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ABSTRACT

LL (Leased Line service) is a facility-based service as a traditional business data service, but new competition
services, such as FR (Frame Relay), VPN (Virtual Private Network), and ATM (Asynchronous Transfer Mode),
are value-added services. Because of different service classifications, it is hard to gather necessary data for the
service providers to plan their market strategies and regulations and policies are also applied asymmetrically to
each service provider. Therefore an appropriate market classification is required for the business data services.
After various methods of market classification are reviewed, the Hendry model is selected in this paper to
analyze substitution-degree among brands or among services. Since the structure of virtual competitions is required
for the Hendry model to be applied to data service market, the market is analyzed first by the well-known
Porter’s model. By the analysis of Porter’s model, two virtual competition structures are set up - one is for the
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competitions among leased line service providers, and the other is for the competitions among business data

services such as LL, FR, VPN and ATM. After the Hendry model is applied to each competition structure, it is

confirmed that 7 LL service providers do not compete directly, but 2 sub-markets exist for the LL service

provisions. However, it is shown that 4 business data services compete directly. Using the Switching Probability

Matrix from Hendry model, future market shares of LI. service providers and market shares of business data

services are forecasted. These empirical results are helpful for service providers to set competitive strategies with

the minimization of cannibalization effect and they can easily and efficiently predict their market demands.
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e 11,787 1.0000 0.1738 0.4250

Ag &4 ;1999 7zt AliAke] annual report?] L3 AHE wlEl

¥ 3. Switching Probability Matrix

0.922'% 0.034 0.022 0.012 0.003 0.005 0.001
0.034 0.960 0.003 0.002 0.001 0.001 0.000
0.022 0.003 0.972 0.001 0.000 0.000 0.000
0.012 0.002 0.001 0.984 0.000 0.000 0.000
0.003 0.001 0.000 0.000 0.995 0.000 0.000
0.005 0.001 0.000 0.000 0.000 0.993 0.000
0.001 0.000 0.000 0.000 0.000 0.000 0.999
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Q= Market Share Matrix in 1989 year

I:O.7451 0.1111 0.0720 0.0408 0Q.0111 0.0167 0.0021]
0.922 0.034 0.022 0.2 0.008 0.005 0.001
0.034 0.960 0.003 0.002 0.00t 0.001 0.000
0.022 0.003 0.972 0.001 0.000 0.000 0.000
X 0.012 0.002 0.001 0.984 0.000 0.000 0,000
0.003 0.001 0.000 0.000 0.895 0.000 0.000
0.005 0.001 0.000 0.000 0.000 0.983 0.000
0.001 0.000 0.000 0.000 0.000 0.000 0.989

P = Switching Probability Matrix
= E 0.8932 0.1323 0.0879 0.0498 0.0137 0.0205 0.0026 :l

QP = Predicted Market Share in 2000 year
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21) H,: e sMy—M,= 02 two tailed testollA] -2l a o
hated | =ﬁ%> te; ©1A 7121 (Small Sample
Test for forecasting error).

22) AARRE HelA 5 719eldd KTE 7828 4
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A 1202 s A, =R, SlEdAE
<SR 2-2 AT F FEUG < RAR 1>
of e A A <HEAF 20 P& A Aol
de} <AATE 1>8 F 74 Aolez g

<PHEE FPRE 1>
<Case 1> <Case Z»

my
e e

ammﬁr > <ar=-n§ S

a2 4. <R 1> W

WY <AATR 1>2] <case 1>F} <case 2>=
F9U% TAYOoZ Hendry Modelel] 83}
Switching Probability Matrix® =&3 F, A4
488 o3sl] 20000 AlA] AAHSgI} e

A5 7ZE%) A3} <case 1> <case 2> EF HAF-
7Vd 1 Hy:e=Mj—M,=00] 7|25]2] 9k}, o)
T AAdg-go] KT, S5, dloigel uls
A AdAeRE vl 2k AWA], =/d=)el, 7)et
Al wisiM e AdHes & T3 HAE 3
A3t 9)7] W2 g

o] At T AT Foll 7 3HRAIAA Al
259 d& Hi5-g3 AA HR-E Ae] & A
228 Hd(e)o] 7 A AiRes =
< <case 1>o] AA| AAAALEL o fARsloha
gdEe], <Case 1>& AlA] H-83)Arn]2A]Ake]
ARTEZ Adaigc). weby AL AT Az

TS T G AR A 8
3 KT, B0 delE TRl <A 150

/H 7 s}, Zl‘ﬂhl =3delql, 7leld Al <3lRA
A 2xelA] AAFZ Qe AR UL olq)
<FHAA 1=9] AAArE 04350 o] <31
2>92] HAARRE 0454407 <3FRAAF 152 <3}
A 2>10r) Ake] olalyo] A ol wEl w
e v FA%st o Erha Azl

