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AR 7100 242 2 AlQlo] AR AVEIM AAShe HIEe] 2718 Ao HofE o flojk, £ Aol AA|
A 9L Al T A % I 3] st metd < Qlrke 2ol itk ofefet Ble SESlAr £l ICT A4t At
Aste] 7hA sl 2-& T ICT ABAF AR Ajste] Ati7H, ICT o] Atdoll F =l ICT AL Azt v, AA] AA|<] At 7to]
B7V1H 0% QAR WA EAISREA] A4S ASEA ST 24 2 BA| A A2 ASH 0 s FolE A oW ICT #dd
Ab1e] A A Aol 710fehe A7t 3] S71RE A 0= ekt S35, ICT AL Atdel A Al g el A4 7193 2 Heke
ICT o}§ A& 53 74 o= 7]ofst a3t of 2 A= Weiidtt. S, ICT A4t AR Ajgfel 7143t ICT o8 4Rie]
FUE ICT AL Afste] vl 7ol A714 2= A 7)) WA Qe Aoz Uebdth. B3 ICT A4t AF Ajste] AditA
32o] ICT o8- Aol FHU=E ICT B4t Ajste] Hl52 7141713 ol & 53 BA A9 it SHIA7IE A= UEhit ole
ICT 4t AHRie) 7H4s1eto] ofer Atele] Bita g S7HA17A AA 9 Age] - 2o e J3e F= Ao sj4E -

FHO  BESU7ISHY, MY, S7I0%, ICT dit 442, ICT 018 e

The Impact of ICT Sector on Economic Output and Growth*

Yie, Myung-Soo** - Nam, Soo—-Joong***

) This paper analyzes the size of direct and indirect impact of the information and communication
_ technology(ICT) producing sector to the Korean economic growth We first divide the entire economy
into the ICT producing sector and the ICT using sector, and estimate the contributions to the economic growth by
each sector. We also try to answer the question on what the possible causes of the ICT producing sector's contribution
are to growth. In oder to find the answer, we focus on the change in the relative prices of ICT products produced in
the ICT producing sector and examine the long-term relations among the relative prices of ICT products, the ratio of
ICT products used in the ICT using sector as an intermediate input, and the output of the entire economy. We find that
the overall economic growth has been weakened but the ICT sector's contribution to the growth has increased.
Specifically, the indirect contribution of the ICT producing sector, through the ICT using sector, to economic growth
was greater than the direct contribution of the ICT producing sector itself. We also find a stable, long-term negative
relation between the relative prices of ICT products produced in the ICT producing sector and the ratio of ICT
products as an intermediate input in the ICT using sector. In addition, the decrease in the relative prices of ICT
products produced in the ICT producing sector increases the use of ICT products in the ICT using sector and the
output of the entire economy. These findings can be interpreted that the price decrease in the ICT products improves
the production efficiency in other sectors and helps directly and indirectly, accelerating growth of the entire economy.
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(Information and Communication Technology,
ICT) 2 AL olzfat 43 Aeme] 7]ukglol
2hz HollA & A9do] A Awto] A= FaFol o
ste] cheet SWolq @77} o] 010 Bast ek
ojo] 1= S2utet ICT #H Agdo] A A4
ol 71ofshs A S4ote H & Argjo] A4t

o T2l sl tstel 424 st g,

25| AP Y= A2 19909 S5 o] 5 et
o] ZhkE BAEAY] U ICT & 4
A] o] A&FEIL §17] wizolth. olHgt A=
2 F2 A8 A (Growth Accounting) 42 &
5] o]Fojz|1L Q1o [CT A& gt £x4571 4
112 Qg AHEASKCapital Deepening)’t AAA
ol 71ofst= Ao tisto] EAdt=d 2= F
o] &tHJorgenson, et al., 2008; Jorgenson & Vu,
2007). £3], Oulton(2012)2 ICT YAt AH] AHA]
Hrh= ICT of-& AFoll A9 ICT A2} o]-g-o] i =]
11 Qls MY 07 wFAAdo] 34 7Rl
= A&l

SYUEE o R A3 B4Z o83t M
9] AL &= Jung, et al.(2013)7} Pyo, et al.(2015)
5ol 3Utt. Jung, et al.(2013)< ICT o]& A9l &
QAKXA(Total Factor Productivity, TFP)°] 7
Al A TEPOllAl ARt BIS3 ICT A2 1 4
O] AbQ] Apo] A /el 71oft AEE T
7] A5 v w824 sttt A Pyo, et al.(2015)
= F77HA] AR A £4E B9 ICT A=t NICT
AFEo] Aol 71945l =g w7PEE B|io}
+ T, 1996d-20099 7|7kl tiste] S-EueE
EOHEE 87l tfst = 7hd AeE A5t 54

HE 2 g (Dynamic Panel Model)& ©]&3at] ICT
AR 9| FA7F g0 v A= RIS 706t

oH, AAYE £4Z o83t ICTS A4
& 7] BAE BAT AFe BA ¥ A4t
Kim(2007)& u|2S jArC 2 Granger A4 A
3 WE QA B FY(VECM) 342 53f IT 2HA
o] AAAT} 1§ ol A7 & QAL TA
7} QA=A B4k 01, Lee, et al.(2005)2 A=
I A5 207 =7HE ddeE ICT A< A4
& 29 #AE VECM F4Z ol-&sto #4511t
FEu ARE o83 29 A= Yoo(2002)
9} Hong and Kim(2015, 2016) 5& & 4 3t}
Y00(2002)2+ Hong and Kim(2015)2 ICT £k}
A% 2t Granger AHA B4 AAlsHlLH,
Hong and Kim(2016)2 F4+& £4(Factor Anal-
ysis) °]-&3ste] ICT AtdZ & RADFA}
FI7W7HA] ] vl 9l diste] sttt
J8y 0] 7 ICT #& A4 Hrok= ICT #
i ol A= FEGAlROke} o] £ 4t¢fo] AAA
ol A= Granger A#HA ] 24 (Yoo, 2002)
o[t} ICT R&D FA} ICT Atd9] H71714] 7] o
A E4(Hong & Kim, 2015, 2016)3H= o =+
Stejo] ICT 4Hdat A4 AAE% 7He] BAEA S
FYobA] 2ot A7 Sl

