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$ 1t —8.51760X10° 1.1799263 X 10* —3.210401 X 10* 1.5068805 X 10*
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BAHEOR #3%% 25 (2001)
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R L FIRRDTE T 24T > 720 RIGRVE201C

#£6. ETFTIVDODNGA—2—F: T+ 2IEHEE

, . _ iy B 95 % 15 FEIX

(£33 # % # o :
R E T R E B A

$ a0 8.491509 X 10” 4.5449087 X 10° —8.233132%x10° 9.9314341x10°
$ ot 4.164614 X 10° 5.3555432X10% —6.537594 X 10° 1.4866823% 10"
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Hh, HAHTIH, ZOETNEAETHOT—
FICHEAL, TORBREBRTNEEREF/LIL
MRz, ThODEENPS, UTD L) LR
¥ElEaBTIENHRLES D,
1. BHFTTOF—EXER
ZoOW - AMOBEEIL, EIIHY -
CAHIEY - AL TERT 57-0D%H
T %,

LL, ~BZORGHPRLL26IE, 1
Y= RAEFH - ERIIEEICEERIONT
LE), ThEETICE. EROFESBUR
VLA RARBECIHY - AOMIEY T %Y
2UEND D, BEICIE, 20 %) LligkiE
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A BEE DAL D 28 % WA 1% ISDN ~Dii
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=1Thb, BEERBE~OERFEHICI
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C NIA-SHFEE—E

REBHE 5B

3 &8 2% (2001)

C. 1 {X=EHAMARE
xR F-REEEOIBIINE | ETHMAERE

Source DF Sum of Squares Mean Square

Regression 5 49363215.077 9872643.015

Residual 31 371124.429 11971.756

Uncorrected Total 36 - 49734339.506

(Corrected Total) 35 12797433.781

F10: B—BEETONS A —2—8 | EEAMARH
Parameter Estimate Asymptotic Asymptotic 95%
Std. Error Confidence Interval
Lower Upper
B 1.383810E-05 6.7066289E-07 1.2470287E-05 1.5205920E-05
ko 9.850860E +03 1.3225462E +03 7.1535278E +03 1.2548192E +04
Yia -3.92982E-02 1.5891391E-02 -7.170865E-02 -6.887686E-03
V2w -3.00795E-03 1.4097103E-03 -5.883050E-03 -1.328434E-04
O 8.871698E +00 3.1401542E-01 8.2312639E +00 9.5121323E +00
F1 | EBEBEOIRO/NE FERAMAESE

Source DF Sum of Squares Mean Square

Regression 6 59927213.590 9987868.932

Residual 46 1148191.775 24960.691

Uncorrected Total 52 61075405. 366

(Corrected Total) 51 24779410.436

F12 EBREHTEONSA—-4—%  FEBAMABE
Parameter Estimate Asymptotic Asymptotic 95%
Std. Error Confidence Interval
Lower Upper

B 1.300707E-05 5.3038195E-07 1.1939472E-05 1.4074672E-05
kg 1.004260E +04 1.7385795E +02 9.6926388E +03 1.0392553E +04
P s ~-1.61458E +00 5.9348336E-01 -2.809199E +00 ~4,199663E-01
ey 5.958071E-04 5.6794053E-05 4.8148689E-04 7.1012721E-04
¢(?Q 1.958075E-04 8.0638724E-05 3.3490690E-05 3.5812439E-04
$ ardo -6.30121E-04 1.6542304E-04 -9.630994E-04 | -2.971428E-04
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EE B & BHESORS

C. 2 HERAMARE

FR13 . B—BEMEOIBIHR - BERMAERE

Source DF Sum of Squares Mean Square
Regression 6 5077928.7622 846321.4604
Residual 22 49687.8133 2258.5370
Uncorrected Total 28 5127616.5755
(Corrected Total) 27 674316.6744

R4 F—BREREDNS A —2—8  BHAMABEE

Parameter Estimate Asymptotic Asymptotic 95%
Std. Error Confidence Interval
Lower Upper
B 1.993227E-05 2.0550633E-06 1.5670359E-05 2.4194172E-05
ko, 9.774734E +03 1.0087293E +03 7.6827746E +03 1.1866694E +04
Ve -2.58605E-02 4.5864099E-03 -3.537207E-02 -1.634896E-02
You 2.007007E-03 1.8588377E-03 -1.847955E-03 5.8619703E-03
Olay 1.039432E +01 3.3271157E +00 3.4943636E +00 1.7294285E +01
024z 1.277460E-01 8.6347486E-02 -5.132628E-02 3.0681832E-01
%15 . B_BREHEOIBINE | BHAMAEE