Ho2 KT9} ZAEEe] & 1495, velgs
Partition 0 2 ¥-§3l7, A|AFAR-Eo] 1% #|vke o
4 zb3, KT2)e) zagss o9 22 =)@z, =&z}
2l, 7]} JAE 1A Partition 0.2 HEslev}
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= [Hendry Models: 283} 7|9 -8rlloleiMu]| 2 4be] AT £4 2 S A

B 5. <Case 1>oll4] HL3]4xn]~ 2000 o]24 AARY

] o

28 &3] : 2000

A 7 AljIARe] annual report?] H-43]4RF of &)

g

&7 AA AEfE

0.7165

0.1085 0.1393 _
Do not =0.
0.0748 0.0926 2.6735 | 3.182 _ ¢=0.0243
0.0556 0.0596 reject (0.0182)
1.0000 1.0000
0.3909 0.3851
0.4689 0.6317 Do not | 2=0.0419
2.3118 | 4.303

0.1402 0.0832 relect (0.0314)
1.0000 1.0000

* ()bl <=2 zb Au]A A2 AlY «lZ © X{(forecasting error)®] FEW L

X 6. <Case 2>ofA] Z-43 448~ 20000 o234 ARAH-g3 4

0.7499

v

0.8060
0.1501 0.1148 -
Do not =0,
0.1000 0.0792 3.6513 | 4.303 : e=0.0374
1.0000 1.0000 refect | (0.0177)
0.5392 0.4483
0.1732 0.2157
0.2530 0.2587 Do not | &=0.0455
2.6027 | 3.182
! 0.0346 0.0773 8 reject (0.0349
( Vs 1.0000 1.0000
A8 &4 1 2000 2+ AMIALS] annual report®] 43 ARE vfE
* (el A= zb Au)s A2 AL forecasting errore] FFE@E}
B 7. dANPY Al
) m? In(l/m,)
MNHIA (i) S (S, o) NEESE(™) m (M )1-
1+ m;In(l/m,)
zagsu 10554.4 0.908 0.073 0.083
FR 877.7 0.076 0.012 0.070
VPN 190.4 0.016 0.001 0.016
EEL) 11622.5 1,000 0.086 0.169
A5 A ARSARNFHEY FRFFFAL 1999
¥ 8. Switching Probability Matrix
Al A HESH FR VPN
sl 0.9574 0.0350 0.0076
FR 0.0350 0.9644 0.0006
VPN 0.0076 0.0006 0.9918
23) e=M; - M,=0
24) ¢ = 7} Au) AFPAY 5 22Hforecasting error)
o B[
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3.2 (AdF= 2)0] Hendry Model H&

7)33-gullelelu| g Wiv] $8) 7] ade] A
43)4d4)~8) HARRE FR, VPN, ATM 2] Ay
25 A3l fesrle Ry o & Aujxt
&wd7t ot Aok =il ATM-S 20004
Spitrlo] ZAE An)zolmE 1999 Aju]A7: T
A Al Ad=ch Aplazt S 2
M7l S <FAATE 1> %—"é‘ﬂ Ao g
Hendry Model-g o]&5l] wAARES 8P K=
051047} &=}

mf Inf1/m; )

VTmyIn(1/m;) 0.086
Ko =" Sm(l-m;) = 0.169=0.5104(GA4)

_mv S e <AATE 13 PE WL
zZ ol <§£ 8>3} zH2. Switching Probability
Matrix(P)5 =% + 9k
1999132] Market Share Matrix(Q)2l X359
Switching Probability Matrix(P)-& #3}e] 2000132]
o] &4 7]d-gdleleiAulE A R-EQP)E T+
3t <E 9>9) zheh

E 9. 7|gulelelauled o)led Azf-ast AA
A3 #-£842000)

1.0000 1.0000

A8 4 YREVAFHI FLEHEAL 2000
* ATM-2- 20000 69l EX%%]7] Wl 200003 A4 A)
gl AA RS

o]ZHA =ZEl 20001 o] FA AAFgf-ge] AlA
AAAES 2 AE 4453 A8 A7 7K
H, 1 e = 20005 7]9d8dlolelAu] 2 o] 2A A
A (M) - 20000d 7)dBdlolefMn]) A Al
Al AR-EM) = 02 HAs FH5Fe) 0.05
2 7AZ%F AR t= 2412 1. =4303298} =ZA ¢
287 HF7HH)S 714E7] skl & <%A
T 2> 7|gulloleian]s AL FARE §lo]