AT A EAo|ME ARAES] A} 7
729 4 A7 8 =i} T shioltt. &4,
ICT et A3 A B4 0 A= ICT 419 TS A
Al A5 7F F-85] AHEA] o2 SHo| Fojth. EoF
Ar £ 9 A4 7189 SAEA 71k HA71A
o2 MHHE OE A5 EHU&Y A 5 ET A
o gt £1& of2et AR A 35| 9
sto] A3 A A4 Hrh= 44710 24 9 AJA
g ARE o83 £A4S AAstAL o]F B9 ICT &
& Abo] AA AA Y & At WA= JF= A
it o]yt A|AE E4(Time Series Analysis)
< ME A= g4 (Stationarity)2 A A
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O 2 FAY IJARANA 7] 4 A
o FANEE 3T & Urh(lLee, et al. 2005). E
S ICT Atie] Aol wAl= Gl tisto], E3
Eo].}:_ Hlgl Z+o] [CT A3ke] Algj71ATH ABAto]
FAIAG EAS AT Ate BA g2 AFS
PH 2= FF ICT 4ol A Agto] mjA]=
b Aok B Qo] ot BASES Ale
oA 71995t H7} STk & Aol
ICT #¥ 4} 4 A7 =g F4517] el A
i AL A4} ICT o] 4o &
3 3 ICT ’%VL Abdo] HA| Aol mA= 2
AAQ FF] 7|9k ICT KA Abdof| A AL A
3H5 o] &sh= ICT o]-& 4tge] AA/d 7194st=
H|%9] 7] #3512 v w3t} o]2 Ed) [CT At A
o] HA| Aol mA= A-7HHAR] FF 275
At A} ot

otd, 01315‘} ”ﬁﬂ% "31}71015 =4

2
l:l S.: ok

ol
o re
[‘Il‘

rir

N oR T I‘
O & oo“

JE
O
=2

% %i 3 "&é . w olele e Fusta &
T ICT A4 Atglo] A4 A1) Jate] G o

A= Alof| diste] ICT AYAE Abdol A AYAkE A5t
o] Ai714 wsto] 24E F1A etk Basu
Fernald(2007)2 Oulton(2012)2 4A1/d%<]
o5 ICT gH|9] Ati7H4 steto #5351t o=
2 ICT Ak 371718, A%, A7|e 22 H87|«
(General Purpose Technology, GPT)V& Q1415
AOEN ICT A3t 4Hi7H4 steo] ICT A2k o]

and
AQl

&5l ofEf AFGol A A& 5} 5%
< &ololA sto] ATHAQl B4
ks Aol F&E5H3 22 ICT A7t @9“713
A AAVE SFE Tt 57 m itk o
T& 44 9t} (Jorgenson, 2001; Gordon, 2000,
2003). 1= A719) Basu and Fernald(2007)2F
Oulton(2012)9] =2Jof| F&5tof ICT AJAE Ao A
AAHE Aste] Ai7FA R ICT ABAE Abglol|Af YAk
A7k ICT o€ Ag9 S0 AgtE FA= = HF
Zbol A71 4 0 2 b ARl TAZE UA AW EL o]
25t BAZF A AA ] Batol ofwgt FFE 1A
LA 247} o] [CT AJAE Ablof A AyAtel A3}
off thsto] A2A Hrt= SHEY AStEA Q] Gt
24e & Ao, o]F B3 ICT A4t 4Fgo] B4
A o] Aato] A= FFY v Aol disto] =
OfstaiA} gt

219 AN vy 2ok A TR &
Ut ICT & A1) Aol AA AAA 719
o AL S FAota ICT At 499 A4l AA4
ol vlA= A -7 A1 JFY F710] tiote] A
2o}, A= ICT AJAF Akojo] AA AAo] gk
< MAE 99 9 o BHAE A7 95 ICT
At A9l A7 sheto] ofer Ajlo] m| A=
et AA AA 9 Agatol mlX|= 7Hd aTto] "’HO}
AR B AIAGS o]&8 A At
= EAE AZ517] Yot Johansen 3&8E HA}

Canonical Cointegrating Regression(CCR) ¥

2

Fully Modified OLS(EMOLS) 4% 52 &-85}0
EAoHITh VA EA4W-8-S QoFotal HAH AJA}k

1) ICT Ajeb7t A4 AVl ol M871e2A 422 ke

712088 ZAse] AAH SR STHhe Adolet. v, 1CT A5 o
718HRE Qs 7o) B2l ICT Ash ofet Alglo] Aalol S Q48 dhajshs oate o &

o}
e

= 2}o]7} Qlth(Cardona, et al., 2013).

2) Basu and Fernald(2007)2} Ou ton(2012) O ZQAMAA T AR AR EHO} ICT &
oA HREA7|E(CT)S

BA0)4 1CT 29 Airtd srekg

Asf= ICT YA Aol 4] 7] EEIFICT Agke] 71 W3l o= ofet Akl

gl HE}E A4st= Aol ICT B4k Al Y
ofet ARJelX 9] 71E B E oFfAA]

F

A R7] A5 A3 A £AE o859t &
o, [CT HE9 A7} sigoz 010H

AT A
aeE

711?::&’\1 RS SIS

A4l qM ICT o]-8F-& &7} ICT AR astiet 24 ‘%F%Urﬂ U= o2 ek 3hH E1oJA= Basu and Fernald(2007)2

Oulton(2012)9]

BT 2ol 44D B4E ARshn 9ot [CT AP0 sieto] AARA] A4 B ZA] A s

EEEELE

FA8tch= AofA] Basu and Fernald(2007)2} Oulton(2012)9] +=4 3t fAFs}C).
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T 4o ZHEE 710k 24

1. ICT 23 i

& doA= ICT ¥ 4y AAE 7o &
Aof orA S-2uet ICT AT dgof| tjof Ao
7|2 2tk (1" 1) S2uEt A4 GDP thH| 4]
¥ GDPY H|5Z H|w g Zolt}. 199 vt 1T
£ ICT A4t AFA(ICT-p) GDPY] HA] GDP tfH] ¥
FE=)E 9uloiH, A4 ICT o] AA(ICT-u)
GDPS] AA GDP djH] Hl&(+F) SJuletth. ICT
A E5+= Jung, et al.(2013)7} Pyo, et al.(2015)
£ A5k ICT-p AHY2 S9AY AASsE
5 5 A7 2 A7) AxGH AuAYge R

A

S

5

ICT L40] it 3 ZHEH DIRl= Se-4At LAY

=
ri
rz
R
mjo

A, 712 AT AE A FollA Zrf 2 A, &
9 P, o4 9 Add, AFGARIAYG o
NICT A2 ICT-p A4t ICT-u AHdE A9l
£ A4 olt.

