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£ AFE Technology FRA7Hd st A2 AF7IYPE ol &3t AFHFTsE o A
t}. & Technology £8AH oie F Uegt B F 9 AUt Technology, & £ &
2 AJAFA (Total Factor Productivity)®] pol7F A7l o s A4 EHd deAd g HAF:
BHoz AFHAFE + oy, F U £ F AU Technology F&°] 3718 oz
(1, 1] 3AEZA AHsexd dFd 453588 A8 + dthiCarlino and Mills,
1993, Bernard and Durlauf, 1995, and Evans, 1996]. 28y 7]& AZHHE A
Technology F87Hd& AFE o, 7 AF @A U /1AL 7 88 F& =& ¢
d7F Technology Gapdll W3 MBAE 7122 3 Yt}

2 Technology #7l5Add &3 7€ QFEL Ytz 89 X8 A& &
oqF3 A g} 3 92 Evans and Karras(1996) ¥ Bernard and Jones(1996 a, b)2 %
U3tA HAALH #d7]HQ] Levin and Lin(1993)2 AMHE-3t4 1929~1991d <t AA+E
tedE AFHRoH, AHEd AFAHEN A% A9 wF FdBA FAs-HES &
Fol ZAQ%e Back 23y Bemard and Jones(1996 a, b)< "3""“}"@5‘"}0] Azd
REAME SAHA ggod, Mula REgNE ZeA Jelvdz AS5ES Bt oekA
ddztel Technology +8& FE31 Ue AYFELS *‘l“]i‘—-‘r’-v‘i-?:lé FAsAT. 94
# 4 Evans(1996)& A2 13703 1870~1989Q3 F¢ A7l AAIGARE o] 8319 Z}
= JPEHEAS 78 oS, ALY AdEES olgstd £4% A 137 IUE
MZ AA @4 AeE FE3A
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T8 ET Technology T87HEE AFE uW, 43dA e wdF¥aA 42
o] $- Fa3 dFalgte]l €k Durlauf and Johnson(1995)& 71& AFoA ®o] Al&4HE
5 A BANREA A% FELE AFEHY] Bk, Z AAC M2 gE& 213 o
2 M2 o8 Z71H RAGEHE JHE F 07 WE AEE dedd s HF5E ¢
# A& Regression Tree 7|H & Al&3jok gl A& FA3A. 94 2 Howitt(2000)
7 Howitt and Mayer-Foulkes(2002)& Z+ AAlE & Technology Regimesel 7] w&
o MZ & FHIFd 2% F dvs v A¥H 4R i o|8F A& AFdn
At

A1 A AT J1E AFFE w & o, o83 R AZFH fAHAAM Technology
S g g AFEANL WA v £ 497 Technology +HBA7F v 4 Y
A F Jdde BEE FEHok Fo. wHAy B AFE Caner and Hansen (2001)¢] A
A% 28 AZF7IY(TAR with a Unit Root)2 o] &3t Szt 4d7el Technology
FENEE AFEGEY F 19703 58 20008 7HA M ZYQ B2 Technology Leader® 7}



A £ Z7F AN SR E G F RFEZDA F 24 A (Total Factor Productivity)
ol zpol7t BAHAA S gigt £4& AASET. o] A& f3td 71&d HAFWEH
e AZIY(TAR)E AHE3std oA A9d wAdgaA AdqgRd gd E43ge
T&3r AT

2 A7 7L d79golA PPP(Purchasing Power Parity)e] AHARE B3
Sarantis(1999)¢ Chortareas, Kapetanios and Shin(2002)¢] 7]& dFEo] ok #HA
Sarantis(1999)& AA#EAA/ AZ THE RegimesE ZE HIAZYEHA AL HIL
o}, Chortareas, Kapetanios and Shin(2002)& STARZ|-& ol&3d G7=7159 A28 &
o] A¥7tAA ADF Unit Root AFZ¢ v AAE +8&F STARC <& Unit
Root AZd347t A2 @23 & EYh

