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The Role of Information Communication Capital Stock to the increase of

Productivity
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Abstract

This Study is to show the impact of IT capital stock accumulation on the total factor
productivity in 9 industries during 1980 through 2000, We construct the IT capital stock
using input and output table provided by Bank of Korea (2000). Using sequence testing
methodologies, we investigate the nonstationary characteristics of the relevant data and test
the cointegration relationship between total factor productivity and IT capital stock. Over the
past two decades, IT capital stock contributed between 0.19 to 0.07 percentage point per IT
capital stock on total factor productivity, Our empirical results, therefore, do not support
Solow's IT paradox in using the long period panel data case in Korea,
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ARFAANE = FEHY] JEFAVIE0] I7HEA et Zlofstal gleAld] digh
=o= 1990 o]F Al A(New Economy)ghs M2 szt izt EA7HXEA
2 FARFE} R Solow(1987)% “We see computers everywhere except in the
productivity statistics’2 Q532 24, 1970ddHE 1990del ol2F =g ARFA
Extol] i3t 3&S AUttt W Greenspan(1999)9] 744, ulZ73xe €4 2&
ool AT (Shif) S AL o, ol BAMEFS 7471 F 3 (Economic
Cycle) o]AY, YAIA &/HTransitory) =5 FAIA 204 71908178} 284 A
H3tox] Z]o1siciar Bk} 3 Oliner and Sichel(2000)E FREAIXY wi= HPE
A171&(Information Technology)®] w5 A AidS7tale = A F3she o
TA7E EFsgr

£ A7 g4 FEFAAREE] S48 SHEF FRSAIALSSAT Capital
Stock)e] FRIA|, 53] F 821 SVt o= Ax st SR E ANH 8%
4 (Long Run Growth Relationship)ollX] 1&31= dl F2E#o] Qlrt b o]zt E&
G457 SIEME ARFTARESE] IURA T STl o= A= 78t
A=Al digh AFA go] o]FoAEA, E thE FHAN HIL FAEFAARAET
02 AE2E5H QBRRA7} o= A EAEE Ao diF o]&8 AF=E 2%E F St
5 7HA G7o] o]FolA)7] $isiA HA ARFARE ] HEg Aelo} FYg FAo]
AP =|ofof 3t} F ol= WA FRFA AR T B Zlehe ARFANEESAT
Aot ofd AFH FAPEE RSl BET FARFA ARLEV|ARE E38 AW
off tigt &t Aol dasitty & F St o]d ATEAHNA £ dA7E ARFTAA
E5%E SRl o)F ol83lo] ARFAREY JTE BA3lAt st

SEdetld AAlE V1€ A7 B4E BY, ARFTAN 93 diste] oy FHel
A A7 Y= ek dA AGE 21998 1980-1995 7IRMERE Elvier Al
ARAEQ ARupsl v YuREoz Relsty, JRIIEHYT FAVIEAYEE 1)
AEAEIA JARE, AT ABRBAAAE BAHA] @i ot 0]71%(2000a, 2000b,
200D A7FE ARFA ARLEL] ATS AYeENH IUEA A 7R E48e
ZXN £AFo|L FHAH o FAsIH oY, B AFelA ARSE tE FEFAMEXE S
A7 71oe 33 g oE SPIES ARSSlaL ok A2 AYE 2(2001)

D & gdMe & 22IE57HE 71eYAlY] dieliss AMSEL Jlov, odd tiEd =@ A% + US
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o P e BEA AYES ASToH, AREANEASY 3 QAo
#3327} 493 W] 9g FhsAol Bk AP ITE B A7et 4R A
g ABPIES AT AT, AP AUBIREAEE S5 g3 ke @
A% ARFARI] T)else] hF BHUAL =AML ASShs BAE 1o
23 Sl ARt A54 9Q00DF FILAQ00)IN ALEARIIG oS
o we} AA|AERA ATSGO, T BAEH At Bl e $AE Vg
YL Qo] T 3ol Basi |

T 7lE ATEE a2 B4 g Sheld ackiw, oo e 5 AR
5402 aokd & itk 3, AREANRAS FAEoN 2 FolE BT =
d, o] EAE AXHDMLE AREANREEC] Al WA FAEE =FAW
F Q4] F 7h Aold ZdelM BAET gtk EA, ZRFAAL |olsE ¥
Mahe Fo@ PAPEEC] WFAH AR PP oj=sha o