ICT-p 499l GDP dfH] H]Zo] 1970Wtol&
1% olgko]l ELatd ot 20164900E 13%71A] AF%
stttk 28y A 7)) 24 1 HFol ¥4 F
< 4= Qlck A, ICT-u AFI9) GDP djH] ¥]%
19708 d} 25% 43014 2016 )l= oF 32%7H4]
A5stgint. 28y £ 2Y GDP H|59] 7S A
HEH, 19709-20164 § ICT-p AH4<9] GDP H
H] H|F-2 12%p AF53t Hhd, ICT-u A4 7%p A
S3l=dl 13 3HH, ICT-p AH19] A4 GDP o
H] 159 F7M4EE 197049-1990¥ ] 4714
L ghkskl ot 19964920164 5 <F 8%p A5t
At ol 19709-1990d FH7kA| 9] H|Z Apo|7}

o
=
o
.

BAIY o, ICT-u A4 A2y F 5450l 9 4%p 1 A} H|wold & 2 59U & 5 A
9 EAA, 714 € Y] Az, L7 Az of FAYGS A NICT AH49] GDP tiH] H|E-2
14 e %) 35
- ,_f‘\~___—___,—-/’——'“‘"—4”’/r g i %

10 ICT-ulrhs) 2
8 20
6 15

ICT—p(hs)
4 \ 10
2 5
. ..,n,l,ll,ll|,||,|,||,|I ,,,,,,,,,,,,,,,,,,,,,,,,,,,, .
1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

note: *): Values in 2017 are the sum of the first three quarters.
source : The Bank of Korea

(J& 1) ICT &3 222 GDP HIg
(Fig. 1) GDP Ratio of ICT Related Sectors*
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1970 1975 1980 1985 1990

1995 2000 2005 2010 2015

note: *) Figures in the graph represent year on year growth rate. RGDP, ICT-p, ICT-u, and NICT indicate the real GDP growths for the entire
economy, the ICT producing sector, the ICT using sector, and the remaining sector, respectively.

source: The Bank of Korea

(J8 2) #28 4 GDP YHE
(Fig. 2) Real GDP Growth by Sector*

19709th 74%014 201649 55%= ZA SropzA| gt
o] A5 MA| GDPOIA Aot HISS =2 ACE
e T

(O™ 2)= A9 GDPY 47 £ TAGH

Zoltt, Y& FAJo] 71 AML ICT-p A, Al
X A9 442 [CT-u At GDP 37H&olw, 51
ghu] 29 AL [CT T AFAS A Qg A9
GDP $7h&(NICT), 121 #4]o] gl A HAt
A GDP 37H&(RGDP)Z 2Ju|gttt. ICT & A<
BAZ7HEE NICT AH99] ARG 7HE: Bt =2 A
S % 5 ol AvtE oz S-EyEke] GDP 7He
19704} Z4to= A7F 10%E AFglsitizh M4} st
ghoto] 20009 H) o] FHE = Bt 5% T|Tte R £5}
=JQict. ICT ¥ 4H99] AE7HE E3H 197090
2 20%% Aslsttirt 20009 o] FHEE E3kE
Ouf, ofg} AFQ} 3} Bl wotH of o] 2 20 R e
W E3F 20009 o] Hol= ICT T Al 9] A4S

28 2019-018

‘ ‘ (024_045) 01¥=~.indd 28

7H&3}F NICT AH49] AJAHE7HE 7] HAk7E 15%p
]Al—oi =2 .\110]04 014- 200015] o]_,.oﬂ__ T u%x]- T
3 10%p OIHE A F4AH A= YEiT
Aeotd, vt AA8E 2710 ICT &
St Ak} AJato] HA| GDPOJIA] AFA| ok H]So0] u]u]
stou 1990t F4F o] & ZOo & SrfE it
T2y ofds] ICT & A Q] AYAto] Al GDPO
A AR Bk H]F-2 NICT AHdo] vlstoe] &) g},
StH, o] gt ICT & A9 A GDP thH] H]5<]
TFAL AN Z7)0)= ICT-p A1 9] H|Zo0] &9t
o1} 19909 H] FHto] % A A5ttt AA A
GDP9] A7t Z7H&-2 20004 % A E3lE =
dl, ICT &3 A1 9] JAS7HEo] ofet AF9] AJ4k

Z7hea} ulwste] 27 ELolE B8 E A9
AAE7HE EF 20004 0] 37 EshE A0 Ut
ehitt

(Od 3)2 AAE 7H4259] HEFo]
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note: 1) Solid line with squares(ICT-p), solid line(ICT-u), and dashed line(NICT) indicate the GDP deflators for the ICT producing sector, the
ICT using sector, and the remaining sector, respectively.
source: The Bank of Korea

(1% 3) 224 GDP C|Z0IF
(Fig. 3) GDP Deflator by Sector ®

¥ GDP HEFIHE 2R Aot ICT-p A 9 A571H4 sketol 200099 FA942 F=5¢
9 745 19954 olhol= & AHAY 7HAAIe7E AL Row FROIE 42} g o] AdE o Qe
Aom AEotio 199549 ofF F43] sfEfeil o] 2 ALz si4E & g Aol

o 24 ICT-p 0|9l A9l 7HRle & 713t

of 2AA A&Aor A5 A2 & < At olAF 2. ICT &g M8 7|16 £

ICT-p At} 7HAA|7} 19959 AR 2 A 2fo]

7 U olire 19909 287HA= ICT-p AHge] & HoJA= ICT Atel BAgel 7199she 4=
AA7IE] AR Al7]01H, 19958 FHF o] &R & ST d=2Fo|A AlFste Ad GDPY 3
BlE 19909t 2H7HA] o] ol AA7IHE sl 7] & A7) o A E SFEAT 1 %
EYAZ SA NS FH SR ICT-p At =9 299 go] dAsHA] gh= vI7HAR S4&
BAtEl= Aste] 7HAo] stetet Ao ojsfd 4+ HRlth. ol ut A7isHo] o) ALtE FEE
< Zlolt. ofdt 7HAHE Fol= v=ol ICT A A4 GDPY 447 g 3 A4 BAYLGEL

At

-

PA )

ian

HBk2 Q1T mBAAYo] IA 453t VIS UX3HA) A BnkY 2, wek 49 GDP ¥/ b
JeeHOulton, 2012). TeA] ol ICT HA 49} o] M=ol 1 288 G ¥,=X,+ 22 AAErtd