B Q79 WAEME Bed 2t WA Technology £A/M A @ J1E 45ATE
WS 2743, B FolE B AFoA AEE Data 8 L FENARE S
Ach. ST A QB B AFAIE oA

I 71& 97 2 4584 Uye

2 AFdM EA43tE Technology &HAE A&E AA mAIZAEA @AHANA T8
3 #yol Fx Uty A AANM Technology 8] ojFojAtid, &3 & % 71
A AALA alm 7|E2dd BHAN AzAga Aol uwl$- F8F ke AT
A Eoh. WA AANHoz WAH A Fo]E(Agion and Howitt, 1992, Grossman and
Helpman, 1991)°] F%3t= 74 R 71 A 283 J4PHYATE, 53] R&ADAEE ¥
& AA R ALEAZES o]F Avte FE UL wiAHE dFENEFE AFEA ok
A Al Technology &84 ¥ R&D based Growth ©]&(Jones, 1995a, b)e] El@Add] 7icie
o8& A7IeA €. tE IFHOFE Technology $EL Technology 48 % ¢ll(Parente
and Prescott, 1993)] 93 71 A B A A} Technology Regimes(Howitt, 2000, Howitt
and Mayer-Foulkes, 2002)¢] &A7FsAddd dis A JHAR didt 2AE AT F
At

FE7Ha HFYHE S AZsE AFHEE LS Baumol(1986)0] AL wad Fdd
ALY o3 AZWHELS Aoz sduhdS(slam, 1995)7 HIZAH FHAgye
3}
=

mlo

(Evans 1996, Bernard and Durlauf 1995, and Bernard and Jones 1996 a, b) &°] &7
Atk &3] Galton’ s fallacyoll @#3to, Friedman(1992)o] &3 3 AR ot &
AE AFee ASUEEs ﬂwﬂ“’“" H #5te] o}, B4stnzl gt 4o A4 2



YY) L Azo] BE RXFHY 4ZEH) 2& F Quah(199, 19978 BHPHE
Sol &Astn vk

B A Fo) A Technology FE8A ] thdt A& Carlino and Mills(1993) ¥ Evans(1996)
9] AT 7Nk Fia Ytk & B AFIA technology £HS oW A3 vl
Technologyxtel7b ¥l A 21 AltE F31 FZH e A& F+2 AgsAd. wehbA
71& AT 2 Augmented Dickey-Fuller(ADF) procedures& ©]8&3l Technology 4
Brhdel AYdHE HF3d, Technology FHel AAd7] AlAE F Az
Technology Ato)7} B4 EA L 7FAoF 3t}(ie. No Unit Root in TFP Difference).

ggoes B dFolA A£ S TechnologyF AWML Funk and Strauss(2003) =+
OECD(2001)9 A Ap&3 wrals) e ZhH2AWMY e A9 TD §,

th

TFP;, = ”*‘“F ,

=R zg s FAAARLQ #, t=1970, 19712000,

714 YE A4 R doln), Ke AR #F, L F 1E&A5FE AHEsAY. 2 T

¥ OECD'S Structural Analysis Industrial(STAN) Database(2003)& AH&3t5 . 27]
AR D 2HAQEZ g A4S Bronwyn Hall and Jacques Mairesse(1995)0] A}&3+
WA e wEtA Perpetual Inventory Method& AH&-3te] &g om, o« & Adss 44
& w5 BFAE iR ALdd ez YE e AHEsdT

o Aol AFFE0], Technology FE7Fddl i AFAF}E A
NZEA A8 5 A5 S & F Uk 53 GAHY 1EA AgaAd g Fd i3S 4
FAY O & 9FE v F Uk T3 8 AdFY B3 Fo] 92 AZ AR o
2} Technology #2347t 24 Jelg ¢+ A& Ffde ts A3
BAE 7oz 92 AFTE FAY AFE F e AFEPS ‘6‘-9-"5}'7‘“ ’-‘]’%ﬂt}.
2 d7F9ME Hansen(1997) % Caner and Hansen(2001)7} AAl&  Threshold
Autoregression (o] &3 & Z9F3led TAR)S ALE¥ d92HFE AHE3tA Technology &
d71d & HAS5sdnh A8 TARE%W o7 2o