71E AFolMe) Holm g AEL IBATA, B AT JuFA ARaSe T
A73A) 7edeg st 2ol £33k, WA FREANRAE FAM rFAE
259 5491w Wy 3Pz ey YR JR25E sk
£, A2 oY d7d =9ET e ¥P3E AL BdEa) wEE(Non-Stionary
Panel Analysis)& o839 $-ehje} ARBUNLATS] 5 2244 V=g 233
Aok, PARo 8 FRFAARAE AR UE B ARG FHN F 2244
Be AgFoRA, REAN EE TE PRAY 9PIS ASEE Agucks X
279 BN BAV| =S S5t

2 A7 AeeAe 0o 2ok Al IPdNE 2 dTdM AE JugAdRas
27 7 3 22RdldE BN AMgY AFE JhEe Dds) dusisich Al
geE 2 A7 A3 A8 2 ¥ AREA AR2ET ARE AR2AES] 7]
FHNE 82PNZ7hel diF Vledse AFHoe Pt nhAY FelME B
7ol 28 2 AT e Al thetel Flesins?

2) 78N F A2 FUABHE e BAVE glonk, AN J1e8Ne S8k dl ofglges st
F ASANRE HRUSE AT 38
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ARZAANE e B ARFAIEo] T7VEAl dehd Zlodsta JdEAl the
=oe Al ZA(New Economy)zhe A2E BAHET g ST gk =2o]
Z1=sit}, 71E B2 AFAH} olofl tigh AFEAE o] el AAlsta gl

A R, Solow(1987)= “We see computers everywhere except in the productivity
statistics"S g3 2, 1970ddRE 1990ddlel ol2F FHx3 ARFAFA dig
398g ARG wlFe BE F 7IEEQE ARFA FAG AAFANL AGA
18.1%% 7153t o, Wb ARFAE QBT 3.3%) AA 28kh. 023 ARFA
AEEA tigh ArETE AF5E ATz wig- RHER)EL Ao A, wAFH
FEoA B7E Loveman(1988)2 HRFAAETEA FFo] FE4 ALFA TAER
o} 333 22 Zlow FAET 9] Morrison and Berndt(1990) A7 $1 FEEA
#8 ExE $08 Fog vEME Acw ®Humslm o HZ A7l Huggett et
al 2001)e & AREA BH EA 24%271= QAL 30l A7I, BlRe) &
A 1057k AMEE A AT o= BMSlAL gt EA,
Brynjolfsson and Hitt(1993)3} Lichtenberg(1993)9] #4A3= AHHFAIFA}L F&0]
A AEFAFAERC & Ao Al it

AxE o ARFAAEL] A B FUGA| 7Y E AdEshs gREL B
o IFdAos ARFAANE A% T A FAAAY distd okEEe] gk WA
Greenspan (1999)& HZZAE A BE Fololi WF(ShifyE FPst gled, o]d
HFLe 737] ¥FH(Economic Cycle) o]AY, UAJH @ H(Transitory) = $H% 29
oA ZiQgha BA gka ZEAR AN ZIdgtial Bdct AR T
ITE a5 A AEsvtedes 713 ZEsA F4ske @72 Oliner and
Sichel(2000)0] it} TEL 199596l 199937HA] =g atdo] @ Hd 2.5%8 F7tst

o oleldt 7t UL FRFA FYE JievFaAERH J|dgta g8t ot
T3 Jorgenson(2001)-2 A&AQ) AFE #A ] HA9] digto] AA AAeA dyt
ALAE FRFA A ARAR diAlslE HFeE f=dtdal, ol#g diAAE F3t
o F A3 FEEUChL FAShaL Qlrt. 2o Mon and Nadiri(2002)oll4 )= 427}

3) W}= Bureau of EconomicEel )& F4xq).
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A Atelel] ARFAAR] F xR el F2g J|AHE T AeR Busta gl
. '

whd AHBAAERY Qo) tiF 392 Gordon(2000)& FAog A= Ut}
Gordon A 4tdel dolwdd 231 AJE R g A 4 AAe FEFA £= U
Jofl F3telo} glom IT B8 7% Axel oF 12%et 938 Fu I, YA
88%9] AMoll= Aol ofsfo] gtk FAsta St

