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F1ERDE 74TV V=M — B LU TR ICT 7V
YNy T OALEE D6 FEOFTIECKENZIICRE
AAIZ, ZOHTIEINODOHBEAFEL . ZbI3A EBs )
ICHIRIER L TWDZER 05, L L, B 1, 2 2758,
Aiifa CA7 ICT RO ROJRIR 72D 4-19 O HELE | Z D
R7=D ICT i DR F 2B CICT {5y 700 i [E | BH 70
Tt RS LS LD,

#£2 6 HEDA ARy METEE ICT EREDFED (1994-2012)

AR C 72 ED12, ICT FERR W T I3 DR AN RH
A2 TR DR B ISR RO AR 2 T R
285 ICT FRABUIZIHBE OB, S ORAIL A ME—0
FhnA7 2y THY . ZOHBEEIZA VA1 D FEEL K
XTARANRHDND, K 3, 4 KO 2, 31LZOBADD, 6
HEDICT M UYL DAL= Fo MEHEAEZ 3T LIZH DT
Do TAVTVNIE T HISNDIEY | b @V ICT PEEE 73
MBI B T K=V EH DN =T 4= A%/ LT
Wh, ZOXH7 ICT KEOREENE BE ML, ICT o
TS E UK T AR E OB G STV AT AOREIRE
FTHLOEEZ BN, TOHEEFE DT NERETHD,

Finland In7=4.054+0.560 D; InJ+0.632 D, InJ+0.754 D;InJ  adj. R*0.936  D;: 1994-99 = 1, D,: 2000-08 = 1, D;, 2009-11= 1

(12.18%)  (4.78%) (7.82%) (9.63%) DW 1.02
Singapore In/= 4843+0.272D,InJ+0.385 D, InJ+0.541 D adj. R?0.935 D;:1994-00 = 1, D,: 2001-11 = 1, D: 2009-11=1
(34.91%) (4.93%) (10.36%) (4.71%) DW 1.06
Japan In7=4.841+0.142D;InJ+0.157 D, In J+0.206 D; InJ+ 0.342 D adj. R* 0.937 D, 199498~ 1, D:: 1999-00 = 1, ;. 2001-12= 1, D: 2011, 121
(74.11%)  (3.62%) (5.50%) (11.93%) @71%  DW  1.03
US In7=4250+0.380 D, InJ+0.456 D,InJ+0.516 D;InJ + 0.551 D, InJ adj. R>0.973  D;: 1994-00 = 1, D,: 2001-06 = 1, Ds; 2007-09= 1, D, 2010-12 = 1
(30.10%) (8.10%) (12.87%) 14.71%) (15.90%) DW 1.65

UK In/=4.844+0.250 D;InJ+0.261 D;InJ+0.358 D;InJ + 0387 D, InJ—0.214 D adj.

R’0.973 D;: 1994-96 = 1, D2: 1997-00 = 1, D5. 2001-09= 1, D,: 2010-12 = 1, D: 2002, 03 = 1

(69.60%)  (3.15%) (9.15%) (19.77%) (20.61%) (-3.32%) DwW 1.80
Germany In/=4.814+0.153 D; InJ+0.223 D, InJ+ 0.430 D adj. R 0.938 Dy: 1994-01 = 1, Dy: 2002-11 = 1, D: 2009-11 = 1
(6327%) (4.67%) (10.67%) (5.33%) DW 145

Figures in parenthesis indicate z-statistics (*: significant at the 1% level).