25) $olF(a )= 0.05 AE-E(degree of freedom)= 2w,
t. = 4.303
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4314, FR, VPN 5 A| An|2v} 2458 73
AshaL glokar F-4%ck

V. 4F Zd0E §8% 4 AWTE o
AMZdweE oY 3 Zydet §el

2} Ao Hendry Model-S #-8-A)7 £

3, A-L3AAFHALT AL 0 JAY ’5]7\3]2—‘]
o7 AR Bokz 2709 sPRAIAeE v
skl le-& FAsH L A8zt AL 343
4, FR, VPN G A7} 8|27t 4] 24
AE 7R LS #lsiick EgelMe
Hendry Modeld o]8&8] =3%  Switching
Probability Matrix& ©]83ke] 2003d7k7)¢] A&
AAFRAAES] AAHFET 7P 8ule]eiAn]
=9 AFTEE ASs old wWE AARAHE
wasiich

4.1 (FEFE Do ANERE Y % 2
2
20000 HEAe) o7t ARHAE dHolHE
Hendry Modeldl] 28X <A77 I=ola 2
g A A AREE bEE sty
o<t 2t

2007 2002
‘IKT BIYE OC0R OSFY

:LE-.':I 5. <vsl~‘=ul% 1>41-8-3]4 Al*‘d A7k *l’a}zd?m- ofl &
(2000~2003)26)

A5 AME2 AFGATT AN <FPAF
1=2] 735, =541 9159 24 5L 2000
W 3.54%04] 20011 3.86% % 27}, FEEAE
dlolZe] nH FELT 2.44%4 2.69%E =7}
aaAld Fle] wA HES 1.82%4
200% 3 Zrhslede). ool web <alEAA 1>6l)4]

26) 200012 AA| A28, 2 o] F-= Hendry Model ]|
2]#) 8=l Switching Probability Matrixs} 20000 2]
AAHEE o188 «l&=
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e[ Hendry Model & €43} 7|9l §-ellolelan)2alge] Az 24 2 A% Al

= FF Al el a9E, dels F
Y 5 AAHAR o) Aes At

2000, 2001
BWII#T EERTE [m 1S} ‘

a8 6. <sPHAR 223834 ATPARDY AR S
(2000~2003)

2003

<FHAIR 12e] W8] <3 F-AY 2> 20000
A wjEdeA] 6.4%F AT AFHAET A
Aolug, A& el ol Ao P
g WFe §& 7oE Fadc

ol2{qt ¥4 A= ¢ Hendry Model& |3
ol Ag3ap] $lsiM wAe] Afu|s~ AlFPA(ER
)e) izt kA Ql(stable) H=E 7R Sltke
8 ST dxgeh & 22 A434 Aus
AAgelel & ke <3 AR 1zelld AAE=
JAE AFsh= Aujzse} <FHEAT 2264 AT
he Al M2 HE Aule S48 AT Q)
& i} el2igl AggelA AL AT
HAEL ARle] ol s E3l= A E &
Jaled R ZAR Y AAYAE AAEe A
& FAslel gtk dF o] PFFANE ASHA A
THAES Ay Bl 71 233 Ak
HolE, dlo]Fo R et olFshs g Weldle
Aere Hshz Aol wigkzlsich 53] FF 149
7}A9lE} a9} AR} 4 7ol wmet 7k AR
o] AdsllE 7%, v AlgARe] sPAA| 23
Churn?"g ZAlsl7] $jailde Al 2
A71AQ aA {A7F Aol Al g A
AL MuIAE ZREHA] ghs dlis w2 HlEe] §
wiElE o] dubdelmr oln Awe) AF A
& #gusly gle Al #ARHEE 3
IAFAZY Fagk oHAE =] ®lck Se] 24
e} A1l WAE #AEF] Yl A elA
ALAl Hde] Ayl dagh, #4F Mula

27) A(Chum)elet “718e) TAFe] AFHLE o) gshx
Sl AHIE SRS TR AleAlE ARk A
& JPIRIHAU1999), O %A Chum BAE 9
@ DA, AEAD.

oo R7}H Au]AE AFsle] EAMulA AL
H5g g 7|99 sAe AR B4
2 AF= zs] B "oo) qloh = <3P
2>oflA FAsHE AL A9 3ude) o)alAde]
<BPAA 1> Bl "oz A Bz qlx|nr}
goua A9 loyalty 2 FA& i <3
A7} 1=olA] 2A-E oA 7w 5 F4H vHE
o] &)

