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HE melep] ffsl FEE E¥e FSEskdnt 2A7IRES 2004904 201410]
I 1470 AR ATEE BVEeR SHERI1d X 147] Aldated). whget Hd e d o=
w4 Aol 7xste] AFEAE SRt dend ngs AAsialn ASEA
Fozo] A m]lof| wet WSk ARyl olZakdnt W EA19l siEE
g @8ohe 13 AR GMME 489l A4y, 3= 5t
J7149) AHol A SAgES et TIRIR&D FAe} AlAIEe]
& 2 FEER] 38 AT FEE0] Shee SskIAR, @71 AdelMs 5
4 WA 457 42 Ao UrE}‘*E} obg], WHoR ARE
T AIAIRS] $&2 GDP, 181 GDP: 9 Pzr" g RIZIR&D FAte] A
(H)o] dgke mHon, (] FAFES g WIR&D EA7F ok 71(t+1)
o PAES SR WRIR&D TRl (N9 I mAE A= veht AAF
%, GDP, JAFES 917 WIR&D T4 7+ FAske Fske otk 5HIA
BE7t 1o R FHdElo] 9led Hol Fal Qlrt.
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[.AE
Zao| shte ARAt 2d A7) Bdle FE FRe ARe 2
29 AA874e FrdNew normal) A2 Wolsoln, A AAEA
Bgels ol 9l AtelRope] Twsl Heke Zsty ok B3] webla
Hoko] 1% EAS S| ‘FAl0] AAS o]Tolrks 8 37 Fo] HrE
b, 1 Z4dol= R&D E2F, el +, ‘wlo]A(Maker) DE o] T,
Zao] B4 37 MEAS 53 71454 AN dAe shgels 7
S 3 UGAPgelA At gt AE o)A el H4L
L degtor RS 4 gk AL gRE ZEIYE Fr9] sdoa A
Bo] gitn 2F U FARY ok 9] 7|atdo] thet A MEAS A
Aot ZS Wohn, o2 F3 HAdrI oy 7@ FuFzke] XS
S Lokl o R 4 94 "ok FAe 27
o] AF A9 Yzo| Hgshe AIE S Bk AF 2y 4l
o

N

R
rE W el
b o Al i

et S Ao g4lo] =7 bR
shal lthe A 247|980l 349 /Mol 23S = R&D FAIA Al
E8H(product innovation)d} 71«84l (technology innovation)& $IgF R&D
1}13._ WFS Aglsta Stk AolthLi et al, 2009). o+ Al18=<] R&D
7F A lde SdiE et A e dol AXls Aer =8 4
AHE 7= A4 (reverse-innovation) AR WS oJulshy

T A oldRt g4I Fa Z|AR RSt QIrHEeE @, 2012).
e AE] = AAYS FAoke 84+ 7HAZBAE, BHE AAE, Y7t
o, 4, diF 4t 9 7149 A8k 5 ¢ ool 7 Q gAY
T840 wet AFS #EBAEe] dFs AT e BE 845 Tl
A 7V 7127t B A2 AR FHolRal & & itk AlE %m a4 7]

1 It 7

=0 WY Q4 AFEY TR Ve o, olF 55

of
olt

D) QB Belal 3 e Seph 20159 3o WET AR A (Action plan) 0. Q1L
Mo G T Al 3R Aol vlol7] @Fe Fe] Melmelel Hloly o
A AR AEEA 7K N gl



olutA o] HiHo| R&D FEo|cHerHul 9] 2010). R&D EAe} to] AlA|
S 5T AR g4 9A 49l +EAAES Aalcks Fag a9l
olty. Al TN F2 FAFES At UIR&D FAHelst ‘FAl
F2E WIR&D FAE HE Fall AARS $2488e F7e 38
2003\ 5 E &Aoo R FASIY Qe J2Y I Ao Fo EAAE S

o] slold|a Atdol] g A Qlrt.