#£3 6HEDICT ERE, VX MEEOHEFZRZHR"  (1994-2012)

Finland  InC=10.120+0.1421n7—0.129 D; In J—0.134 D, In J— 0.148 D; InJ + 0.024 In I InJ adj. R* 0.999
(5231%) (3.61%)  (-3.99%) (-4.07%) (-4.51%) (3.32%) DW 2.54

D;: 1994-99 = 1, D,: 2000-08 = 1, D3. 2009-11= 1

Singapore  In C= 12.868-0.4161n/ -0.722D;InJ-0.713 D,InJ+0.1541n/1nJ adj. R? 0.990
(8.28%)  (-1.34%#5%) (:2.46%%) (-2.38%%) (2.44%) DW 201

D;:1994-00 =1, D,: 2001-11 =1

Japan InC=20.180 -0.165In7-0.232D;InJ+0.050In11nJ—-0.015D adj. R’0.971
(43.63%) (-1.83%%%) (-3.32%) (3.30%) (-3.63%) DW1.72
D:1998, 09=1
USA InC=16.692-0.2481n7-0.532D;InJ-0.543 D,InJ +0.114In/InJ+0.017 D  adj. R?0.998

(33.60%) (-2.35%%)  (-5.97%) (-6.10%) (5.74%) (2.95%%) DW2.02

D;:1994-09 =1, D,: 2010-12 =1, D. 2006, 08 = 1

UK InC=12.126+0.026 In1-0.096 D, InJ-0.092 D, In J-0.095 D; In J- 0.108 Dy, InJ + 0.1/19InIInJ-0.025D  adj. R>0.999

(42.53%) (3.90%)  (-2.45%¥%)  (-2.20%%)  (-2.28%%) (-2.5

g (2.04%%%)  (-5.45%) DW2.22

D;:1994-96 = 1, D,: 1997-00 = 1, D;. 2001-09= 1, D,: 2010-12 =1, D: 2008, 11, 12 =1

Germany  In C=11.845+0.4151n/+0.342InJ -0.069 In7InJ+0.027 D adj. R 0.942
(14.49%)  (2.49%%)  (2.24%%) (-2.13%%) (3.00%) DW 1.79
D: 2000, 06, 11

Figures in parenthesis indicate z-statistics (¥, **, *¥* *¥*¥* gionificant at the 1%, 5 %, 10 %, 30 % level, respectively).

c=C
InC

" BT RIA RIS TR

4, J) Taylor expansion to the secondary term:

=a+blnl+clnJ +dInl-InJ

Consumption C is initiated by the advancement of ICT (/)  Partial differentiation with respect to In./

and increase in the Internet dependency (J) in the ICT driven _olnC
~ dlnJ

economy as follows:
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FEAZ R T2EAZ, ICT OMIRIER 5 12779 L9112, ICT D
MR K> THSBED B ZE S LR 203, RIFRC, A%
v ME A OMEEHE, R ANE I B - B PE S F - T
HORBMK T a2L-07, 20Ot BTy 274y
7, W0y AT Ay K BB CORE L, W OIAE T CICT ik
BIRSNHDT, (1) ROIHNRTZENTES,

- N +7N
i I+be™  1+be"”
§ ICT it DHERE
i
%
HTFSREPH I L D -
Mk Al - wpE | Skl
EHEUZ S AIE T
ICT DR
& 5. ICT DR LB ik DHER.
N N
P

= +
1+bie—a,l 1+bjea/-_/
where 7: ICT stock, J: dependency on the Internet, N: carrying capacity,

a;,a; and bl.,bj: diffusion velocity of / and J, and initial stage of
diffusion of 7 and J, respectively 2.

(HAFRD IR SD,

a,) a,)

p, l+be" +1+be ™ 2+be" +be !
N (b YA+be™)  1+be™ +be +bbe e
24be" +he 1-bp,
1+bb +be™ +be™ 1+bb +be” +bhe™
2 1-bb,
N 1+bp, +be™ +be™
1+bb, be" -l 1+bb ;
N L0 B bel 0 0 (hgy-—P -an
N-p, 1-% 1-bb, 1-bb, 1-bp, ~ 1-bb 1-bp, 1-bp,
_ L+bb;+b+b,  ab, T+ ab, 7
1-bb, 1-bb,”  1-bp,
sa+pJ+yl
1+bb. +b +b 1+b)(1+b b
where o = Ui B a+h) ’)<0, p= 47 <0, y= ab, >0
1-bb, 1-bb, 1-bb, 1-bp,

