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1.@ Introduction 

Whi@@   the@ process@ of@diffuSon@ of@1C1@ has@ been@ attracti   g 

much@atten Ⅰ     on ， revolu Ⅰ     on@ occurred@ in@the@telephony@ sector@@@     of 

OU ト research interest   While 1h ビ ⅠⅠⅠ ed telephone (so-cal に d 

  

th け ad Ⅰ ;anCed indust Ⅰ     al economies   t¥picall     aChle 玉 ll Ⅰ 荻 -     

househo@@   penetra Ⅰ     on@ rate@ in@ e¥cess@ of@ 90% ，   Ⅰ ト id 已ト p Ⅰ じ巳 d 0 Ⅰ 

mobile@phone@technolog}@ in@recent@¥ears@has@made@th@@     late-comer 

catch@ up@¥vih@the@long-exi     tng@ Ⅰ     xed@phone@s¥slem ・ The@trend@ot   

                  十   m0m Ⅰ th け fixed     momiliI ト and t 、 ト Oln                                     

ト OiC け --and-d ひ l は has d Ⅰ     ven 1h せ nim Ⅰ rbt 主 r       l Ⅰ nohi@e ph Ⅰ cnn じ 

subsc Ⅰ l わ e Ⅰ s ト Ⅰ or¥d ⅠⅠ id 亡 lo su Ⅰ ge @   Fi 珪     し ho Ⅰ ト s lh 亡 I Ⅰ ビ nd し       

number@of@fixed@ phone@and@ mobile@ phone@ users@ per@ 1000@ in@ the 

玉ト 0 Ⅰ ld   

  
    

  
    

                        
    

  
    

Fig ， 1.@ Trends@ in@ number@ of@fixed@ phone@ and@ mobile@ phone 

use Ⅰ sSpe ア Ⅰ 000 冊 orldWided Ⅰ 1980-200 Ⅰ )   

Source:@World@Development@Indicator ， (World@Bank 、 2003)   

ニ Ⅰ sthesltuatl でⅠ in inolh ヒ lrco@unln 」 け s. n ⅠⅡ ed lm Ⅰ 亡 ph て Ⅰ @ Ⅰ ヒコ e トト lce 

hadbe け lnc く Ⅰ ntln ⅡⅡ n き Ⅱ s ㍉ le 盆 [d 玉 prog 「 esb@n.l び p 巳 nuntil 1996 Ⅱ ん ・ れ h 

the@ empirical@ data@before@ 1996@ offered@ b¥@ MPHPT   Japan   th 廿 

Simp@@   Logi     t@@     ModC@   shovv@ ， that@ the@ potenti   l@ of@ fived@ ll   e 

subscLp Ⅰ     on@should@be@61.8@million@as@demonstrated@in@Fig.@2 
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Fig ， 2.@Observations@(1953-2002)@and@estimates@(1953-2020)@of 

mobile@ subscribers@ in@ Japan@ by@ Simple@ Logistic@ Model 

[ ヰ 0 ト m  Ⅱ @atedw.ithd 沖 abef0 グ e tg96)   

ln lhi あ ドて ud ト   ¥¥e tri   d to Ⅰ   uCdate the substiu Ⅰ     on and 

competiion@ e Ⅱ   ect@ between@ the@ fixed@ @ne@ phone@and@ the@mobile 

phone@market ・ BeSdes ． hcnv@6fferent@factors@atYect@the@demand@of 

th ビ mna Ⅱに e Ⅰ llS ね lS く Ⅰ eSllmna@ ヒ d   

2.@ Methodology   

2.l Choice-based Substitution Diffusion Model 

Define         Utlll ⅠⅠ that the Ⅰ -th potent3   customer (l.C   

    I び 。 ， ん =0.@2   

㌔Ⅰ here ん二 0   k = 1 and k = 1 i   di   ate non-subscLpton   ] S1 

き ene Ⅱ a Ⅱ On( れ Ⅹ せ d  Ⅱ nC Ⅰ れ nd2nd 珪 eneralion  く mob Ⅱ eph0ne)se Ⅰ マ icc 

subscFpton                                               Ih に SUP け 「 SC ト llpl   lh 七 tl Ⅰ St term 

represents@the@subsc Ⅱ     pti   n@status@of@the@i   di   idu3@   just@before@the 

choice ・ and@the@second@term@represents@the@choice@made@at@tme@t   

Ⅰ -h Ⅱ S   the superscFpt (0.0) means that the ;-th non-subsc Ⅱ     ber 

remains@a@non ， subscriber ・ The@superscripts@(0.1)@and@(0.2)@mean 

that@the@/ ・ -th@ non-subsc Ⅱ     ber@chooses@ Rlxed-   ine@ service@and@ mobile 

  