3= GDPoJA] Fo] AAoh= HFL ‘13W 7]E0= 44.26%0]H =4
B71E5= Wi AZ AAAE Holx AT S0 FA, E3] slolH]
2l FERt b FAleltH s A/hE, 2014). A w2 HIpt
A AtQjo] ZHgRA FAlol|lA StolH| A 4tgjezo] FxA Hdto] HrlHoR
dojt Aatoln, o]zt AAEES 4= FAY TR o 4Tt of
2t =714 HOM DlaH 4 P%Ei% %}io} Fagt 30101@ =9 g4

=

2

APgTE AN,

I. o]24 w7 % A2y 4%

0O =0

71ze] Be A75e] Aele] RED SA9 £54748 Anste] 45w
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of diste] TS Hojglth, WAAR|W9ES 27loto] FHRYA R
&D FAE % A S7PF sk e Eslehs ] Aol St
Sl o] AFFO] (E=)4H|e o] FAlol F7FeH Hrt. -7 Byl
M B F7he BP9 s Foll FRES Bchs 3R
A, (E)aH 9 422 BE ST 59 FHE AS5EA AT
oshd 72 dM-0d BYPoxet o] 94 REL Hrl= @52 R&D
OF 22 71EEel o Wol el s Aow °1%ﬂ9iﬂr(Fagerberg, 1996).

3HH, Hughes(1986)= ATlo] AJAh % sl HEAl B HOF sh= R&DF
o] a2 EE Foll F7RE R&D A7t 2 w71e] 2ol dFE &0t
1 e, AR HygoR ﬁ‘éﬂr@r R&D7} 4% EE}E—% 7121w
3k

=

ol

) Aot 22 7131_—1—01] oaf @Xéﬂ‘:ﬂ R&D% 38 A
FAIAe] =9 Hdglo] HA Qo K, £E3 R&D FARtel= A
St A (two-way relationship)7} EAsH7|% b, R&D FArgs3 &
2 7S5 =27 FAA (simultaneity)& Adokal Arggict

T SAEARA AN Rl AAG =44 AAe ol WA
St= A LH Fos Adsks ARdolze] olEriie letlErt oA
(exogenously) 02 F=o|tfal Hi= Ao As=o] tieh 49 59 o]
24 AE FEOL HAFEAS WA JAASHHAE Z]eXETE YA
A244072 Frtl= YAE ARolZ(endogenous growth theory) o=z HF
AsHA Er. 123 R&De}F 75 9 T #RE ot dso] 7124 e
2 olgiet WA AAol2o] U£2l Lucas(1988), Romer(1990), Grossman
and Helpman(1991)¢] R&D &S @5 Fi A7idct.

=] tfEAQl AR 20060+ R&D T4 &

o] AFAPESE Foll T Aol wAl= SaE ASEAsH] olE Fdl
gk Aol oln] R&DE &8 A W FHFH7E sl A= LS
sholstgitt, £3|, ¢lzzpRe] HEo] Ajdog we UgboA Hr} e R

&DE st = ole} 22 A7 NIeA Y AE E3lel| Qs o] =7t
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Aol glol Z7ol= =3dde 78 Hiar 283 a8 Adstiou
Axt F8 444 (Total Factor Productivity, TFP)S 83t A5 Fall &
olmjgt AFHE Zohfa Qlty. & TFP= R&D FAb| gt 7]&x8E 5
Shedl 71EEIE el Foult g e Aol @ dFwA
AN 2570 QARER Huhs 7je8se] 24 et M 9
olaka Qleh(erH Wl 9 2010). 3t Hughes(1986)9} o]A%E4-8(2013)¢] 4
FolA & 5 %o R&D Tt &0l vlAls gl ¥ (linear) 21 ¥

A7b ottt A4S FFE vIA = FX3Hco—evolution) HS AXHA| =X
R&D T2l AareEF QlutaHA|(two-way relationship)7} EARHE A
el A= b

g, F=9] R&D Tt 29 g A1t S (HmE, 2015
MEZE X, 2004; sKiEZEER, 2014, SRR TR, 2014; #1572 IE
¥, 20105 BR¥ENE, 20115 d#edexiFnsgs, 20105 40 2= 121, 2015 #
BiuhE, 201491+ F2 R&D HE, 55 4, s4Hd, R&D 0¥ &
o] Mzt EAtY R It ol RN FaaiMies Bl
ot Wl ool S A4 TE Holuk R&D FAel 4&E1te] A
A AIIA]] BRIk A Y] A= oHs] FEsial & 4 Qi