F

3) A4 GDP 34 WS 14" 712499 714 B FU75AE Adsle 14715 (Fixed Weighted Method) ¥ AWk 744 B= AL F94<
71EX 2 olgste] Gl Ad GDPE A5 7153 (Chained-weighted Method) 0.2 FEET} 1471& Mo wet A4 GDPE 43
ZA9ole 2548 A4 GDPY o] A AAGDPS} A= 7ol AR sl v A7) A9+ B2 44 GDPY the Fo] HA 44

Yo 29
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A4 GDP(Y ) A%E (V,—Y, )Y, & 2 5=l
}\5];8-71041:'—91 @' (Xr_Xt—l)/Yf—l+(Zf_Zr—1)/Yf—1
o7 BAHG Ty /P4l AHEHA o A
4 GDP &2 T 44710 =9 gt ZotA|
A et EtA ZiolAe 479 SHA v
7Hd 2AE didst7] fsh o=t 2ol Jeon and
Kang(2008), Jung, et al.(2015)7} AJAI3t BFHS o]
&3t7] = gt

A7)A (X[ Y ) t—AI-olA A4 A- GDP (V)
Aol tigt X, AFJQ A7 e ou|ditt. A4
A RI N AEHSe 3EHSE, X & —AH
9] ICT AAF AFRI(ICT-p), ICT o4& AFI(ICT-u), 1
gH9] AFA(NICT)E Qmstet. 4] (1) o] &dh= B¢
A7HsHol Qs A€ A4 GDP 549 H&

37109 Fo] A AAFET Lol A Hrt.
Z2A7|17k2 197195 E 20169714 o|H, o]& =}
FE 2o A wrEsh= A AdE A

R_ vR N GDPo|t}.
coxry=t R Aoy T e g .
XE, vy, (E D2 AHAE A4 GDP A&, AA AA o
(B 1) 224 MZI GDP MAE0 5t 7|08
(Table 1) Contribution to Real GDP Growth by Sector”
1971~ 1981~ 1991~ 1996~ 2001~ 2006~ 2011~ Al
1980 1990 1995 2000 2005 2010 2016

RGDP? | Growth Rate 9.28% 9.93 8.43 5.66 4.74 4.13 2.97 7.06

Growth Rate 22.01 17.42 16.46 19.83 11.68 8.70 5.65 15.47

1CT-p? %Om' 0 0.70 0.97 1.04 1.75 1.22 0.92 061 0.98
rowth

Cont. Ratio 6.35 9.16 12.30 12.70 26.43 28.27 19.72 14.61

Growth Rate 9.62 11.28 9.61 4.83 411 4.27 3.11 7.43
9 Cont. to

ICT-u? Growth 2.44 2.89 2.83 1.45 1.27 1.34 0.96 2.03

Cont. Ratio 18.39 29.07 33.88 28.40 25.25 32.50 32.13 27.56

Growth Rate 8.48 8.59 7.43 4.49 432 3.47 2.09 6.12
) Cont. to

NICT? Growth 4.96 4.90 3.79 1.90 1.84 1.62 1.07 3.28

Cont. Ratio 62.39 50.19 45.23 46.40 39.94 40.67 37.19 48.05

note 1) Numbers in the table are average values during the periods.

2) RGDP, ICT-p, ICT-u, and NICT indicate the real GDP for the entire economy, the ICT producing sector, the ICT using sector, and

the remaining sector, respectively.

3) The real GDP for the entire economy consists of gross value added and taxes less subsidies on product. Therefore, the differences
between the total real GDP growth and the sums of contribution to growth are those of taxes less subsidies on product.

GDPt QAs1A] o Hek. w2t Aoz 24d 4 GDPe]

T2 471 E & B3 A Ad GDP AJgET QAsHA] oA dt E3t

FATIALE G710k A A% SLE 7IHe] EASH ¥l IS ARE, 4REAC] Be 7PA0l AHotes WEd Aw 52 °18dt]

A7 g 421 9lth(Jeon & Kang, 2008)
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o AR 7= 2 *éﬂﬂ@l % AJARgE At
oct. ﬂi°ﬂ Uehd A= 717 5 4 % ofw] gt
1970 ol 9.28%°1d A deiH *é%g~
201149-20169 & 2.97%= A Z}iﬁ}%ﬂﬂﬂ iy
A ARE B ALH R Fae] gt ICT-p
A9 AES 197090 22.0%°1A4 HZ 5.65%
2 s1Estgon, ICT-u AF1 Y AEEL 9.62%01A4
3.11%=, NICT A1) &2 8.48%°014 2.09%
E 247 sttt §9], A 717t 44 ICT-p
9} [CT-u AH4T} Zo] ICT #s A1 9] AAE0]
NICTQ]' H]ﬂé]—cr] Al-EHx-] OE }c,Q._Q. o]— A o]rjr
otH, ICT- p AT [CT-u AFd 9] A o] AA A
A GDP A%l 71ofete A 5] A5otola
=% Utk $A ARV E A EH [CT-p 4
A9 4< 19708l 0.70%pollA A12Hste] 1996
|-20009 5 1.75%p7HA] A&H & 53t ol
201149-20164 % 0.61%p= s1&stAtt. ICT-u
AF9] AL 1970 2.44%pol A HAF AF5s)
o] 198149-19909 % 2.89%p&E At&3t o]T 2
o] sfgtote] 20119-20169 Foll= 0.96%pZE of=
SFZIT} NICT A9l 49-= 19709 4.96%p= A
A GDP /37l tigt 7|97t A&H o' sFesto
201149-201649 % 1.07%p7HA] sF2shict.
EQF AA GDP ARE] gt A BV
2 ICT-p A9 49 19714¥-19804 % 6.35%%
AAFEIT & 717 % ICT-u 499 47194 &2
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A3t Suete] AALGES AL O sheoto
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2 YRt} E9] 3o EolA == YE 43}
Atel gt AT AFY T} ofef Abglo] A A4 GDP
Ao 71013t Brs Al7bol| wheh 24 ApEst Hls 1
&2 Bt AAXF 279 ICT-p A3 ICT-u
AbQjo] AA| A4 GDP A&l 719fet Hze min|
St ot AJ7ko] Aol what A} AdSsted 2000 T
ZHHEEL & H|2o] 50%S AElekith 3], ICT
RBAL AH1 9] BA g A 7]odskE A Bk ICT
18 A9S Bl AR G A ast
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9] ICT-p Azt SHE vlF, AA FAY AEGDP
7t 714 0.2 A Ql WAL Q=R oS B
51 ICT-p Ati7HE 0] ICT-u 499 75 1|
A& G3F 9 AA A 2] AAatof| v]x]= FFof dist
o] A3t} o] & v o2 ICT-p AF4 Y A &
ol W2 & Aske] Ath7HE ofto] o Aol A
AH]E sletal AR AA 9] HARSTHE oF7]sH A=A
HE HA6] 2o}