A ARFAREA ] Fadel g ciFA dwtE A7AFAE (& Dol TR |
Rt o2 d7date) @] Gordone A7) tish A2 AL =5 YAl
Aol A71F8%S nchs HHd Fesith E o FRFA (D dEt el
A A7 Kiley (1999)9] d7A#=z ARZA Fikog Qldto] -0.27%2] Ai7lodE 3
ths B3 sha qio,

L
he

(E 1) ESMXI2SEn 0|5 dadekdol gt 7|& A+&h

T84 BLS Gordon Jorgenson et al. | Oliner et al.
fgji;w 2.40 275 236 257
718l 1.01 1.33 0.92 1.16

A3} 0.30 0.33 0.52 0.33
ITAE 0.48 - 0.44 0.50
7)ek -0.21 - -0.08 0.17

=55 0.06 0.05 0.11 0.04

TFP 0.70 0.31 0.51 0.80
IT#3A - 0.29 0.24 031

718} - 0.02 0.24 0.49

7158 - 0.04 0.50 -

Zx]: Stiro, (2002), "Information Technology and the U.S. Productivity Revival: A Review of the Evidence,
Business Economics, p.34elld] 8453

FEugt 71€ @7 A9-E BY, ARTANY e S o PN A7t
AP ok 58] ALE 9] (19997 FFAAFA AP A g TA| Bu
A1(2000), FH=ritdolA] st 8 ThA] B 31A1(2000) E ©)7]95(1999, 2000)FTFAT
I3 HZ ALE 0017 ok 2 A7 ARFAAAEA ATl diF Bkl
FTLE 0]7152000)2 AAtelM 1907 FrARZol 714433 AEerTeol wiet
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022014 031747 B9 kg F= Aow qoksa ot

Y e ATEL A7EAN 9 BH wEE SHe B o, gew 28 A B
Aoz gobd & ik A, FREAANEI| LS} 4TS FHo2 s dTadr
o A3 57 Udshia gitks ARolth. SA|, AREA AJRr|dsE BMsle Fod
Raupn o] AEA HARN PERe] olEsta ek ARlolt), B3] AZEAMu 20|
AEH OIS/ EE Z OLS7|ol S&sa Utk Az sle] MEHL o 3
Rolgln AT oldF ARA EMEALL £YF 202 ATE F QA4
Aol U3 FREAAR] S|GErTkE vF Yo tiEt FjoEs BAgcE B
A 2 apel BAgels} tada s

2. HEEM WRHE

1) BESAMRE H JlesiiEyEYY

=

_IO

ARFAN AT AGE 45710 g, ARFAREY FA 2 ARLE A8
g FAlEo 3} £ AFE T FH A7) AYE - AT - ARA1998)F o7 F
(2000), ZBYE - 013520012} Wiell 7)xsle] ARFARF] A £ PE2ES F
At 8T - B53(2003)9] FPS 2003 9¥ell Adm28elx] FEE 2000d AT
EE 883t 1 AEE 9F FARE Ao},

Y] B FAERFA B TR E AR5 FRIAE A5 g Aol A
AAARE o}83sl FANLE FARAL o]F 7|xE ARAES T Ao) 7 & I7E
o} Hale ot} WA, (35 & D9 o] =523 o] FH3h= AAAR] AREF
£ 334 AR Y IS FoE FRoE AT ey FREA #-E Ag
o] ¥ HePt AYsHE 71E0) ) wiEel V& A7EY] ERAAE At AJolE Hol
I Ytk B AFelM AR, 2, $9E AYsta, AREYg € dAv], dAxEe F3A
70 o] 71E A7¢ F=83 Aolojr},

5 E e 1980, 1985, 19903, 19954, 20009] 7|1R5-% AQQB/RE 3670
FEo® FYAFI] A% AE AN gt o2, ARAEL ST FEoA 2}
Ao AEF TR B FROERE A 7YUS B3 UHE Bl oA
). g YEo2XE Y8 FxAL A A AdRRMe] 7 REE F

4) & A= A7VEE BARKE oS CLSHES AMeshe el e
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8 w8 SRS e ASE AGRt § TAARTY A6 2 B
g F058 S-S Fod FRE BN AR B AIVL} 48

| ghe Amt AHELY AT FAAg AESIGELS

oo, SlIN FA Y/ AE FAGS Agstel ZFUSASIOR ARAE
2 Fad0 WA 19799¢ AR 45 27 ARAEL A4 (Do) Az FAst
ek,

i)

o

pa

I

KZQ — _._‘7]___ '
g+ s, (1)