FSE 20009 o]F AlFE GTFEATIHRP ISR e o o vzt
5], AlE 7lesd4s 9t WXR&D Yol =4S 5

o] iAoz 7Y A el 71l HAH. ol2fRt WIZR&D £
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%, E5] 4849 Bl sel|dSTre] BAAAe] Brhsly, EUAA
2 A3 SEE $271950] R&D Sae] A3HolA] 42
S QU Holth ol AmA Rolshdn 7444 SAY Wee 53
R&D Sao] AH Wsle fzabl Hglom Fde] e R&D £4t
o4 W7 49 FEAQ) RED B Wslohe WRE AdAgA G4
A Hgiet,
wWep B =Roldl Fwo] AR A e Ed,
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.
& 71ES GATORA, &9 ‘T V1A S wEe] Wtk 9] 20019 F
=9 WTO 7}ie=® F= GDP HelA 4&o] AA|ste HFo| 27182
2 37FMH =itk ol A" E5uE EYE HEIHA] 7HsFHe
A RS A S A FE STl Adiet 39e shalth ey
2008 doft ml=r MBEmetel w72 AE F=0] AV WAL A7
gt o AHsHA it 7|0 ‘TAHE" SO ATl Aol H
ol ot WAl =YY, F= AAE “Fola HEH(Lewisian turning

point)”oll 2V HEA g kg SEIF HHY o oA HA
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3} = = Lo APE FAskY A2 AAAA

9
T 52749 shaoltt AYIANS AlF FEEA

—HTaCV=2

5ol w2 skt

Ag 1> = SIO|HR 4 R&D &M Yt SEX

e wry
PEER
=75 S o &y Mg =
Al =4 e, HE, IR7Y, RIZHEE, JHel,
I871d g7, AR Y ST MY VY E
R&D Hat = r
ANE7 | aH 3HE == F SXHE gAH, @R
| AEEd |
A7 Z§E 7Kt - 19951 19954 — 2003 | 20045 20144 20154
=0 HyH 7| HANE HE | A7 LESY | INETI L4
ZAH1983) Ol 2ot Z2H(1995) | ZledEaE L
2(2003)

X | (ERPKERRABREIMED, Q.5KEMID, 10.5KBARD, <11.5KEMAID,

I25RBEANE EHZ XA} e,

o] sole|2 Akdo] Tigt R&DEA: Wiopr]2 EREE Asg 2
719} o0t} 2000de] 2 sjolela 4k SISl Telm 20068
13} 571 AEese A slolda AdaA AAY Az 2R

2) F30] Fol HIHL ARl it B7E T 1o
PSR RER), JEATED, SHED 5 o

1o, Bt
|

ofgto] Ak, Aol

Folk APHL Ay Wi,

=,
oo, St sHESE, AU RN RKER), ANAZCICH) S S| o]
2 RS o] Ak Sislek ARk o2 FRH0R BAT BEENIYS S| Folx
P o) AL Slelor] @A) B0l e &l Higel Ak Rl 1t o
oficelo] BERURe S| Roliugone] 2HS AN W 4 SIF:
3) RN AT S SIol A eIkl BRRACKE FRRe) A V1Ee 154