A gy, Aol EQlE= SIS 5 B4 Aske]
7kAo] ofet A3te] 74A 3 v wste] AET FL- 5
Aste] £Yu|Fo] Z7F Holct. wekAl ICT-p AF
A9 A7HA T} ICT-u ARlo] Y= 7043} =
ICT-p A3}7t AA|oh= HlF 7o A7]H 02 ()
o] A7} Yebg A02 &5 & S Aol
F40] o]&3t Aa= AA HA 9] FAHy)> =21
A7 GDPE ol&3st9em, ICT-p Aal7t ICT-u A
Aol SR FYH HE2 AATEE 0|89
of AJAetglet. g2 ollA] AlFohs A ATEE
Sdvbch A=27F ZHEH 20104 o] Fof& v o
227} BREEA|EE 20109 0] -9] AEE 2W B3
Q08 A ESA7F HREERE A7 Are WA
ool AlAketoitt. ICT-p AH99l Adi7Ha2 ‘ICT-p
7HAAS/ICT-p o9 7HAA 4o 215 F3t &
< ol &ttt AdE 7HAA S GDP HEdolH
(deflator) A5 o853t £47]7H 1970WH

6
—— (CTp
s .
— CTu
—\/\\,\ — - NCT

1970 1975 1980 1985 1990

1995 2000 2005 2010 2015

note: ICT-p, ICT-u, and NICT indicate the relative price of ICT-p (= ICT-p deflator/nonICT-p deflator), the relative price of ICT-u (= ICT-u

deflator/nonICT-u deflator), and the relative price of NICT(= NICT deflator/nonNICT deflator), respectively.

(O3 4) 228 47t
(Fig. 4) Relative Prices by Sector
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2
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(13 5) ICT-u &R0\ SZtTHst2 0[2E|= ICT xjstel Hlg1t 4% GDP
(Fig. 5) Ratio of ICT Product As an Intermediate Input in the ICT Using Sector and the Real GDP
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AL ICT-pY 4% 1CT-p 714 ZVF/ICT-p o|<]9
HAA4E Julote ICT-ug 47k ICT-u
7HA A4 /1CT-u °199] 74 A4, NICTA 7t
AL NICT 7}4A4:/NICTe] 99 71AR 4 & 7+
7t oju]gitt, ARE Ati7HE W FolE ATH
[CT-u A} T} NICT AHI9) Ati7HA L 2 wiE
O} gutolA AF ASoks B ICT-p AHY
7ML ot A7 A&EH T Qe AS S 5

(3™ 5)%& ICT-u AFYoA o] &5& S7HA]
ICT-p A2t FYH|F(H)z A4 GDP ¥e
(FFHE =A8kITE ICT-p A3 ICT-u A
ST E £YEE HS2 19909d ol
£702 Aol BHS B F 19904 diof o}
Sl 1 o % ThA] AFgdts Hgg |1 Qlrt. A
GDP= 19974 ofAlo} 9J3k9)7] 717kt 20084 2
29 7] 717E Adstie A&H 02 A5t
L B&S Holx 9t}

I
flo
Y )

ol %0 o
o

2 N
=2 9

>

m>4 Ji'i

2.1CT-u M0 SUE F2HMat F ICT-p K&t
HIZTHICT-p AlT7HY Zte] EA0) B3t A1 24

2

2 dolAx ICT-u Aol £9€ 1A 5
ICT-p Aste] EYu|Z3} ICT-p Ath7H4 749] A

o st AF EA7|= 0}‘3} A0 9A 24
o]-&x= L7t AU ALGRJAAY JFE HAst
7] fI5te] S92 A% (unit root test)= SFAH.

(F 2)= °o]& W7t &l2o] gitks AF71Hd ot
oA Augmented Dickey-Fuller Z8(ADF test)T}
Phillips-Perron #A(PP-test)& 33t Aztoltt,
92 A4 A3 44 GDPW,), ICT-u Aol £
H SASE F ICT-p AHollA Aite Aste] HF
(2)2} ICT-p A4S Adi7HA () 2T SF(level) H

T B9o] EARth: AR S 7146k xRt

HH AR2HeEE T AF7HES 1% 79 aolA
7|4k ACE YETh &, Al Mg BF 14} 2
oHd F(I(1) processya TEx= A 2= YEfT

L0782 £Q HLE 7o A7|F 02 oY Ql T
A7t EAot=Al oF-E AHE7| = SHA} 24219

F A Gol oY A[RE HSE Thof| QMg Al
7t 2A5t=A] oF-E Johansen 38& AFS
AR RSt QA ICT-p Ad7H T ICT-u A
5 F7HA8E % ICT-p Aste] H|F 7Ho] ©
1 TA7F EAITHE B39 BAE THEojof gttt

rO

&=z + o+ ap, (1)

2% pz A2 1(1) 4

flo

w2Ag & 7ko] 434

(E2) Hei2 249 21

(Table 2) Unit Root Test Result"

ADF test Phillips—Perron test
Level Difference Level Difference
v, -0.15 -6.47"7 0.44 -6.35™
z, -2.95 -5.04™ -2.31 -4.727
b, -2.19 -5.35™ -2.19 -6.25"

note 1) Numbers in table are t-statistics.

2) Superscripts ***, ** and * indicate that the null hypothesis that there is a unit root is rejected at a significance level of 1%, 5%, and

10%, respectively.
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(B3) 32 AY 21 : (p, 2)

oS

(Table 3) Cointegration Test Result : (p,, z,)

Fo’ Numbg s Of. Ui g Trace Statistics 5% Significance Level P-value
quations
None * 21.56 20.26 0.033
At most 1 5.27 9.16 0.254

note 1) Superscript * indicates that the null hypothesis is rejected at a 5% significance level.

T 4) Granger Q11}2HA

A% 2% (p, z)"

(Table 4 Granger Causality Test Result : (p;, z,)"

H, : Null Hypothesis F-Statistic Prob.
b, 2, 2.66 0.08
bz 1.21 0.31

note 1) In case of (p,, z), we set 2 lags.