7, KPE 19799 329 Aras e 1980ds 2248 54, g/ AR
2E3 Txjo] AdAgo] YASIT= steady stateE 71T FAjo] BEWEH 1980-1998 7)
2 BAwsks, oF REE PIAES 47 ouidt) /& dTES PUBARE
YWEA5E HAAE Aldta 27219959 /dyel bl Aro)7) 449, A7) 2 B2
£ 89, B PR BsR1989)e) gt 2307 23d ¥, Bxjol u|Zw g&7A] 10%
2 st PIAES ARBANILS o 22.4%, B BEL 94068 HASI Yok, 1
Bt 2 A7 WA ASTE 15219999 59 AR 7lRstd B2 F 29} 2ol
uje} 7t BREE R Ee ARSAT. ol@) 2] ARAES T3 3 A (9 2
o] MIZER ANAAGE wafste] e AR2ES 28

L
K= (1-8) K™+ —f (2)

AN, Pl 33248 NAFAF, L 28E BA9g 242 ongi, REg 7144
T 5] I ARFE 19904 JIE BAARINAFE ol 83lH, T Akie]
7FEAE Este] B d7e AdeTE A E Pyt 88 7)1E 97 /18R
TE 2 FEER FopA) 93 ARFEH ] JEFFOR oiEste #eia gioh

B A9 8 dFoire] FAXNE -9 BoA Al vt HA, o e A7dsel
FYsMl, 198537 1990'd<] 2.93%, 2.97%¢ll BI3) 1995%d6] 3.40%, 983l 4.52%% 7

5 (FE R D € FE E 2v A9dA AEslas
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B go] §43] F7tshs Folg & HoFa vt 2 ARAREE ] 2l o
2 A7l B ok A AU tgeg, B dradel AAE F d7EH
T AT A FBE Afolg Holal gt Ade 91(1998)9 °I71F(200D)LE
ARRE FRE Holx = whd, B a7l 198537 1990de] It AdiAes A F
A=t 1 %‘—51 oMz & Pﬂ%‘oﬂ 7108 AL, 53] 7P e Apoleld 71d
gt 7l TELS A7 WZH Aﬂif 71FS a1 9ix] ety Ajds 243}
A @ FEFEN W] JEHRFOR giEste] A8 glot & A7 $A dEEINR
o] =¥ 7lw—°ﬂ wke} *&‘Qbﬂi At glo] 71Ee Ave AR 4B AolE
Holi gick. A BE A AR FAN AARF oo 71T exk= A
o2 WAEL| ufdoltt, 2 ATE 71&9] F AT AEFOlM e Apojg Holn
AL 1 Aoz AF FAXS exte ZL2 Ao YEhg.

B 2) XEAE FAX|S BlR(THe! HHEH)

i & 1985 1990 1995 1998 2000
A (ALY | 107,980,7| 257,7559| 547,362.2| 0647,5388| 749,794.4
w g IT (H49) 3,123.0 7,649.0| 18,6218 29,2652| 59,5769
NIT (A9 | 105,064.7| 250,109.7) 528,649.6| 617,937.1| 689,073.5
IT/ZAA] (%) 297 3.06 3.52 474 865
A (Jed) | 159,549.1 306,376.1| 542,7763
Alds 9 | IT (AY99) 2,694.3 6,6543| 15,6304
(1998) NIT (J99) | 156,854.8| 299,7218| 527,145.9
IT/ZA] () 1.69 217 2.88
AR (Y | 160,246.6| 317,204.7| 567,1819
°71F IT (A9 3,659.6 7,153.8( 17,1617
(2000) NIT (A9 | 156,587.0] 310,050.9| 550,020.2
IT/AR (%) 2,28 2.26 3.03

