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+Mobile Telephone Penetration Rate
(MTPR)

E Mobile Telephone Subscribers(MTS) :

Users of portable telephones subscriting
an automatic public mobile telephone serv

EMTPR:

(# of MTS / Population Sizex)100

- Mobile subscribers per 100 inhabitants



+Fixed Telephone Penetration Rate
(FTPR)

E Main Telephone Lines(MTL) :

Telephone lines connecting the subsceber
terminal equipment to the public switched
network

P FTPR

(# of MTL / Population Sizex) 100

- Main telephone lines per 100 inhabitants



+MTPR / FTPR in Selected Countries

B MTPR/FTPR = # of MTS # of MTL

e Cross-over Point :

Certain Year that Mobile Telephone
Subscription overtakes Fixed Telephone
Subscription, that is,

MTPR/FTPR > 1
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J—Using Hierarchical Multivariate Linear
Model(HMLM) for FTHC

B Application of Growth Model at Level 1
and Level 2 on the Changes of FTHC for
12 Countries

B Allowing Estimation of Multivariate Normal
Models from Incomplete Data

E Development of Some Main Factors to verify
the Trends for FTHC due to Mobile Effects



+ Unrestricted M odd

mLevel-1 Model
: model for the within-subject variation
Q
Y=+ LT X €,

wherey : t- th observed status for subject

t =21,0IT
T, » a=omg : level-1 coefficients

X - level-1 predictor

or, in matrix notation

Y, :Xiﬁi+e’ e~N(O’Z)

HLeva-2 Modd

: model for the variation between subjects

S,
ﬂqi:’gqo-'-sz:l:ﬁqsiqui’ q=0,11IR

where 3 , s=o1mg, : level-2 coefficients
W.. - level-2 predictos

All random variation absorbed infp



+ Basic Quadratic Growth Modél
for FTHC

(Level-1 Model)

Y =TT, +7T]j( Ay _L) +7Tz( Ay _L)2+eti

where Y, : t-th observed FTHC for country

t =1,0I6
a, . t-th observed year for country

L : specific centering year

—
Y. =TT, +7Tjj( Year i _1994) +7T2i( Year i 19992+eti

(Unconditional Level-2 Modédl)

7T0i = 1800’
=0,
=0,



Table 1. Basic Quadratic Growth Modéd for FTHC

Fixed Effect Coefficient >andard - 0 palue
Error

Mean FTHC .

in19%4, 3_ 0010 93044 0.000

Mean Growth Rate
in 1994, IB
01

Mean Acceleration,

B..

0.004 5477  0.000***

0.001 -6.038  0.000***

*** - P-value < 0.001

Table 2. Growth Rateat Certain Year

Year 70+ 2 11 (Year , —1994)
1995 0.014
1996 0.007
1997 0.000
1998 -0.006
1999 -0.013




+Advanced Quadratic Growth Model 1
for FTHC

(Level-1 Modd)

Y.=TT, +]T]j( Year i _1994) +7T2i( Year i 19992+eti

(Level-2 Moddl)

7l :1800-|-ﬁ01\N01j :ﬁoo-l-IBOJ(SYSTEM)’
7L, :1810+ﬁ1W111 :ﬁ10+181: (SYSTEM)’
7T :ﬁzo-l-ﬁzlvvﬂ' :ﬁzo-l-lgzz(SYSTEM)

where SYSTEM : Indicator for Mobile System

Single Mobile System(SM S) 1
- European Countries

Multiple Mobile Syssem(MMYS) : -1
- Non-European Countries



Table 3. Advanced Quadratic Growth Model 1

for FTHC
Fixed Effect Coefficient Sté‘?f;r d Tratio  P-value
Model for FTHC in 1994
I nter cept ,3 o0 0.935 0.003 355.937 0.000***
Slope ,301 -0.017 0.003 -6.578 0.000***
Model for Growth Rate
Intercept 3 0.011 0.002 4572  0.001**
Slope ,311 0.011 0.002 4.694 0.001**
Model for Acceleration
I nter cept ,3 0 -0.002 0.000 -4.950 0.000***
Slope ,321 -0.002 0.000 -3.741  0.004**

** - P-value < 0.05, ***:P-value <0.001

Table4. Growth Rate at Certain Year

JT, + 2 7T,(Year —1994)

Year

SMS MMS
1995 0.014 -0.001
1996 0.006 -0.003
1997 -0.003 -0.004
1998 -0.011 -0.005

1999 -0.019 -0.006







+Advanced Quadratic Growth Model 2
for FTHC

(Level-1 Modd)

Y. =717, + 17,( Year ,-1999) +77,( Year - 199) +g,

(Level-2 Moddl)

7T0i :1800+180W0]j :1800+1801(SYS-I-EM)’
7Ly :1810+ﬁ1W111 :ﬁ10+181: (REVENUE)’
7T, ::820+ IBZWM :1820+182:(|\/|TPR/FTPR)

wher e SYSTEM : Indicator for Mobile System

REVENUE : Average Earnings per HH from the

provision of all typesof mobile

communication services between 1994
and 1999



Table5. Advanced Quadratic Growth Model 2

for FTHC
Fixed Effect Coefficient Sté‘?f:rr d Tratio  P-value
Model for FTHC in 1994
Inter cept ,3 o0 0.963 0.007 140.819 0.000***
Slope ,301 -0.020 0.000 -226.775 0.000***
Model for Growth Rate
I nter cept ,310 0.010 0.003 3.820 0.003**
Slope ,311 -0.000 0.000 -20.407  0.000***
Model for Acceleration
I nter cept :820 0.001 0.000 2.750 0.019**
Slope ﬁ21 -0.010 0.000 -248.292  0.000***

** - P-value < 0.05, ***:P-value <0.001



+ Conclusion

1. Dramatic Growth in Mobile Telephone Subscribers
in Many Countries

2. Decrease in FTHC dueto Unexpected Increasein
Mobile Only Households

3. Fitting HM LM to analyze the Relationship between
Coverage and M obile service

4. Some Significant Factorsto fit HMLM for FTHC

Difference of Mobile System between European
Countriesand Non-European Countries

Revenuein Mobile Communications Service

MTPR, FTPR etc.

5. Necessity and Usefulness of Sustained Studies
concerning Mobile Effectsfor More Years and
Countries