4.2 (HHF=xE 252 AMEHERE Y ¥ 3
TIEf

37o4] 434, FR, VPN % Al7}R] Au|~E
o] A PAYe] AEH9y, 2000 64 =
AlEl ATM®] 74 A8 Ada) o9 fARE A4S
7R A lemE vl7FA] AMu|aEe] shie] ARl
A AR ARst el Y S slok wlRA
20004 7138 dlolElEe] A RE dHiolEE o]
f3le] <AHATR 2> 71gRulelE At AL
5 NP 4-4-S Agei e Pk

2000

BEEs MR Qven HWATM ‘

T8 7. 71d-ellelEl ATt AR «]5(2000~2003)

A43A1E 2000 7]3-Bulelelxu] 2 A AN
92.9%% AXPor}, 2003 o= 81.65% 2 A&
Hlgo] wold Zlow «ifEn, FRy 20009
501%014 2003 12.69%, VPN  1.6%°lA]
4.25%, ATME 0.52%4 141%2 AHf80]
71 A8 <iEt. & FR, VPN, ATM 59|
At A ] 2] 2)3 88 wiEFRale] =A
dotd Aoz At

ol#fal A7 KTut dlo]gat Zo] 47}
Aplag 2F Al A9 e A7) Ae]
7 & FAPE "k Agprn)ze] B 342 V)
& Aulzel ALEH wAeR AAY A A}
Al 2k ZAe] A AR At 53
VPN, ATM 52 4348 ApAHe 2 7y
sk Aag 2F 7hedol sk olHE AL A
Hl27t AL FAlel W AuzapgdRA 2t S
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5 A 7] AA ARlelAss 23w FE
F2 2 zb Aula o ARl o7 A #s)
F &% 5 vk mRb Aplae] 2] z4Ale
H2348l7] $laiMleE Anla S4 get 28 1
Mg B3] sled, 7)|eA YR 2R wAe)
sl wheke® Au|AE AdAser dck

v.22

£ =52 71g-gvlelEjaul Aol B e
& AAAdelg ¢el, HA Porter Model& ]-8-3]
7| gulefelAfu]2Al g H43le] 7]19d-B-ele]elA
Hl2AAke] WA ATZE AT AT A
A A A Fel 23 MulazE AHAoR
AR £ zZb sM3A AT Hendry Model 2 A
Sate], AL3AGAT AL T ARk
B, Auj2gt AL fakp2Ee] A4 AAsix
Weg At = oy ¥4 A 243
of #JF 2t AT NS WsE dEst
3 ool M AFARYE zAEc

oleieh 4] vl 7lgieloleiAulR )
AplzAggAEe] B AN AFRE S8
& sy ] e Aag AY S Y 72
AEE ek o 222 2 4 U =9
Hendry Modelol] 2]s] %=%% Switching Probabil-
ity Matrixg &83}] 7|92 ApA} A2} AA
A Aplash TAAEE o HEQ A Fald 4
slel W AAsel At welte wdo] 4ol
& Holch, w A2zt A4 g AR 7}
Azt A2 4 glol, BT ARIARE0] B AplAE
AT A4 APl DAkl BE 2Ae Ay
she AN Aol 81 4 sk P okl
Pl Al 2ol olsl Z1sgdlolE Al Al
gl Ao A A Al 47
Al Aake] AATEE Helgre g fF 39y
SiAl HAE sl AR EE8E T U Aol
c}

Zi2v} Hendry Model2 A3H6-8 dlo]euls
D431 Al WA HATEE ol DA
QA APIATE l2g AFepl o T e
o] el AERE A dFe wIRE o
R} BETE mAT efBo] H4) akgch wet
Al AR, wiAE] He b, S, A 33
3 5o B¢kd 84-F ekl SRR U198
ol AB| A2 AT HIlE Bt A
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g 4 9l& ez Ervk = 834, FR,
VPN, ATM 8|22 3¢ F85170] 7ql7]e
wle} 7} Afelso] wlAEE(Switching Probability)
o] vj=rk wehd A 7|y wASE ARslsie]
7z aTe) Aulad ARAERE dely #er)
Ve A%, olF 43 wAYEL mdepd
Z A2 fellsmAde HEEA o = 9,
FF A A B e A=) AalAql =g
< F 7 UE Aotk wiA|=heE chum data F4
o] 7Fs3lvidl TN P AATEE TR A
Atz 24 59 S35 switching processE 7}
Al Al gk olefgl ¥4 43 ZI8iA
7t el AFPAE mAslEA] FAlel FRou
VPN 58] tia] Au|~ze] olFste Alale Egt
2l gakel] dfgk AFe] 7l "l 7)Y
ui e A=l FR3F AJAFHe] Flo F Aot
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