Ay, = 01x11 (7,0 T %1l (2, 20T e

D A5 AFEHe AIEE FH5E FHL Technology ¥3E FH3E Aotk Technology@ “ZAl
b E8% AMAES A7) e Foid AE #HA FAR wd mEA ¥EAE R
(Griliches, 1987)2.2 Aolstm Ut} E3] o714 TechnologyEA & ®iA3} ¥e] == Ag de) 25
& XA Aot et QA A == BFFJLR Vedsie daEe] XY, o d8aA
AAE A Holgtn B 4 itk [OECD, 2001, p. 111 ¥ A3+ Technologyst TFPS 22 ouz
AH&-3h A ot



B ATy ARG AAAAY #3b dF F AA B AxY R AR244
9] TFPaolE Ytk =3 25 Z;=y— Vi-ns HEIETL B AFGAE m=12 &
At enid, 713 ABIAZ A8tY Time TrendE T Fstx] gith 1& 2 oA
ZAA = Threshold Pointg ¥t}

Caner and Hansen(2001)¢] #A|A|¢ {9 A& £ A4 FA Adso 7lesid o
S3 2ol a<H, AA, AAFTAA 3 Asymptotic Distributione H|BTEEE
7] W EFRERVE EA8A Feoh @A B A7 A Bootstrappingel €3 3

g X E 739 Technology FH7HE & AFsAth &4, 424 -‘?-’—‘4-474]’—‘4 o] HlAEA

Aol TARE o] &8¢ W9 H35wyo] dub3dd ADF AFHHEY £ Powers 3=
te Holth oldg A= WA Technology Zrolol] W& A3 dA ) i 7HHE AT
2, g 9 BAZE wAEA A Sole TRAS o] 4% G2 WHES Agsio}l dte #
Arakg AAgch wAgo 2 9 EFMRAGA A7 Trimming 73] FL83HA &8¢
& 2% ¥ Trimming 49L& FAZ e A (Power of Test)& ¥+ 2#E Y
Elilt, 2 dFME Androws(1993)9] Trimming <l g Ad=A|ote] uwet
[m, 7,]1=10.15, 0.85]o1A HABtAct A7) W& EAE nestd, b FelME
PV AxG AA A4 e JeElde FE79) dle Technology Zbolel tidt o
A2 AFEE T34, Technology THAHARE 4F EM&ATH

&QL‘

o
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L. Al eAls @ AZRAA3
1. A8 s

EE A®+E OECD(2003) STAN Datag AH&atdth EXdAEL $ayate] Grand
Total, Manufacturing Sectorg& WA LZ 9t Ity oz agx Auzoz Axde
AdAE A AdHEEE YeEhde AAAGF R H]8lY Technology Leader2 537 wj &
o & dFdME Mz T TFPAA AALGFEC] o= A% TFPY Aolg Ho
=X g A Z Technology Atel& ZFA3ATAY & FoA AdFAX], @A HA
of o3l F REZro] Technology Ztel7l AAAE Role A$ ZA$olE Technology

(o)
BEl 9ge gEeTh BAYIe Foin ARE 08T & A& 1970~2000874A A

2) 9 dEL& o8 o2 B W, Technology Gap®] (1) & KO)ol=2 1 Aol HAF 107 2
T 71 “}]*‘7'01‘:4, /\P%Z}i——] A & dxd dolEHE 31d 5 dolEo]y] &) m=20]4&
FYPE ¢ g7 g oI,
3) Caner and Hansen(ZOOl)-—] ZFAE TRA with Unit Root 22 AH Y& #AXs&r] ulgd,
4) o= 4k =& B Eo] Technology Leaderdl7lE £ AFEAoA 23 [ssue’t o}ld g <4 E
t}.