s
7

b:

a,

(1) O KBz R ET o8 Rtf ¥ a,,b,a, b, 134), (5)
RIZL o TORT LN TED,

b b
Sl LD ar=a ) Therefore, b,=~L-Lob =iy (g=-L-L clash <<b)
ab, J b, ! Loy I y I !
a= D AEDh e, (@ 1) =0
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— 2 — — 2 —
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2(a-1n / 2(a-1)
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1-bb
g b’y/:;/(bi—bl) >0) alzfﬁ(bl—b,) 0)  bb,<l, b,<\F, b, <\
i i n

i

in
the

% Since the Internet has been playing a leading role
the whole ICT and providing significant impacts on
diffusion trajectory of ICT, carrying capacity of logistic
growth in /[ and reverse logistic growth in J as well
as their diffusion tempo (q.] and a.J ) were treated as behaved
in the similar way (a ; I=a jJ). ' /

WhenI=0, p,=¢(=0), N o, op=N WhenI=c, p,=N.
1+b,
WhenJ =0, p,=N-g, =N-g¢, b,:iA WhenJ =, p, =0. Therefore, b, >>b
’ 1+b, N-¢ !

M

@
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(&)

3.2 ICT k& DA/ —%yb, ICT HMEE
ST R I- X912 ICT k& D FREIIA =30 h3, FRIE,
ICT IZEBHHERED A N BB 2 DD T, N2

NOBEMEAEL, Rk TRENDY,

SN Ll gk e N g e
p,be/Eu,J = oy mman=0 T = o map(-"0)
PR A T T LT
YT e, YN e pUerd
o= L aby. al (6)

or p, N a+pJryl
3.3 FEMROMpE~ DR
A/h=4 N EE D ICT OHEMEIL, FITE TR B 70

% RIE L Z OB DI I R IAE T B AT

X720, 72, Aty b, ICT OFHEREAI BT D58

A BFEBTE 2V, 260 EE IO M2 K

TN EEHRELT, Q) RS L L ICT Mk ALEIA

OFHAINT Y 7= > Tk, Lo 2% ek L CrAic L -

TATH Z &iTi b,
N 1

N’pl_l_%_

a+ B+ )+ yU+ L) =a+ B+ + By + 7, (2'2)
where J; and /; imply magnitude of the dependency on the Internet
and advancement of ICT while J, and 7, imply their learning effects.
Since learning effects are generally proportional to time trend ¢, these
effects can be depicted as A-f where A indicates learning
coefficient. Therefore, equation (2-2) can be rewritten as:
N — —
N-p, - -4 -

a+ I+ + At (2-3)
Here, in order to avoid the confusion due to inconsistency with
preceding notation of equations, J = J; and / = I; depicting the
magnitude of the Internet dependency and advancement of ICT,
respectively. Since J and A and also / and A interact closely,
interaction between them should be included in equation (2-3) as:

1
N = =a+p)+d+ AU+ t+ul -t (2-4)
N-p, 1- PTI
where &, g4 : interaction coefficient.
Equation (2-4) can be rewritten as
1
NN =T @A (B +(r+ )l =BT 7' (2-5)
— P -5

(25) RUZHASWT,ICT St 6 HED 1994-2013 4FD
20 EH @ ICT MiAE TR R 2T L7 il R E, & 4 1R~
LBV THDY,

ZOREFITIESE K E D ICT filliks Sl 2R & FHIL 7=
i RiE, & 5 LUK 6 (TR LB THD,

/3HriZ. Conference Board Total Economy Database™, July
2014,” http://www.conference-board.org/data/economydatabase/
K O¥ UNData, World Telecommunication/ICT Indicators
Database (UN, 2013) O7 —4%FH\\Ti1-7=,