E3: 7t 7 Aol A8

6) A3z AYE 9(1998)2 B 79} FUsA 198038 FUIAEE Mok o]7FE(2001)2 197539 xR
ke

7 Ade 2)(1998)9) pp.16-17¢ YEht de d@Ho)x| e AAE AABlaL i}, ot A% 2D 55 3
Ak, Aolx ZxjoA Q8o £AE B YL &, AT BE (E 6ol vehd dite)) ZlxsM, (& 7> A
ARAE = AR7lEARo] vl (2 HEIL)LS T8 F 8. 99 Bk ¥EE, 1993-94 7R vjE3)
1995\ ARs|e(ZH} 3 73%, 3.88%, 4.14%)0] 1985-88% (A2} 5.56%, 5.08%, 4.62%, 4.20%)0) Tz}
3la gl (F 79 Fls 4580 ¥Esivia gy,
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oz JlEgAs Uedie & 9280e ted 2L es EAsi. &
AT 2 QAL AT of ARRE AEE OECD Stan(2003)A48 5 §+=2¢] =}
224 BA7RREe 1980004 20009712 #Astgnt. AdEM T (Cross  Section
Units)= 7 A SIC 7I1E& 7122 fepuet A e o7l ez Fasigicts =
€ AMHFEL 1990d EWVtF R S AFASE ARSI e, B4 HYE ¢
sto] AAZ2(log) WMt ARSIt F SAPIEL JIE AFolA Bo] ARgsiaL
A= 9o Gust and Marquez(2000)0] AAJZE WS ALR3idt) & ohga 2o o
Rl ARS8t Axtst At

Y= F(K,L, TFP) 3
7 K= ARAE, Le w5 TET TFPE £ 8293848 Ushid, & Be

4= Log¥gx|® Yepic} 22]a Cobb-Douglas@®] 2o Bd4rel 3474
olg3ld, 7t aaE vhed Ze Hag wed

o &

Q= oL+ (1—-a)K 4)

AN e =BARSUIES eI, wRlq B ol AR & asdue o
&5} o] g},

TFP=Y — @ (5)
2) MBEAMXIE 7|0z EAMUHE

HY gol2 AZM 18 gol AL Y Levin and Lin (1992)F Im, Pesaran
and Shin (1997)2 o334 22 EAFo] k. AR, Karlsson et al. (2000)2 ©9iZo]
JHE AFPES 71she A BE BRG] Aol A4S vEldda B + ¢
Che AMSE Wtk S, Maddala and Wu (1999)2 AHizbel 45 HBBAZ} Y= 7
$oll, @9 AR AAEo] A Rolxittar F3s5ct

8 o7} Ao BHY olft A olgThsAel N12E T3 98,
9) elaie] Ak B Aol e Aslglodt, AFeAe] Agsi Pagel Y F08 4%e] By



B ApodE F 7HA 9L a9 g HAg Maddala and Wue] Bootstrapping®l]
oJgt Fisher Z5-& ARSIt & ADAEA il Z Ade] 7 @992 AW p-
e ek o 71 d 992 A5 AL

N
- 2;ln(pi)=>x2 @N) - ©

)

ulebA] Maddala and Wuz} #AIGE 3id @912 ZASHHL LagddlZAle} v €3
YA} (Unbalance Panel Data)olM% AREE 4 lobs o] g, BHo2E IL
IPSEATH Th2A| Booustrappingell SF ANE REES AMEs] W] Alshgo) B
o] 29 ke o] EAjgi
2o uiAAE g 79 B4 gl Wl 7R BAEH dig E40)
Rolot g}, & FAHE[AL AdYstodor ot dels B AFolM= Guitierrez (2003)
o] Aotoll we} HE ol AMR-EE Kao (1999)3 Pedroni (1999)2] WHHE& ARR3}o]
ARFAAET 7jesATte] 714 FA N Uigt FHARE B8t 10 _
vt Zb Aol 71&8AS YRl F QAR AR FAxNE] H1AdE AF
L 74 73%, Engle & Granger (1987)7} AXgE FAE- BAE 7AF3todof ). o] 7
2 B AFeAE Koa (1999)¢] #'d ADF(Augmented Dickey-Fullen) @] #5-& A8}
At o] WEe MAstd ohe 2

2

Y=o, +X B+ w,, 0]

AW Y, = 7 ARle] & Qe YEs AR wdold, X, = B
A9 AREARES ves Hepisolct,

—~—

wz‘,tzpai,t—ﬁ'ﬁ:’?#]z’ +to. ®
=1

71 FH(8) JARE o838t FApdel dig Jd ADF Fe} @92 ASe AAE
t} o] Aol AR BA ADF-gtd tha} 2ol AAH)

10) = o}2 g TR AT9E Larsson (2001)2 AFo] Be Aog Hrlxo] BAelx A2J5l9S. Gutierrez
(2003, p.109)
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ty+(V6NG,/20)
ADF = ——=
"V ,,/200) +(362/106% )

o2, heIA £ )L ol4d ArHoln AL FEA FAXE AL}
wEtd FAR WAV AReA Getks AT MG A4 AR o BR A% E
Z2Q AFRES AHE 5 Tk o] AS AT/ME JZEE £ Ao, Arisde
A7VA FHRBAGL Y AoT B 5 9l