Source DF Sum of Squares Mean Square

Regression 7 13212685.119 1887526.446

Residual 43 462134.770 10747.320

Uncorrected Total 50 13674819.889

(Corrected Total) 49 9983478.687

F16 : ERBEHEDONS A — 52— : BHAMABEE
" | Parameter Estimate Asymptotic Asymptotic 95%
Std. Error Confidence Interval
Lower - Upper

B 1.532817E-05 1.5469381E-06 1.2208480E-05 1.8447853E-05
kg, 1.061221E +04 7.3332840E +02 9.1333210E +03 1.2091105E +04
# azto . 1.152699E +00 1.4164031E +00 -1.703739E +00 4.0091374E +00
B azet 4.565713E-04 9.4642324E-05 2.6570759E-04 6.4743503E-04
$ ez -3.58116E-04 1.6973844E-04 -7.004253E-04 -1.580750E-05
# axdy 5.488977E-04 3.0405214E-04 -6.427963E-05 1.1620749E-03
P14, 1.360978E +00 2.0812961E-01 9.4124605E-01 1.7807096E +00
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C. 7FOJHEHERE

REBOE 5%

K17 MRMIR . 7FOTHEEER

3&% 2% (2001)

Source DF Sum of Squares Mean Square

Regression 21 1112685411322 | 52985019586.8

Residual 62 50097925440 | 808031055.484

Uncorrected Total 83 1162783336762

(Corrected Total) 82 1136708882353

RIB. ETFNDONFA—4—8 . PHFOTHEHEE
Parameter Estimate Asymptotic Asymptotic 95%
Std. Error Confidence Interval
Lower Upper

VB, 6.754783E-05 3.0554817E-05 6.4695809E-06 1.2862608E-04
ke 2.286706E +08 2.5499602E +08 -2.810595E +08 7.3840072E +08
N -1.77557E +02 1.3770043E +02 -4 .528160E +02 9.7702851E +01
Y201 -4.81856E +01 5.7222324E +01 -1.625715E +02 6.6200237E +01
8 -5.06698E +03 4.9140932E +04 ~1.032984E +05 9.3164411E +04
$ 2.398841E +03 3.8427360E +03 -5.282684E +03 1.0080366E +04
? cra -1.45049E +04 1.4997256E +04 -4,448397E +04 1.5474242E +04
b ite -8.51760E +03 1.1799263E +04 -3.210401E +04 1.5068805E +04
$ e -1.25359E +00 1.6723242E +00 -4.596525E +00 2.0893364E +00
$ o 7.918724E-02 1.7264366E +00 -3.371913E +00 3.5302872E +00
o, -1.71939E-01 1.3261945E-01 -4.370412E-01 9.3164169E-02
a, -1.62777E-01 1.3087571E-01 -4.243937E-01 9.8840320E-02
ay -1.74070E-01 1.2970621E-01 -4.333489E-01 8.5209480E-02
ag -3.27620E-01 1.4583339E-01 -6.191368E-01 -3.610288E-02
ag ~-6.38978E-02 1.3128960E-01 -3.263422E-01 1.9854653E-01
a, 8.820121E-02 1.2636615E-01 -1.644013E-01 3.4080370E-01
ag -1.55950E-01 1.4321359E-01 -4.422299E-01 1.3033026E-01
ag -1.62474E-01 1.4639589E-01 -4.551153E-01 1.3016748E-01
ayq -1.50682E-01 1.4173523E-01 -4.340069E-01 1.3264286E-01
@y -3.61325E-01 1.5464278E-01 -6.704515E-01 -5.219810E-02
ay, -1.45795E-01 1.3401418E-01 -4.136857E~01 1.2209569E-01

C. 4 FTATRNEHER

RI9 . AR 7« U FIVIBHEE

Source DF Sum of Squares Mean Square
Regression 20 4.22606313E13 2113031563578
Residual 63 142953221603 2269098755.6
Uncorrected Total 83 4.24035845E13
(Corrected Total) 82 1.76424154E13
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s BE L BHEROR