Q1 E7HI0) HHES wE A 2.9 p ol BHE
A7t EAoHA et

(I 3)2 28 p, 2l B71H 02 P HQ #A
A=Al thgt Johansen 34& A7 Ao}, ko
A g 5 ARl FHE A7t 0 ok AR
FYFE 5% FEoIA 7120l et F WS 2
71402 QA AL EAFH

Jd8u 4719 Aike F He 1o 78 o= o
AR TA Atk Ag ¥ S S Ho|of F we
7ol QAspRA | tfstol= & <= itk &, ICT-p 4
7H2 9] W37 ICT-u AFlol EQlE= S71413 &
[CT-p A3}k H]Fo] F7HAIZ] AQIA| oFH ICT-u
Abgdoll B4 = SIS 5 ICT-p A3t HlFol
S7Fsto] ICT-p AHh714 o] sietek ARIA ol tigt &
AARl Tt & 4= ok wehA Granger QA

ICT-p A7HE 3} ICT-u Ao &<
= S8 5 ICT-p Ak vl% 7kl Granger

ABTAZL EAot=A] FE HST dajoltt. A
AR E2 ICT-p 7ML 25 ¥ ICT-u Ay
of 2A=E SUAS F ICT-p At HFCz9)
Granger TA7E ot & AF7HE] B AS
o, & M &2 ICT-u AtYo] FY=+= FHAs}
% ICT-p Als}Y] H|S 02 EE [CT-p At7d oz
9] Granger 1T#A7E §lck = AF7H] Bt A
S Aol #olA & 4 Uxol A HA 7HE] of
3t F-EATFS 2.66°.2 10% R4 57}
AE 717t v F A 7o tigk F-BAF
1.2124 AF7HES 10% sS04 7146 &
StaL Utk

oJAlo| & Johansen 33 A4 Granger 2
A AAE B3l ICT-p At7F40] ICT-u AHG ol
FRAE= ICT-p S04} v vlA] = 92 A
2okt tf2 0 & Park(1992)¢} Kim, et al.(2017)
£ wetA & W40 48 4= 9= CCR F
Phillips and Hansen(1990)°] AJA1gt FMOLS %'
< o]-g3ta] [CT-p Ati7HZ o] ICT-u Aol £¢1H
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+ ICT-p A%} v|5o] vlA= JTFol EHEPO% A
HE7|2 gt} detyog Ao o] 8H =
F7F 9ol E4sk= 5 BT 1(1) /‘1741
AL OLS =AZL v 8&4(inefficient)o] ™ lﬁ«]
(biased) FAZo] =} CCR 4L OLS 349
uﬂ_,]zx%aok x%:!.x%o %‘_z‘f_xg o] 5]5& zz%o]
7Fs51A) 319, FMOLS 4 H-S OLSE 34 Al
E A Ao ZHN a0 EHQl FHFZ I
£ Ao] 7hsotttal EEA AthKim, et al., 2017).
£75], Johansen &4& A2 M Alo]of| 2 5h=
WAG BAIE A = -0l dou eaeAT
ol ;A A&} P& FHHo] (§,_) 4 A o4
Ayo] BA| 7 d gt

(I 5)2 (X 3T (& 49 23-E Hgo2 CCR
I} FMOLS $78%Z o]&5t9 ICT-u Atge] £
= ICT-p 74189 vl ICT-p Ati7HE 79
A E 343 Ayfo|t}, 4L th53t At

Z=2%tTnpt e 3)

%3723}, CCR3t FMOLS &% ICT-p Atj714
o et A% 7,0 $(-)2] S 2= Aoz 27

eon], SAHCE 1% Fo+E stolA FoAvlsH
St ol& ICT-p Ati7t4o] stehste 3¢

ICT- Ui(ﬂ of 2949 ICT-p $7HAIstY] H|So] Ak
She A€ Ol

3. ICT-p HTi7Z0] ZX| x| ditofl O|xl= S

ot Ao A& ICT-u Aol EYE S0As &
ICT-p Aste] ¥]Z3} ICT-p AFth 712 7t &714 2
Z A TAZE EA5t=A] oI BE Johansen &
ZE A4, CCR ¥ FMOLS W& S3f Ao =gt}
2 oA olE F "7t AA A Akt g7
o= QtF Al AV} YA oARE A EuAt
Stk OhA9] Tl AAOIA Al e BE 1(1)0
2 B AR EAEE, B HoxNe 47
B QYA Dol ofYA|eE Al W= 7ol QY
BA 7} 2Aot=A] o5& Johansen 34& 4
B AmEch AAFA ] AYiHy) ICT-p 7t

J l

o

=

oxl _l\‘

o

B 5) CCRI FMOLS £ Z1t : (2, p,)
(Table 5) Estimation Results Using CCR and FMOLS : (z;, p,)

Z=7rtnpte

Coefficient CCR FMOLS
0.123" 0.124™
g 0.012)" 0.011)
-0.055"™ -0.057"
" (0.012) (0.012)

R 0.83 0.83

note 1) Numbers in () indicate the standard deviations.
Aotk ok

2) Superscripts
respectively.

, and * imply that the coefficients are statistically significant at a significance level of 1%, 5%, and 10%,

4) 2H0]| o] LF= Hl27] Boby AAFel AL OLS 24| 2411 9]
Lee(2009)& atst7] Hlgteh

rr
Mo
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| ICT AHRI0] A4AF I ZARIO| || 81-4%t ARIig) TR AlRlg B4j0=
Z (p) D ICT-u Atgoll B9 7418t 5 ICT-p  AE WE5fof st

2] BlF(z,) 7ol Q821 TAZ} 17] At
o2 TAE THEofof gttt n=z+ nt b (5-1)
M= Y T 0y + o, (5-2)

=Yt ot oaz o, (4)
S HojjA 9t o] A719] FHE AY A=A ¥
vz 9 pe 27 1(0) B EJrEZ] Al Mg 7o A7H 02 P A TATE A=A o HTS
7t AR AEA 774 10) S T Ayt 2, 2 HST Aoln, Haes 7t 1A Histol= &
P20l AR 174]7} EA5tA . & Qich webA &2 oA o dojlA 24T F ¥
(I 6)2Zytz 9 p 2o A71H 02 A T 4z, p)oll Het Granger JTHA AHo| F7Fsto]
A7} S0l thet Johansen TAE AR Aolh. g0tz E y& p, AolY Granger 1IHA AR

HJA & 5 A%

| 228 4740 olgke A%

Fgslo] £ WS Aolo] QgL tekbeA o)