¥ Pedroni (1997)% BEAE o]AAL nad FHRAZPES Arsd. =
Z} 3dd 9] S i3k Phillips and Ouliaris (1990) FRARAREA ZF| thal Fazke
AMgshE o Thewt o) Uehd 5 9l

7
: ;:1 a’ 11 (10)

A A= (25-59 om, 32 3= FMOLSO) ofF AV 2R g
T2(12)9] FF1hE AREEITE o] 9ol oW FAFE ARSIt FRANE FHE AWt
£ = oe Bl

upR]2te 2 Kao and Chiang (1998)2 ¥R/ sd As5& sk 33% @4
4982 39, o 22 A 7HA ddEAPEE AMstY FERAIFE A & S
2 Btk £ ATeE o AN AE A 7 FbERe 798 ddsias)
g} 12) A9k $2lE OLS H71E 2T F4%7 FM-OLS(Fully Modified OLS)
Ze]3 DOLS(Dynamic OLS)-& the3} Zo] 4T 4= QUh13) & JAy 25 e 7+
£ FYREeN AerEel sd spgow 2% ASE thesdt g

N T - — 1y & & = Y
Bolsz[ 2 ;I(xi,r_ xi)(xi,t“xi)] [2 (x"v’_ xi)(yi"‘ yi)] 11)

=1 =1 =1

11) A W82 Kao(1999)& =zl
12) A HHe Kao & Chiang(1998)8 2=3)7] uig,
13) OIS H7|5AFe] 294 siid OLse] H{7]1& F4sk= Wies R} 583 FAFoe B 4 9.



et o] A9 OLSE SAE FE(Finite Sample)d)l 79 #7|(Bias)7t U&=, Kao
and Chiang2 3'd OLSFAFl digh FFHEA WA WY& s Bad 7t
e 2R At 2P FAE B2 A AFE W EAges e
2 F /AR 2o AgEQl FAHES AMEGH. WA FM-OLS 750 ¢
71852 (7)oM) ot o] 4% & Sl

. — 1 y&x I — = -1
(x 3= %) (x4~ x)) ] [ Zl( gl(x a— %)y —Ta jﬂ)] (12)

1

™M~

P 23

A71A vt E5HS yol U AAGAE WAskEndogeneity)Z vlEA7] A% W
3lg W42 gsly, o T 713 Serial correction) 2 ¥EER) ¢35t Wittt o}
2ol DOLS F43E& Aund o3+ 2ot

. g3
yi=a;tx; B+ j=z_alci,jdxi.t+j+ei,f 13

Kao and Chiang (1998} +()g FATLN, FTHRERATE AL 5 982
BYlth T Ak el g FHREASC U Fol4 AFS A ghe et e
27 BE4Ae 2 B,

nl g 14)

S

tfmols ordols =

o] 3% poll tidt AP (F Bi= KlN) FHEFHAS @ e 2L A
TEEE YehiA g1

tfmols or dals=$N(0! 1) (15)

#7154 OLs9 H] Adold FM-OLSSH DOLSTH Z4MPH Rolde H¥oLsuhy
o of E2o| A9 Fo] 00] ohd FFEEE 317] wjE WS zAsok Bri= Aol
A FM-OLS9 DOLSHH# thaw, §) Al 71X 237148 o BEQ Agols oled ¥
EE 2o} 1)

14) ANGEF B0l A7) o) tid RS AAsAS. tRRe) Aol =10 U HFL Fad dojs

713, 2zt B A7 739 b= 13= #AAYS
15) DOLS7I'E9] 7% of B8 Aol Hao] 091 AFEEE kA €.
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The AoE AVlo A9E FAPEES AMgste Jold EelEm Y AREA
Aol esae] e F A di Fesage Sade o) 4 o
YXEE olg3te] FAstelct

1, 4584 23

1. ABXIZ

2 Aol AR Alse FAEFAREY S, 1980EFE 2000744 2w
A AR RE AMSelY ARFAAES AU el AdE Jledas e
e F AXHJ(TFP)2 OECD (2003) STAN DataS ARSI, B4 UAe $-2yeiakgg
< U0 ez whvo] ARBSIg. (F 3 2 7ol AR faiver o7 Akgde)
BRI BE FAAE 199599 Evrt4 oz vt