servi   e@at@ Ⅰ     me@t ・ respec Ⅰ     v Ⅰ   }. ・ In@the@equa Ⅰ     on ・ I ， and@ @@ denote 

the@determini       t@@   term@and@the@error@term@of@the@utlity     A 黙 U Ⅲ e l   

is independ 亡 rnl o Ⅰ lh 亡 mndi ト iidual cuslome Ⅰ and ls Ⅰ el ぬ I ヒ d くⅠ nl 人 t く Ⅰ 

the@attributes@(e ・ g ・ pLce ， adverti     i   g ， deSgn ， etc ， )@of@each@sen@i     e     

lhe e ⅡⅠ 0 Ⅰ le 「 m       is stochas Ⅰ     c and captures both random taste 

va Ⅱ     aTon@ across@ the@ populati   n@ and@ modC@   speCfica Ⅰ     on@ error   

These assumptions ma Ⅱ 亡       possible                                                       

individual     In the second choi     e ㌔     tua Ⅰ     on   lh ヒ l-lh t ⅠⅩ 已 d-mn ビ 

subsc Ⅱ n ト e Ⅰ aI Ⅰ ime ア must decide Ⅰ マ ・ nelhe ト lo .Subsc Ⅰ n トじアね I lim 亡 Ⅰ 

must@deCde@whether@to@upgrade ・ The@u Ⅰ     liy@that@the@;-th@Lvcd-i     e 

subscFber@would@obt8n@by@choo3ng@a@speCfic@@ternate@e@at@ Ⅰ     me 

flsde テニ nedasfollow ㌔ ws     

し Ⅰ ， l Ⅱ )- レ ， @l   姐十どド拍   ん三 1. 2 (2) 

The  sup 打 ㏄Ⅱ pI  (l.l)  means  lh れ @  the  / Ⅱ h  f ⅡⅩ ed- Ⅱ ne  subscriber 

remains@ an@ fixed-ine@ subscFber@ and@ (1.2)@ that@ he@ upgrades@ to 

m0bileser).ice. 

Based@on@ the@model@ Jun@ and@ Park@(1999.@ [2 Ⅰ   proposed ， the 

model@for@the@mobie@market@in@Japan@@@     set@up ・ In@order@to@capture 

the@6ffuSon@and@subs Ⅰ     tu Ⅰ     on@dynami     s@for@succesSve@generati   ns 

o ド p Ⅰ oduCtS as 玉ト ell as 廿 o ァ a ぎ ingle gel Ⅰ eraIlon                                                   

terms@of@the@u Ⅰ     lity@@@     speC     Ⅱ     ed@as@tbll   ¥¥s     

Ⅵ・ hent く正 「                       二 C             二 (                     =｀』;       ⅠⅡ ㌧㌔ he 「 e denotes》he｝enetra Ⅰ on〉ate ・ @ sho¥vs》hat》he［ore》he 

penetra Ⅰ     on@rate@i     ， the@more@consumers ・ u Ⅰ     liv@i         

Ⅵ・ hen 

/ 主 Tr -                     =c                 =c                     二ひ -       x[/ 一百 1+       

じ ⅡⅡ 二 O - Ⅱ X け 一中中 U   

じ Ⅱ       l Ⅰ ひ ⅠⅩ け 一丁， +  り + タ ，   ⅠⅩ /' 

                                            十 1) 十フⅡ 2 ⅩⅠ ;+Q,.X/7 (4) 

Equa Ⅰ     ons@ (2)@ and@ (3)@ indicate@ that@ the@ determini     Ⅰ     c@ part@of@the 