F20: EFINONFA—4—8 . T« T 2 HEHEHE
Parameter Estimate Asymptotic Asymptotic 95%
Std. Error Confidence Interval
Lower Upper

Be 3.878745E-09 1.8243653E-09 2.3303860E-10 7.5244510E-09
ke, -1.97554E +07 2.4905953E +08 -5.174615E +08 4.7795084E +08
Ve -5.16110E +01 7.2302241E +01 -1.960956E +02 9.2873637E +01
Y2 3.066428E +02 2.4790954E +02 -1.887653E +02 8.0205090E +02
O 4.268138E +03 2.0045637E +04 -3.578990E +04 4.4326180E +04
b oao 8.491509E +02 4.5449087E +03 -8.233132E +03 9.9314341E +03
b oo 4.164614E +03 5.3555432E +03 -6.537594E +03 1.4866823E +04
B e 3.763304E-01 1.4935393E +00 -2.608272E +00 3.3609331E +00
B codo -1.96550E +00 1.3913467E +00 -4.745887E +00 8.1488657E-01
a, -3.62236E-01 4.6991173E-02 -4.,561405E-01 -2.683316E-01
Py -3.85656E-01 4.0499380E-02 -4.665876E-01 -3.047244E-01
Py -1.69845E-01 3.3589758E-02 -2.369692E-01 -1.027215E-01
ag -3.36834E-01 4.4055247E-02 -4.248719E-01 -2.487969E-01
ag -2.48777E-01 4.7238008E—02 -3.431749E-01 -1.543795E-01
ay -1.25062E-01 5.5377758E-02 -2.357253E-01 -1.439791E-02
ag -3.41369E-01 7.0977425E-02 -4.832060E-01 -1.995316E-01
ag -3.12736E-01 8.4761788E-02 -4.821191E-01 -1.433530E-01
@y -3.22608E-01 7.2771403E-02 -4.,680301E-01 -1.771857E-01
ag -4.35750E-01 7.0873044E-02 -5.773791E-01 -2.941219E-01
g -8.25790E-02 4.7157508E-02 -1.768158E-01 1.1657833E-02
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Fixed Access vs. Wireless Access
— Substitution between services and its implications for telecom policy —

by Masato NOGUCHI, and Yuichi TAKASHIMA

Summary The mobile communication market in Japan has seen a rapid change for these several years.
The cellular telephone market kept growing up rapidly since sales of the handsets and pricing
were deregulated. The number of cellular telephone subscribers has reached 56 million at the
end of March 2000. The competition in the cellular telephone market is shifting from the stage
of price competition to that of service competition, which includes the differentiation on the
data transmission and the voice quality. Moreover, the price reduction of the cellular tele-
phone service has deprived of the paging service the room for growth. Also the PHS
(Personal Handy Phone System) was deprived of its share by the cellular telephone, but still
survives as the data transmission service in the metropolitan area. It can be expected that
these services will be greatly influenced by the IMT2000, which started in 2001,

In Japan, it is said that one of the main causes, which brought the explosive diffusion of the
cellular telephone, is substitution effect over POTS (plain old telephone service) . However, it
is doubtful whether the substitution between the cellular telephone and POTS can be seen
universally in every country. In the United States, for instance, there is a suspicion that the
price of POTS, which is cheaper than in Japan, suppresses the diffusion of the cellular tele-
phone. That is, POTS is relatively expensive in Japan, ‘because of the initial installation
charge. On the other hand, cellular telephone users do not welcome incoming calls in the Un-
ited States, because of the existence of the charge to incoming calls. Such a situation also in-
fluences the growth of paging service market. In Japan, even students tend to use the cellular
telephone instead of the pager, and therefore the number of paging service subscribers keeps
decreasing as mentioned above. On the other hand, the share of the paging service is still
large in the United States.

In this paper, we aim to analyze substitution effect between the cellular telephone, ISDN
and POTS in Japan empirically. Especially, we investigate the characteristics of the substitu-
tion from the fixed access to the wireless, in order to foresee the future of the local competi-

tion in Japan.

Key word Cellular Telephone, Diffusion Model, Substitution, POTS, Telephone Charge
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