(E 3) 9/ MURRE

2 97 AR BRes ek AR AE B F=(2000371F)

1 Fed 1-30

2 24 31-45

3 Az 46-304

4 A7 7t 305-311

5 24 312-328

6 = a2 s 329-332 -

7 7,531y 333-351

8 8,528,754, 89 352-360

9 1= LI -t 352-404

7] A9 ARG ZoE 200048 FHOE Ao, 804, 859, 909 ¥ 95 AIgRE=E o
FAkde) LAAZS.
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1) I:}sl-zla. Z4 X4

& Ao Hugisol, dubdos FAWSE ude YehiA Bt meld WA
el Zled g2 2 AR & FERFAANES § 22 B2 7180 o
g uAd R a2 ASE AAsH ol (i 4lelA] EXol, Maddala-Wu 24}
< A4 e FAEE ARske A5 AaERhe ARk Bl 22 A% 2%
< M2 8 23t Ugth1o & drelde i gl vA4H (Non-Stationary)

Zog By 4% Y3t

ro,

(® 4) Maddala-Wu T2 AA ZIKp-values)

. : ?l@'ﬂfJ i i %‘H_%ﬂ ;f]»% _

et F | FAN 2F | s =% | 24 2%
. A 0.862 0.017 0.994 0.879
2 0.338 0.133 0.001 0.997
AzY 0.072 0.091 0.280 0.860
AY, 712 F2q 0.824 0.912 0.322 0.106
Fie el 0.511 0.597 0.998 0.999
2. st 0.590 0.581 0.999 0.947
7. 8§ 0.806 0.033 0.140 0.781
Cha 0.551 0.824 0.994 0.150
7ebxr| A% 0.844 0.286 0.139 0.964
AA A4 0.821 0.049 0.079 0.946

3-9]: Bootstrapping®ll €]¥ p-3t FEE 10,0002 ¥HE3 £

16) 1L A%< 34 Al 22l Bk5o] ATAPIS BE Unitsiz B920] Uoke AYE Tofe o Yeje] foie
BeHe $3) AL pRe ATMES VAT ¢ gt WY 3AZ A490, meb AR AR B

(Stationary)d 2ol 915-& & 4 &
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b
S,

24
(=]

2)

Okl

HI
Ol

theolle S99 ARFAAEAL} FE5U F 9T N1H FHER
A7t EAkeAel dig ASE A & 9 AV T AR 34V AHEEA
=rhd, AABAIY A= 7HdBA(Spurious Regression)7t HE, € B4 digh
AlgAdo] 4457 ol dutzoz A W] F HEAAL] AL wfAlo)d
7149 FFEAVE AREE BT Zold, Wtole] dATTIATE Adicks A
< 5o FE= FAH Aoz B 5 Jrk B AT ARSE W Alold] A THE
ZA%= (& 5l Ik

(# 5) & AU HESAUR20e] ZNME HAEAY
Kao(1999) Pedroni(1999)
Al &k AIC FEEF rho-g
1 -1,577(0.057) -4.256 t-tho_NT -98.55(0.00)
2 -1.583(0.056) -4.222 TN1_rho -6.895(0.00)
3 -1.002((0.158) -4.217 TN2_rho -6.729(0.00)

Zol:( ) pake Ve

GE 5)oM HXo], F&5¥el Sl A7IAQ FHERAL e o=
vehdtt. o2 3HE BHEFHE AMShe AlAbH(lag7t 128 ARRE 734, 2y
2k A9 £ Q25 B9800 ARFA AEe uAAFAQ W F 1(1)0]xg A
Ao g Eifel FLHHE Alole] FF2A QU FMM(Common Stochastic Trends)S #2
@ g Jdoks AE gnigitt oHd ¥4 AARRE FEHsd st SHASE I
B3R Aed= 7H33]F(Spurious Regression)E-Aolgl= 9gAo] gle-g ojulsict.

w

) .g_I'i

X AR

HI

O @Az @iAlEA) 9 FRFAAEA g THEATE FATeEA, FU8
ol tig F 228485710 7Id=E S8 5 3. dolM E A AR 38
ATHE (R 6) ol et

