration Elasticity Model
Results

Dependent Variable: SUBSCRIBERS
Method: Seemingly Unrelated Regression
Sample: 1996:3 1999:2

e

Variable Coefficient Std. Error t-Statistic
LOG_REAL_ARPM -485.502 20.236 -23.992
LOG_TOTAL_ADV_VOD 553.022 259.868 2.128
LOG_TOTAL_ADV_CEL 348949 156.966 2.223
LOG_TOTAL_ADV ONE 536.336 222.723 2.453
LOG_TOTAL_AD V_ORA 366.993 153.380 2'362.

Other variable: exponential time trend

R-squared 0.9458
Adjusted R-squared 0.9273
S.E. of regression 375.769

Durbin-Watson stat 1.669




Penetration Elasticity Model
ﬁDiseussion

» Price elasticity at mean value of dep var
= -0.050

- » Price elasticity at max value of dep var
= -0.029

» Unstable model

-% Forecasting Penetration

(Bi-Logistic Curve
y =% /(1 +exp{-o4(t-B,)}) +
K,/ (1 +exp{-o,(t-B,)})

= K is the upper asymptote or saturation level, the value
which penetration approaches over time

= « Indicates the growth rate
= P indicates the time of maximum growth
» Hypothesis based on examination of subscription
chart: contract subscriptions represented by first
logistic curve, prepaid represented by second




Penetration Forecasting
- Model Results (1)

Data Range: 1995 Q1 to 2000 Q2
Coefficient Estimates

k| 18.1 K, 427

o, 0.178 o, 0.529

B, 14.0 B, 10.0
Implications

» saturation level of penetration for contract subscriptions is
about 24.9% of the population

= saturation level for prepaid is about 42.7% of the
population

= ultimate total penetration level for mobile phones in the
U.K. is about 67.6% of the population

U.K. Mobile Phone
Penetration Forecasts
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Penetration Forecasting
Model Results (2)

» growth times from 10% to 90% of saturation:
Contract: 24.7 quarters
Prepaid: 8.3 quarters

Fixed-Line Penetration Forecasting Model
» Growth has followed a simple linear trend:
Y =48.29 + 0.485*time
R?=0.997
» Mobile peneiration will overtake fixed line
penetration in 2001 Q1

Forecasts of Fixed-Line and
Mobile Penetration in the U.K.
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