47} 1 olehs ARAVo] §O19E 5% SN 7 oluE A
ZHeol mt Al W4 7ol 471202 QM Al A (I 7)<+ Granger Q1A S BA3E Zifolt}, &
7820 EATYE RS & 4 A webd o @ A F A 3 A WA £2 o oA 243 pt
(B 6) M2 HY ZMt: (y, D1, 2)
(Table 6) Cointegration Test Result : (y,, p;, z,)
H, : Numbers of Cointegrating equations Trace Statistics 5% Significance Level P-value
None *V 56.57 35.19 0.001
At most 1* 24.51 20.26 0.012
At most 2 4.70 9.16 0317
note 1) Superscript * indicate that the null hypothesis is rejected at a 5% significance level..
H 7) Granger Q12t3H 2™ 21t : (p,, 2)), (2, ¥), W, )
(Table 7) Result of Granger Causality Test : (p,, 2)), (z;, ¥), (., P)
Null Hypothesis F-Statistic Prob.
b, 7 2, 2.66 0.08
(0, 2)"
b, 2 1.21 0.31
z, 7y, 0.26 0.89
(. v)
z <y, 1.02 0.41
) ady’} 2.77 0.04
, 1) -
by, 1.64 0.18
note 1) In case of (p,, z), we set 2 lags, and for the cases of (z, ¥),and (p,, ¥), we apply 4 lags.
MM 37
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I 8) Granger 911}

2

HHY 2 (2, p)"

(Table 8) Result of Granger Causality Test : (,, y,)"

Null Hypothesis F-Statistic Prob.
z, >y, 2.34 0.07
z <y, 1.48 0.23

note 1) In case of (2, ), we apply 4 lags.

z, A¥0]9] Granger Q133 AA AIE ThA| A
gt Aoltt. YA 3 thAlA 2 ICT-u Atdol £
== ICT-p S HIS(z)2 AAI-A S} A4k
(y,) Atol9] Granger Q134 A4 Ato|tt. ICT-u
ARlol] £UE= ICT-p 2HAH] wS A4 A4
O] AAF 7Holl= Granger AWTA 7L gloke HAE7F
AL F-BA%o] 0.263 1.022 10% H-24=0lAl
T 7174 =R =t oA E3 IEA €2 ICT-p
ST AA AA Y AYAE Atololl Granger 13}
A 78 Aafoltt. HoA & 4= Yxol ICT-p 4
H7tA 0 25 A AA Y B4 29| Granger QI
WAL glike AF7HES F-BAF0] 2.772 5%
Rl 714 = RHE, AA AA Q] At 2R
g ICT-p A7HE 229 Granger Q138A47} 9tk
£ 7ML F-5A%0] 1.642 10% F-9)5F0lA
T 7|7 EA] kT

kA FAE A9 (E 6)3F 4] (5-1)F (5-2)
2 QP9 (X 5)9 AR EE HA AA 9 AYAtnt
ICT-p A7t % ICT-u Aol EY4=+= S
3} & ICT-p Azt H5 tol= 71402 M4
QA A7 lem, (& 7)Y Granger A HF
A3 ICT-p Ati714 0] steoh= 4% ICT-u Abdol
EY=E S48t % ICT-p Aste] v]Fe Aot
g, ICT-p 714 ®so] AA AAY B4 HE
o] 9L vjA= Ao AT 4 Qi

S, (E 7olAE 22y, Zole Granger Q13
TAZ} gl ACE Yepdt I8, 2= <E 5 2
ol SJstd poll sl A= Fra) o FHgt F
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nnoz Bedt 3 [CT-p At/ 025 wrast
22l0] AA| AA A v]X & azto] hsto] E4J5)
17 gt

[CT-u Ao £Y == ICT-p A3 Bl %
o3} 7o ICT-p Aj7H4 02 HE g uhe
(3)T ICT-p ATh7H2 o]9lo] gelo] ol Oqﬁok_ o

L RR(E)OR FEY 5 9

=7t npt g ©)
=z + g
ze= (E 5) % CCR F4HE o] &3 2AE o] 83l

act.

o 2 ICT-u Aol £Y=& ICT-p F7HA3H
H5o] ICT-p A7t o A== F& 22
A AAY BAHy) T Z71H 02 A FAT
EAot=A FAdt F942 o33t 2

Y=o+ 0z + G @
A AA Q) YA} ICT-p AHi7H ol fsf A=

A& ICT-u AHYell Y == ICT-p FLAS} B S
< 25 1(1) o2 B Agolth. 49 ol&H:=

RE HL7H[(1)o] B2 EoMY A|AEE OLS 34 Al
of ¥ysl= B FAH U HolRATF| BAES
AAB7] Yl & 441 CCRY FMOLS 7444
S o]gsto] =4t

A3 (& 9ol FEsteltt. #3243 ICT-p
Aj71A0] laf A= o] AL [CT-u Ao B
£ ICT-p S48 H5oll tigt Al4=7F CCR +44
2 0|83t A2 29,672 2A4E9oH FMOLS 3%
HE o]&et 9= 31.2008 =T F A%
F 1% FYsEolA SAZLE fould Aoz
A9t} ol ICT-p 472 skl ICT-u At
01 E=E ICT-p A3 HIFS S7HA171H,
F7H ICT-p SASH] HF2 AAAA <]

TIA7e Ao 7 §Aet 2= 9t}

3t 4719 23t ICT-p Ati7H4 ol 4A A4

o] AyAk A} loll 245t 271290 FA | it 24

olN o[

49l 7 Zue ol2H 0 FUshE. 3, e 2
o] % p, 7] 37189 BAL Tret 2o] Fed

=0, + 0z +¢ ®)
o, + (7, + 7.p,)
w0, + 07+ o7p + ¢

(& 9) CCR1} FMOLS £H Z1} : y,m0,tw,2,4S,
(Table 9) Estimation Results using CCR and FMOLS : y,=o +,2,+S,

Y= 0, + 0z +¢

CCR FMOLS
10,515 10.378"
“ 0.382)1) (0.426)
29,667 31,198
” (5.09) (5.031)
R 0.87 0.85

note 1) Numbers in () are the standard deviations.
solok sk

2) Superscripts

, and * imply the coefficients are statistically significant at a significance level of 1%, 5%, and 10%, respectively.
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. =(10.515+29.667 X 0.123) —29.667 X 0.055p, (10)
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(Appendix Table 2) The Real GDP Growth by Sector (%)