non-subsc Ⅰ     p Ⅰ     on@u Ⅰ     liy@@@   constant ・   /@ means@the@function                 

of@mobile@phone@service@and@ p@means@the@monthi)@ price@ index 

for@subscLbi   g@mobi@@   phone@servi   e   Theゝme」aFables‖ccount 

for@ the difuSon en も ClS roated     mulipl   gene Ⅰ れ 1lonS         

products ・ As@ Ⅰ     me@passes ， a@consumer ， s@v3uaton@ of@a@product ・ s 

att Ⅰ     butes@ usu8l       increases when the product succeeds in the 

ma Ⅰ ビ el   When a new product @       i   troduced @   to the market   

in 廿 O Ⅰ mallon れわ OU@ the product         け nCenal Ⅱ and @nsu Ⅲ clenl   

Ho¥¥e¥er ・ as@ more@ informaton@ becomes@ available@ to@ consumers   

                                                                                                          Fore Ⅹ ample. ⅠⅠ・ lIhllme   

more@adverti   ina ・ s3es@promoti   n ・ word-of-mouth ・ etc     result in 

an                                   product recoamton   Furthermore   the time 

vari   Ues@ Ⅳ a¥ C は plu Ⅱ e m Ⅰ osl o ヰ   lhe ett が eeCls of lhe unavallable 

盆 1I 田 bulcS ( て Ⅰ r け Ⅹ 0 き 亡 n く Ⅰ リ S トけ ㎡ れ bleS)   While some attFbutes ． such 

asp ㎡ c け ・ ar ヒ eas Ⅱ ト a ト a Ⅱは bl0 ・ 0lhel.S 巳 r 亡 noteas ト   Ioqu れ nli 八   0 Ⅰ to 

observe@even@ if@the¥@ have@a@Sgnificant@in@uence@on@the@deci       ion 

process@of@consumers ・ In@ such@ 8tua Ⅰ     ons ， the@ Ⅰ     me@vaLables@ ma¥ 

expl   @@   the@effect@of@factors@such@as@deSgn ， s3es@promoton   

W ん ・ h 亡 [n lh 已け Ⅰ ror l ビ rrlns G @     assumed to follow independent 

Gumbel@distribution ・ the@probability@ that@a@customer ， / ， subscribes 

[ く @ h Ⅹ ビ d- Ⅱ nCor 打 Ⅰ 0 わ ⅡⅠ㍉ Cr ト j じ亡は Ili[l Ⅰ C ノ lS     

      ん二 l     (5) 

e¥p(@I                                                                                     

                                                      @       omitted because》he…hoice probabiliy 

choi     e@ probabilit     i   di     idua@   under the assump Ⅰ     on that the 

determini     Tc@terms@are@independent@ofthe@individual   

㍉ ilnll@ Ⅰ rl Ⅰ                                                                                                                                     

mobi@@     sen@i     e@ at@ time@/@ @@     the@ same@ for@all@ individua@           

  exp(1                 (6) 
exp(f             )+e Ⅹ PCl                 

Define》he》otal market｝oten Ⅰ     al of》he…hoice｜ased［od Ⅰ   

alIlmet.      h    ,.a Ⅰ 

        二ト           三 / く丁       (7) 

lt  i ド p(@SSl ト 1 巳 lh は l  th Ⅰ n Ⅰ ark ヒ l  poI ミ ntjal  ma ト   bC  unch は n 珪け d 

                                                      The tot8   number of《ubscFbers to 

fixed-ine@ and@ mobile@ services@ at@ Ⅰ     me@ /-I @     denoted as           

Then@the@total@number@of@non-subscLbers@at@tme@/@@@     (A'                 

Before@ the@ introducton@ of@mobile@ service@ (/<r@ ， the@ expected 

nel nu@nbe Ⅱ 0t 、 ㍉ u 卜 ㍉ C ト lb Ⅰ r ㍉ al lilne ァ l も トハ Ⅹ Cd- Ⅱ ne Se ァト   lC じ can be 

defined@ as     

4)                                     (8 Ⅰ 

ミ Ⅹ PCJ             ')・                 

After@the@introduc Ⅰ     on@of@mobile@servi   e@(/@@@r, Ⅰ   the@expected@net 

number@of@subscFbers@at@ Ⅰ     me@t@ for@each@ service@can@ be@defined@ as     
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                              m 盆 @nmn じ also sign up l て oimn く )hl Ⅱ 0 ド er ト l じ Cand わ Ⅰ じ ome     d て )u 目 e 
            =(. ㌔                       subsc Ⅱ     bers       @   @     dif Ⅰ cu@   to‥etermine”ow［uch｝ercent｛f》he 

pop Ⅲ aIlon @scons Ⅰ     tuledo ド suchdoubleuse ト s. Asolul@oncan わ e 

                              0 ト lain し C         は CPe@ Ⅰ む ln 甘 O@l IhC annual ド U トト   e ト conducted         

  いり・Ⅰ P'li@ Ⅰ・ l     

¥v.h じ Ⅱ ビ                       +A)         ん -1-2 れ nd                       +}             (9)   「 h 弓 esliml は tedl Ⅰ mn ⅠⅠ del l.silluslraled@n Fie.3   