17) olof] th3t ZAAMIZH =2l Banerjee et al. (1993)9] A 34S& ZA=3 A,




Yy 38 621

(B 6) MEEAXIRQ| 7|1284l 7|0iz2A Zn}

S A -3k
Bias Corrected OLS 0.191 4.086
M ’ 0.075 1.535
DOLS(1,1) 0.167 3,055

Fol: FAFE UFAFE AR Y

(B o)l tig 27X E453e & F ok A, ARFAALAY 7] oes
0.19-0.075At0lell Sl5& & & Aok 53 Al 7HA Fel wiet 2% 2 o] gl F
A& Holn ot X, UvHy OLS #7123 4%, FM-OLS 2 DOLSY Bf-oll=
ZRF ARAZE 0.075914 019120 ALY 71H=E yepa ot wE 2 a7
Ao o8 A Zow YRFAAEAE F A7l 988 3t oA & 5 e
o, Solowe] el i3t WA AR B F R

ZEHo% AMgstd bt Zrh 2 47 AMEdM dEIRC], ARFAAEA] F
S T B9 Ziegal dx FER dig duby SR oed 2o
AR, #A ARFAARAE 34 ol A FAH ol A Ui 224
ool M B9 TRA FFol AT o= A=Al g JEHoIUt. & AT
iz g o, ARFAEAS] J1EAdel g Jldes EAEY, O A= FRFA
A2 199 7R 71E8 A6l 0.19-0.0785% JetEid. meir FEFAREY] & 8
208 Fd F 718 AP 9 FAH 982 d¥da E 5 3o

VI, 28 2 AAHA

£ dFdMe Ut FRFAAEAY 718l tigt qFe 3= Wl Fo &
o] et BRFAAEAL] FFEE HRFAINH0] fElvet A AAshHe ]
Fol S7HER J= AN & Gt o= A= 249 FL WA s v 4
Tl FEFARLEAS] F3el| thg EMEIE At A Tz g FEEA
AANER QA Gt ole] tigh F2EF olfit AN, FRFANLEA Aol dig AW
A7t 24T A drhe Aolg. A, ARFAAEA Y A T]oret FHFARE



A g3 71H=(Spillover Effecy & A&l ST + ok Wil 7RI &
=

olglgt BEAlMAE BTl B a7} 7iE Zad Ae A, /M 2849 Wil
ofste] HRENAEAS 71&HNo| T Flodes s ol AFAQ sldx
Zampze 19809 1990t ABAASAZ Eotel BaAso] e EAHS A
UL ook, by B d7ahE o] AXE ¥ A4E e Sl Jlds
zxo] ZHe T A7 T 5 Aok BA4, o2 JEAY e AREAARRA ] EA
I} ] 7R B 7[& F43(Technology Specific Investment) FAHe] EAS 11
#ota] oJe] 71A EME(Tools) S AME3le] AT}

Qo] AFE =2)H SAN ARFAARAL Wele) B 82N Z0) E= Fo
9] 718N 7= E #AE Ade ugd 2ok B A7e 1980 2000d B 9
N Ao AREA B ARAT Capital Stock) o &3ted, G A4gle] 7|28l
7dEg 2SI SAH B npe B 7]S¥AS Yehils § 244
AT AREAARG] DT L ZHe AoT Uehtor] T wszle] F7)Hel TRt
A} ARttt ARFAAR ] 7|&HAe) F|oje g BMF A= A= A &
gl wel AREAARZS] 198127k 019914 007744 71&HAle) Felsks Aoz
vebtth webd Sefuele] Ae ARSARNES  Solow(1989)9] ‘A4t GAAlHe
A7\A HIARE AHgstel A% A% B o, ARSNE Solow(1989)8] “P4HA
IS SR P Ao vepdo

niAEro 2 BAAve] g AHIAE AFAA 2 & . FRBAQEAYE 1
EA4 7193 (Technology Eternality) == 7HE2] g3a837t & AR =& J|&
2 EEI0 ol BAste BRAAY T AFE aFThT B 4 I o)y
2018 TEE o, 2 ATN 2T FRFA AR J|EHA som Ar] AZEA
319} T 4 Qoks Holth. &3 A71A BAEMAN ARz 77k} Aojokgtels
15dolel= 7IZke 714 THBAS P FHRPHURY Ago FA7L Y& F 9
o AHEAREAY] 93 w£= HREANY FaAe gt dT= ¢oz o ALH
PHET 2714 ARES BAT s PolE B 5 gk

18) 9} e o] ERAAN U E2BRPL A
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