? Given that I and J play leading role in ICT prices increase and decline,
prices decline can be depicted as follows:

dp, _0p, &  Op, Al dp,
dl oJ dJ ol dJ dJ

4 3HT1E. Step-wise semi-heuristic approach [ZH&HLL 7=,

p=FU,0)
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# 413, 2-5 REHT, 1994-2013 4ED 20 EBICHTZ5
ICT it 6 WE D ICT ik TE R E R A /3 HTL7eb D Th D,
Ky T VORREE (2000), V=< vays (2008) Zhbd ET D
SR DOREIEZE AL Je O [E [E A O BEEE AL D EIT D
WCIE, 432452 W TE DB [ T,

2-5 A, K5 ITRTICT O - EPEASRAN R %
FEMEICENTZET Y (RRFEEBIME) THDHA, ST HE
WHRWTIER, —RDO74v A )T LI W EEPEE D
(ill-behaved function) #fSZMNEL TS, FEEEDSy
WHZ S 72> Tk, ZOMFrEE 2L T, Step-wise

semi-heuristic approach (Z{&K#LL 7=,

#F 4 ICT %cift 6 YED ICT BEZRER (1994-2013)

Finland
1/(1-p/N)—76.00 x 10° [ =-2.580 + 7.511 x 10° D; J+ 2.552 x 10° D, J+4.743 x 10° D3 J + 5.432 x 10° D, J
(-4.47%") (1.78%) (0.745%5) (2.08*%) (2.39%%)
—1.294¢t-0.779 x 10°Jt —1.952x10°1t +3.574 D adj. R?0.999
(-2.62%%) (-3.89%") (-15.85%h) (7.68+" Dw 177

N =130, D: dummy variables (D;: 1994-97 =1, other years = 0, D,: 1998-01 = 1, D;: 2002-09, D;: 2010-13 =1, D: 1998, 1999 = 1)

Singapore
1/(1-p/N)—-97.00x10° I= —-2384—1.51x10°D;J+0.34x10° D, J—1.925¢t+0.14x10° D, Jt
(-6.33%") (-2.54%%) (1.09%°) (-10.58*h  (3.27%")
—-0.04x10°D,Jt It —2.74x10°1t+0.938 D adj. R’ 0.999
(-1.30%% (-27.16%" (3.43%") DwW 1.79
N =120, D: dummy variables (D;: 1994-02 =1, other years = 0, D,: 2003-13 =1, D: 1994,97 =1)
Japan
1/(1-p/N) — (235 -3.30 t) x 10° [ =~ 10.621 — 8.047 x 10° D; J — 4.050 x 10 D, J —3.280 X 10° D3 J +2.056 x 10° D, J

(-9.60%") (-2.82*") (-1.69%%) (-3.20%") (3.48+")

—2.2541t+0.345x 10°D; Jt +0.290 x 10° D,Jt +0.213 x 10° D3 Jt - 0.148 x 10° D, Jt -3.872 D adj. R?0.999
(-3.37%)  (1.33% (1.34%% (5.50%") (-3.35%") (-3.96*Y DWW 2.46

N =101, D: dummy variables (D;: 1994-98 =1, other years = 0, D,: 1999-02 = 1, D;: 2003-07 = 1, D,: 2008-13 = 1, D: 1995, 1996, 1999 =1)

USA
1/(1-p/N)—(225-1.10t)x10° ] = 5.985-39.748 x 10° D; J-29.780 x 10° D, J - 15.754 x 10° D3 J
(3.46%") (-2.92%") (-4.95%") (-2.17%%)
—~3.766 t + 1.291 x 10° D, Jt + 0.488 x 10> DJt - 0.685 x 10°D3Jt - 3.692 D adj. R? 0.999
(-3.23*1)  (1.15%%) (1.13%) (-1.68*%) (-3.45%" DW 1.69

N =105, D: dummy variables (D;: 1994-00 =1, other years = 0, D,: 2001-07 = 1, D;: 2008-13 = 1, D: 1995, 2001, 2009 = 1)