= A8E AR

AA (2 DS F P& 3149 B¢ A FE4 diF Technology o1& YeElT. (2
F DA AZH o2 HRo|, Technology ol Wl FAdA & & e T8¢ ¥
2 AR AGRED} AZYPPo) Technology ole A&Ho=z #HAsoirr 19973 € 713
o2 g F7hsn eS¢ ¢ & Atk 2y oy d AAAQA EJRYE BriHe=
Technology %ol A8t gleXdl g AUENE & BN A58 B 7HA <AH
A AFEME B39 & & AT

(8 1]1& § R EZ9 Technology Ztolol Wi 42 ADF @92 ABZA#E Ugd
ERoT 2 AFAME & B AFNXC) Time TrendE AT ADF 48 MR
At 43438 B9H, WA Lagld Lag2dld F BN TEHLE FAFH FAFE
10%°1 A Technology +F°] HIFA3< 54& Yegxn. o 435234 ADF @9 3
Aur el dAo] APolgte AL VFEAN FEHAor F& & TN AFs{Ad. 2y
Bl A AfdEe ) AFAAs 2@8d £ Ao A4, F F83 Technology ol
7} BAAARES BoleXd e HAZAAE Lagdd BHd FAFE 10%04 A3 54L&
BQth. W& DGP7F Lag3Ql 7§l F #El Technology &80l olFAITE A
¢ 4 Q. 2y o E ZEEL HA4F ggd 2e& F UHA AANzEAL FEAAK
k. WA ADF 992 AAWge] Fo AgdA F34 uAZ YL B&s 7
4 9lojok & thH(Test Power Problem). T8 due] FAZAL &7 Technology ztel
o BAZ AYBAE 2Fso sk AA AAZAA ADF 9= WU ES Power &4
2 Levin and Lin(1993), Im, Perseran Shin(1997), and Maddala and Wu(1999)c]1% #d7]

< ol gt HZF tm e FAH U B AFEFH AAC de o v A
AzA AYdies AP vs. AdgH o EHEN Technology THH #H3fe 015
HollA &3ttt
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(8 1] AAALTH A2 Technologydl] Wit @92 HAZZA

Lag Numbers - - e

g 1Lag _2lag  3lag
Grand Total -2.675%* -2.895% -2.685
A x4 -2.765% -2.881* -2.213
Technology *}o] -2.002 -1.845 -2.782%

F9]: «Significant at the 10% level;, ** at the 5% level; **xat the 1% level

EES L]

HA 7 F9% F FEIo| Technology #ole] A AAAHARE AFstnA o).
Td F R E7ZH| Technology *}o]e] A3 A7} "“‘ds}{— ASde & [F 1194 By
o] & H g7t Technology &8 AREAA o] Lag3gl A9d g3t AYsivts 2 5

[B 2] ¥ HFE79 Technology #ol2]l #AZE AEARE AR Az =Fojr}
TARE ©] &3t Technology #¢]9] AEAAE #AFE A7 38Uz Grand Totald A
ZAF-EAAN HEBA e JNZdste 29 JdeEbd = odE& didygez
Technology Gapel ®¥IB44Q AHzE 7HE0A HEPS AZd 2= FAS BA2
FE JEtReh ged B2 59 F 2R3 Grand Total ¥ Manufacturing 32 9]
Technology ztol= WA @A Jvkes F3o Add 5+ Yk

[¥ 2] Technology }olell thdt A AA gk HA A

Bootstrap Critical Values
10% 5% 1%
Technology =}o) 139 125 145 21.7 0.075

+E Wald Tests

p~ Values

9]t (1) Bootstrap p-value calculated from 1,000 replications
(2) Unit Root& A} 33t 799 Linearity Test Statistic p-Value:= Z+ 0.1032 e}
prg=

O BAGAZ 8P B3 A A Technology 2ol9l AFdaele] dg JPAgRes A=s
= Aoltt o]& $3t Caner and Hansen(2001)& 4 7} EAZFE AA&YT. & O

Side Wald t Statistic, Two Side Wald Statistic, One Regime Individual t Statistic, =&
i1 The Other Regime Individuél t Statistico] Slth. B dAFdA = 259 At o A



el SAFE AHEste] TARZIHEE o8¢ v A¥BA NN Technology T84 H#& 4
FAT. [ 3lA [® 5] S8yt 2E30] Technology +#Hol td £424 0]}