The@first@item@of@each@equation@in@(8)@denotes@the@increase     

of@subscribers@ who@ were@ previous@ non ， subscribers   The         

second@ item@ denotes@ the@ upgraders@ who@ switch@ from           
fixed ， line@ to@mobile@ service ・ 

2.2 Data and SOftW,a Ⅱ e 

Data@ for@ subscriber@base@ of@mobile@ phone@ service@ in 

Japan ． including@ NonIP@ and@ IP@ mobile@ phone ， is 

published@ by@ Telecommunications@ Carriers@ Association 

(TCA)@Japan@(2004) ・ Further@data@about@ICT@in@Japan@is 

Ⅰ et Ⅰ・ wle Ⅴ， led fr 「 「 O nm Ⅰ IT Ⅵ /hite Book published b ト J aPan Ⅰ 

Information@ Processing@ Development@ Corporation@ and 

丘 rom  annuIalsurve Ⅰ l.esull  ofICT  usage  style  (2003).  l 卜 C 

empi     ical                                       lnC@Udln 住 @ l ⅠⅠ Lll Ⅰ i- Ⅰ "@ エ C[@ Ⅰ 1                                           nl(@@ Ⅰ lln Ⅰ Le れて 

                                    れ nd C く @r ト e 司 れⅡ On 8@ Ⅰ ひ l ㌔   ド l ㍉           conducted ¥¥i[h Ⅰ           

slatlstlc れ @ sonua 「 e. SPSS. 

3.@ Result@of@analysis@and@discussion 

      Empirical〉esult 

Since@ 1996.@ the@ diffuSon@ curve@ of@@xed@ phone@ line@ turned 

dot 牛 nand Ⅱ CaCh Ⅰ Cd Ⅱ ド lhCpe ひ女 in @996. じ 1 は lmlngth は [1 ⅠⅩ C Ⅰ @l Ⅰ h( Ⅰ nC 

line@ @@       no@ longer@ an@ i       olated@ telecommunl     a Ⅰ     on@ industry   th れ [ 

could@spread@out@as@@@   had ， The@posSble@reason@for@such@dramati     

lntleCtlonpo Ⅰ lllnt Ⅱ o110 玉 Ⅰ edb ト deCl@@leels れ ㍉ Sl@ll Ⅰ eedt く Ⅰ わヒ thCl ⅠⅠ く ) わ Ⅱ け 

phone@sen@ice   As［en Ⅰ     oned（n》he〕ierature〉eview in，hapter・   

@nob Ⅱ e pll(@nC and す ⅠⅩ ed pllone @n は トわ C b0th CL@mplCln0nt ぎひ lld 

subs Ⅰ     tutes@ to@ each@ other   ln lh@ ち SeCt@o Ⅰ n   lhC lna Ⅱ ke[ ド of both 

Se Ⅱ ト   lC 亡 ss           i   t     grated       anal 玉 ;7in き トト i[h the                                             

Subst     tut     on@ Di     fuS     on@ ModC     

The‥ifFculty in taking mobile phone and Ⅱ     xed phone line 

subscFber@ base@ into@a@Sngle@ modC@   lies@ in@ the@ double@ counting   

First   it i し quile posslble that people ¥ Ⅰ lho ha ㌔ e heel Ⅰ ll ㌦ ilnl 鮭 [he 

  

    口 ⅠⅠ ¥ Ⅰ 

  

口、 
  

      
fd/lR 二のりり 4       =57% ㎝ )(57 ㎝・ 八     =10350.02(322)   

( 、 ． =  l2lj(i86 八 (.,=65(1 Ⅹ l0  ， (1971. 

く ， 二 167xlL) Ⅱ 207@  Ⅰ ア =  一 10OX@01(3  121. 

仁ノ， @ ‥ 、 = 一 472 Ⅹ 1@  Ⅱ 243).  C ム，，， l@  ニー 1.06Xl0"  (19 ㍉ )   