Germany

1/(1-p/Ny = (170 - 1.68 t) x 10° 1 = —2.793 - 21.147 x 10° D, J - 4.501 x 10~ D, J+2.100 x 10° D;J + 13.078 x 10 D, J
(-3.28*") (-3.66*") (-3.71%) (5.09%") (25.84%")

—1.694 1 +3.224 x 10> D,Jt + 0.289 x 107 DaJt - 0.270 x 107 D3Jt - 0.882 x 10° DJr - 2.668D  adj. R>0.999
(-4.30%%) (3.22%h (4.27%" (-7.94%") (-20.57%") (-6.13%") Dw 230

N =105, D: dummy variables (D;: 1994-98 =1, other years = 0, D»: 1998-04 = 1, D;: 2005-09, D,: 2010-13 = 1, D: 2001, 2010, 2013 = 1)

UK
1/(1-p/N) -90.00 x 10° I = 5.389-3.775x10°D;J —2.974x10° D,J —2.580¢+0.186 x 10° D, Jt
(2.15%%) (-1.46*%) (-3.30%") (-2.76%  (0.975%°)
+0.081 x 107 D,Jt +0.839 x 10° It — 2.037 D adj. R? 0.990
(2.42%%) (0.815%°) (-1.51%%) DW 1.60

N =120, D: dummy variables (D;: 1994-02 =1, other years = 0, D,: 2003-13 = 1, D: 1994, 1995, 1997, 2008 = 1)

Figures in parenthesis indicate t-statistics. *1, *2, *3, *4, *5 and *6: significant at the 1%, 5%, 10%, 20%, 30% and 40% level, respectively.
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4. ICT KREODREM: BE M

6 #ED 2000-2013 FEDRID ICT k& T AL B K D L
1E, # 5 RO 6 1R TERBYTHS

TVE RS EICT FEREH TICBIT R AR S Fth
(B DEHeE R RSB CL ICT RO b2 Uk
95 ICT et E OB 1V AT AOAREIZEL, kD 57
HEAFOND,

#£ 5 ICT %t 6 YED ICT MERFRER (20002013 FH)

:_:::::m dI.'l“::er (o e R S
Finland -5.3 -10.3 3.2 -18.2 ol 1
Singapore L2 -13.4 182 -14.0 13 163
Usa 5.6 -14.7 1B.1 -10.0 12 T (9
UK -1l -16.4 12.1 T.2 04 20
Germany -10.1 270 o3 T4 = 12013
Japan 55 33.5 138 | 142 04l 1621

a

Other factors can be identified as “institutional buffer function” including

learning effects, assimilation of spillover technology, economy of scale, labor
quality improvement, maturity of capital stock, improvement of management,

industrial structural change, effects of external economy, and policy effects.

" World ICT Ranking by Networked Readiness Index 2014 (WEF, 2014). Figures

in parenthesis indicate 2013 ranking.

Change rate+
Zp.a +
30
231.:7\ . dueto
20 T — 718.1#\\ 1380 Otherfa
T 1210
10 — 9.5+ e duetow
ICT
E;;ES Q
I6ass «5.3—— 6.60 71 . —
920 b RN |
e T 101
Rt T aae \\\ due tor
20 . Interne
-30 2644 BT
-33.5¢
-40 Finland  Singapore USA UK Germany Japan«

X 6.

() 747X, 6 NEOH T AVF—2y b FEEITE R T2
MRS AR T2 B0 et /NS, YV =V, TAVIISZ S
wr<

(i) ZOREEDNEAIT, 2013, 14 FO IS E S ONERL
IO 695,

(iii) ICT 7v%V 7" EAL D7 40708 (R 7, Vol s = ([F
2AD)TAYA (T ALY A=y ML RIS DK
SiE, FMIRAR T AW L , Z DA i IME 35 T4y

5 ICT FEREE I T D8t EEE T2 ICT Otk

FRIZ. MR S BR BT SR CRUBICBUGR L FAUSSHIR L CHER
EENPEE CTHLOT, BEIZIN-72 ICT #ERO —mttEZ skt
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