ICT-p ICT-u NICT RGDP

1971 18.43 10.99 8.73 10.45
1972 22.75 9.50 5.41 7.15
1973 29.42 12.16 14.11 14.83
1974 26.59 8.34 8.10 9.46
1975 8.96 8.02 7.76 7.86
1976 33.04 12.55 9.84 13.12
1977 18.82 12.17 11.85 12.28
1978 31.64 12.14 11.36 10.77
1979 23.49 0.78 8.19 8.63
1980 0.93 3.59 -0.59 -1.70
1981 9.21 8.20 4.48 7.18
1982 6.39 10.00 8.06 8.27
1983 24.58 12.42 12.24 13.24
1984 24.96 9.94 8.88 10.44
1985 5.72 9.85 7.07 7.75
1986 25.57 13.59 8.24 11.22
1987 30.96 15.96 9.29 12.47
1988 20.58 14.86 9.74 11.90
1989 8.91 9.12 6.96 7.03
1990 17.32 8.82 10.91 9.81
@ 1991 11.86 11.21 9.85 10.35
1992 11.29 7.29 5.69 0.18
1993 14.48 8.94 0.16 0.85
1994 21.11 10.30 7.66 9.21
1995 23.54 10.32 7.77 9.57
1996 14.95 7.39 7.16 7.59
1997 10.29 5.86 5.47 5.92
1998 12.94 -5.92 -5.36 -5.47
1999 30.20 9.24 8.06 11.31
2000 30.80 7.57 6.53 8.92
2001 11.57 3.24 4.57 4.53
2002 15.72 8.96 5.81 7.43
2003 8.89 1.81 3.04 2.93
2004 16.02 2.12 4.59 4.90
2005 6.20 4.42 3.57 3.92
2006 9.11 5.22 4.32 5.18
2007 9.07 0.36 4.97 5.46
2008 8.21 2.85 2.28 2.83
2009 3.60 0.74 0.76 0.71
2010 13.53 0.18 5.02 6.50
2011 12.82 4.06 1.09 3.68
2012 3.43 2.56 1.96 2.29
2013 6.43 2.94 2.24 2.90
2014 4.75 3.79 2.49 3.34
2015 2.36 3.34 2.11 2.79
2016 413 1.97 2.61 2.83

‘ ‘ (024_045) 0124 .indd 43 @ 2019-06-27 2 9:56:‘29‘



| s HpeH H2s

(Appendix Table 3) The Contribution to Economic Growth by Sector (%p)

ICT-p ICT-u NICT Total
1971 0.48 2.71 6.21 10.45
1972 0.61 237 3.68 7.15
1973 0.88 3.30 9.08 14.83
1974 0.86 2.1 5.50 9.46
1975 0.15 2.21 5.15 7.86
1976 1.07 3.29 6.42 13.12
1977 0.67 2.93 5.97 12.28
1978 1.35 3.19 4.31 10.77
1979 0.88 1.52 5.47 8.03
1980 0.05 0.75 -2.16 -1.70
1981 0.47 1.65 4.41 7.18
1982 0.25 2.26 4.56 8.27
1983 1.18 2.88 7.33 13.24
1984 1.26 2.50 5.29 10.44
1985 0.27 2.29 4.58 7.75
1986 1.49 3.60 4.84 11.22
1987 1.83 4.59 4.42 12.47
1988 1.28 4.12 5.25 11.90
1989 0.52 2.53 3.18 7.03
1990 1.12 2.51 5.11 9.81
1991 0.71 3.21 5.35 10.35
1992 0.64 2.01 3.26 6.18
1993 0.84 2.68 2.86 0.85
1994 1.28 3.08 3.84 9.21
1995 1.73 3.19 3.67 9.57
1996 1.09 2.22 3.55 7.59
1997 0.71 1.81 2.71 5.92
1998 1.16 -1.78 -3.86 -5.47
1999 2.78 2.80 4.36 11.31
2000 3.01 2.21 2.72 8.92
2001 1.12 0.96 1.96 4.53
2002 1.62 2.83 2.39 7.43
2003 0.97 0.55 1.20 293
2004 1.72 0.66 1.95 4.90
2005 0.68 1.35 1.70 3.92
2006 1.00 1.62 1.98 5.18
2007 0.97 1.99 2.31 5.46
2008 0.84 0.88 1.05 2.83
2009 0.37 0.24 0.34 0.71
2010 1.42 1.96 2.41 6.50
2011 1.40 1.25 0.53 3.68
2012 0.38 0.81 0.94 2.29
2013 0.69 0.92 1.14 2.90
2014 0.53 1.17 1.25 3.34
2015 0.25 1.01 1.12 2.79
2016 0.43 0.57 1.42 2.83
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(Appendix Table 4) The Sectoral Contribution Ratio(%p)

ICT-p ICT-u NICT Total

1971 4.63 25.94 59.39 100
1972 8.49 33.21 51.53 100
1973 5.95 2222 61.25 100
1974 9.07 22.34 58.14 100
1975 1.92 28.16 065.55 100
1976 8.14 25.06 48.98 100
1977 5.50 23.90 48.60 100
1978 12.57 29.59 40.03 100
1979 10.22 17.57 63.44 100
1980 -2.95 -44.07 127.00 100
1981 0.53 22.98 61.44 100
1982 3.07 27.35 55.16 100
1983 8.88 21.72 55.38 100
1984 12.07 23.98 50.69 100
1985 3.44 29.53 59.13 100
1986 13.30 32.10 43.15 100
1987 14.69 36.79 35.47 100
1988 10.78 34.64 44.12 100
1989 7.40 36.03 45.29 100
1990 11.44 25.60 52.07 100
@ 1991 0.82 30.96 51.65 100
1992 10.39 32.53 52.74 100
1993 12.34 39.08 41.75 100
1994 13.89 33.50 41.72 100
1995 18.09 33.35 38.30 100
1996 14.36 29.18 46.69 100
1997 12.04 30.62 45.81 100
1998 -21.19 32.601 70.51 100
1999 2457 24.79 38.52 100
2000 33.71 24.81 30.49 100
2001 24.80 21.24 43.28 100
2002 21.83 38.08 32.14 100
2003 33.15 18.85 40.96 100
2004 35.11 13.55 39.89 100
2005 17.25 34.52 43.44 100
2006 19.34 31.23 38.34 100
2007 17.71 36.41 42.21 100
2008 29.86 31.20 37.22 100
2009 52.49 33.58 48.54 100
2010 21.93 30.10 37.06 100
2011 37.93 34.08 14.46 100
2012 16.40 35.37 41.18 100
2013 23.96 31.82 39.51 100
2014 15.78 35.06 37.37 100
2015 9.10 36.22 40.23 100
2016 15.17 20.26 50.38 100
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