迫ノ l ,  = 一 j02Xl0  (243L  白 @ 二 135Xl0  1(2.37 ナ 

Fig ・ 3.@Observations@(1953-2002)@and@esti   ates@(1953-2015)@of 

mobile SUbSC Ⅰ iberS       Ⅰ れ p 肴 n b Ⅰ Choice-based 

Substitution@ Diffusion@ Model   

  0) 円谷 ln Ⅲ へ止む tlstlc ㍉わ れヘ eU い n@n け lnIhl) 「 epon ㍉ ト Ⅰ N Ⅰ Pt]Pl   laP ぬ n   

(2) F ア 0m 軒 Ⅹ ed t0 mob Ⅱ e telephon Ⅴ @ and from voice to 

d 盆 t れ 

With@ such@ understanding ， by@ compiling@ the@ data 

offered@by@MPHPT ． Japan@on@the@trends@in@number@of@fixed 

mainline ， mobile@ phone ， PHS@ and@ ISDN@ subscribers@ in 

Japan@ as@ illustrated@ in@ Fig ， 4 、 the@trends@ in@ "portable"@and 

"non-portabl   "@ te@   phony@ subscLption@ as@ wCl@ as 

  .voice-only"@ and@ "data@ and@ voice"@telephony@ subscription 

call  be  com  pal.ed  as  illl@s 汀 ated  in  F ㎏・ 4.  "Ponable     

category@ contains@ mobile@ phone@ and@ PHS@ services@ while 

一 769 一 



  "non-portable"@ represents@ fixed@ phone@ and@ ISDN ， 

  "Voi   e-only"@ category@ contains@ "Hxed@ mainline"@ whil   

  "data-and-voice"  consists  of  "ISDN,"  "mobile  phone"  and 

  .PHS" 
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Voice@only   
Ⅰ   Ⅰ ， " ダ "" Ⅰ -   、 

    
  

20000000 Data-and-voice 
    

OV 、 

Fg ， 4.@ Trends@ @@   number@ of     po ァ ntable     and "non-portable" 

telephon ン subsc Ⅱ     pton and number 0 Ⅰ     4,0iCe-0n@ Ⅰ・ "' れ nd 

  'data-and-voice" telephon Ⅰ subsc Ⅱ     p Ⅰ     on       J れ pan 

く Ⅰ 99 Ⅰ -2002)   

Source:@Compiled@base@on@data@from@MPHPT ， Japan   

4.@ Conclusion 

(1)@The@ subscription@ of@fixed@ line@phone@ has@ started@to 

decline@ after@ reaching@ the@ peak@ in@ 1996.@ It@ is@ considered 

that@the@complementary@ feature@ between@ mobile@ and@ Fxed 

line@telephone@ is@the@reason@for@such@decrease@ in@a@matured 

欣 ed  ph0ne  lil]ema 化 et   

(ii)@By@taki   g@mobi@@   and@ Hxed@ li   e@tel   phony@as@two 

generations@ of@ telephony@ with@ substitutability@ and 

analyzing@ with@ the@ Choice-based@ Substitution@ Diffusion 

Model ， it@ is@demonstrated@that@the@potential@ of@the@overall 

telephony@ can@ be@ about@ 100@ million ， consisting@ of 

fixed@line@phone ， 

(iii)@ Consumers ， utility@ to@ adopt@ fixed@ line@ phone 

i   crease@as@time@goes@by@before@mobi@@   phone@@@   @   troduced 

but@deceases@with@time@after@mobile@phone@appeared@in@the 

market ・ The@ price@ of@monthly@ subscription@ fee@ of@mobile 

phone@ is@a@negative@factor@for@users@to@adopt@or@switch@to 

mobile@phone;@moreover ， the@double-@subscribers@reveal@the 

highest@ price@ elasticity@ and@ non@ subscribers@ seem@ to 

consider@price@less@than@those@who@have@already@subscribed 

to@either@one@service ． The@result@is@attributed@to@that@fact@that 

for@people@who@have@not@yet@adopted@any@telephony@service   

they@ have@ higher@ need@ to@ subscribe@ than@ those@ who@just 

conSder@to@switch ， 

(i   )@ Moreover,@ even@ after@ mobi@@   phone@ @@   introduced 

into@ the@ market ・ existing@ subsc Ⅱ     bers@ of@f@     ed@ line@ phone 

still@tend@to@continue@such@subscription@as@long@as@the@price 

of@mobile@phone@does@not@drop@too@much ・ 

(¥)@In@both@moU@@   and@f@   ed@li   e@tel   phony@cases ・ it@i   

observed@that@voi   e-on@@   servi   e@@@   occupyi   g@l   ss@and@l   ss 

share@ of@ communi   aton@ market@ whi@@   data-and-voi   e 

servi   e@ @@   s Ⅰ     ll@ growi   g ， With@ on@@   mobi@@   and@ Ⅰ xed@ li   e 

telephony@ taken@ into@ consideration 、 the@ substitution@ effect 

lead@ the@ subscription@ of@ fixed@ line@ phone@ to@ decrease     

however ， including@ the@ impact@ by@ the@ Internet@ access 

demand ， the@ fixed@ line@ phone@ demand@ will@ decrease@ less 

than@analyzed@with@this@model   
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