[¥ 3] Technology4ddl W& vl A4 #A2AH

s

F B Rt Tests

Technology *}o] 14.8 14.0 16.6 229 0.08

F9}: Bootstrap p-value calculated from 1,000 replications

[E 4] Technology+ &l thdt BA4A4 AR 2} (First Regime)

F 8t Tests

Technology *}o] 1.46 291 3.31 4.01 0.52

9] Bootstrap p-value calculated from 1,000 replications

[X 5] Technologys#dol thgt A3 A2 (Second Regime)

T 22 Testé

Technology x}°] 356 3.03 331 387 0.03

9] Bootstrap p-value calculated from 1,000 replications

9 EM2F#E 433 A7 29, AA, One Side Wald t Statisticell 218 B¢ 5
F&#3t9 Technology #ole HAAHL S54€ Uedzn ¢e2 EdF1 . way
F  FEZFel  Technology %ol o]lFojAA Eixn &g Yedz . EA,
Technology Regime®ll u}& Technology &#4-& YEIE Regimed t-valueo] 23 7%
ol &, Technology Regime Onedl A& auat 4Atd9l Z$ Technology Xto]ztel] HAA
dol 4™ 5ol Technology F¥7t4dol 7148 & ¢ & Yoy, & Technology HolE
Bl = Regime Two9 7-9%E Technology 2}ole] AAAdol HdEEO ¢evdel Adzta
Technology 387140l A¥E ¢ 4 Ut

(29 2)= LolA 43 Technology &84l g Regimes 7I1bdE L4318 Aot}

$ Ao wEZW, Technology ztolol g Regime 29 &3tE 7| B¢ $8vet 4
ol Technology 8¢ dojwd 7|to 2 H71E 4 qlth
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IV. 4728 2 AAA

A7 Technology &l td AFse AFLHE et e Zed =88 &
$ BAFAY 3 7] B47) Feto] 44dtel Technology F&2tole M2 o

2 Regimeg 712 4 QUttE Brezis, Krugmman, and Tsiddon(1993)%} Howitt and

Mayer-Foulkes(2002)] o]&% Z#& R s AFEZAAE AA A

dlo FPI

O

B Ao 4FE4 Adgda Hgk%Eol, Technology #37Hd XHHE HFE dd Fa
T 7ML ENEAAY g dAY dHAgR g ESojth B AT Byl ¢
Auel dEAQ A AxFFH 271 AAE JeldlE Grand Total kel Technology
ol AFAAM Udvte AFNHEE 71Z48ta YeS &+ Uk "wA AR == =7t
Ztell Technology =telell wW& Fd7bsAge dd 7HdE& HAsd= Af, ¥ dAd7E
Technology Gapell W& ™E& Regimed E7l54E& AAs ATFEAM s dvte AL
A& ZFn ot

1

AZEM AT 8 AALE L TechnologyFd7+5 A4S Regimed 2 F£37t5A3 v &
B7heAde BRAFa Uk B AFdAN B £ AKXl A 1 Technology 2tolel whdh
Regimedl A& AZAH 2yt Grand Total?td] TechnologyFddAE 22T & ¢
. 28y Al 2 RegimedlAE TechnologyZtdl tid FHASE #¢AT & AU
TechnologyT®d &4°] 7Hg ZA JveEld 71332 1980dd 29712 Jelyd. 2=y 2
of £ 8uet AX2YT Grand TotalZtel Technology#‘%@%% 712t 31 9}

2 A7 & ENIAE 4A AHEAERY Z1d A Axd FEC d@ dFEY
A3 mE 79, Technologyztel Ztoje HMIAFAAN J&E & & Ao wEHA



Technology #}olo} @& Regime¥E Technology $#7FsAdol g HPASEE BAso}
ot ol AFAATL AASE vhE V1S4 AAFD Y AP BANNS Technology
TEME AAYHERTE o 27189 A2E QFEA YuE AL 2HF T Q)
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