ATk Fak AL WolSolARe onlz AH 1S40 Fuk

4

=
A%, B4 e = 4 ok

A=t
=

AP, F2%, 5
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=&
He £ g7 AAHI o7 A3
3 AbRle] @rrjelnh o] Z|IZF F=9] R&D FA= 343 F7kIon,
GDP o] R&D T2} H|52 19959 0.57%°1A4 2000 ll= 0.9%, 2005
o= 1.32%= S=|qict. vobrt 20039 IEE (H7FEA7IRE e Tt
2742(2006-2020) 0l wet 71E9] 7leFA Adtow QI 71e9] HloE
Aol Fajste] SabHel AgEA AHoE Al 97 FAE Pes
ch. 1 A3t 20149 GDP o] R&D HF°] 2%5 X, £5] Az
o diH] SlolHla Aol BEL 18%71A] Z715Ht) SlolHIA ATdRobd
A olefst AwAel RED At 41919 843 452 FAske Fa 29
o8 Zgstal QtHLundin and Serger, 2007; BF53h, 20085 e2-A9tE
2016). A2 SHoA HHEH, F= stole|2 4ol Ak £492 2003
d R G777 e et 2.(2006-2020) ol R E - SRt
A

olg Edjz FHete A WA Awoldel wsha W] gizket
A4 BES 2006991 112} SAE FERE HIFHor 27, Solgd 4
de AWAo=s S5 Holr]eo Al e wet JHIE A

Hlo| QE|FERA] A 58 FAlon Sl slolg|a A wEA ARAA
ot 122} 570 JHEEEe] o2 Al SlolHTANYS FAog g ‘7oAl

7

2 AH8AS HEk Bug MAAsty, iR R&D ARt AHY 1xx
Aol
1 H

O

3 Sttt @A S22 AW AT AL T stolHl A 49l
FEE S7H7IH, EAER] Z1eTt AAE NES e FxA] FAgA =
Adstr] Qg Bt kgl A Foloh S stolE|la 4k 2 2006
| GTREA7IR sE e ey o Ase] w2t 112k 50| 118)(2006
W-20109), 122 570 128(20118-20154) 22 #skslon <& 1)3}
Zro] W 2EWS Aajgh 4~ 9k

4) 7 AV e AAEE 8795, A EEAL Hole, HRgul A Ao, A4,
) A5 A1 ek
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<B 1> 3= S0H=A MY Ed ZEY 2%

AH
=]
-GDPTjH] R&D EAFHIZ 2.5%
53| S WA A& 719 60% ol
AT AERAR) AA 59 A
AUH BoHeuA], Y 9 Y, SRS, ddisd, Hd
AxY, wELL, AR 9 AiAH|A, Q1o BA, HEAE, AL
Y, =Hhe] HEER A4
~=F7FAIA AR 7171Est 9 ksl |e-w-80] AAS)
71998945 st
E31 | -GDPH] R&D EAHE 2%
e -ﬂiﬂﬂ%ﬁ;éE 40% OEP )
Bab1% -Zﬂéu % O]'O]Eﬂﬂ;ﬁ'uﬂ';q ;18%01%
; Hot 12ATF, U], A, ddiEd, dREA 9 2opla A}
= FR| 4 s st
W - 71EEA R0 Ast QANAE 15, R&D FARI)
21 B9 S U F8A8] R&D A¢Y
el AgTte] Agst 9 7)eiA $4
PR A 84 E

154
THebr|aaa
72(2006-2020) |8

113 574

i
T -GDP tjH] R&D FAAIE 2.2%
127} 574 A AxY F stelelA AA7H] 18%01
T4 & HPle ‘R&D EA} thE gtf, R&D AR Z2AE A 71455}
FHEF g BHECF WG PHE B A NESIR&D FASH AAE

s )
W ReD B4 9 2aE 75
SNy Tkl

£ | ERPKEBREAERRBINE, 115K, 125%BMANE EHZ 22t e,

3. a7ng 44 2 Wi 3o

2 A7 F7Y stolEla ARl FAFES It "Iz
R&DZFo] AAIES] & vXe= Gl Bt #d dHAr|3] ARy
(panel vector autoregression model)(Holtz—Eakin et al., 1998)2 273t}
R&D - (Hirshleifer et al., 2013) ¥ &4 (An and lyigun, 2004; Jones
and Coviello, 2005; Casillas et al,, 2012; Schemeiser, 2012)9] sk54sH
(learning by doing), 12|11 R&D &59 a7t 2437 7 AJxke] &4
(Coe et al., 1997; Chandhry et al., 2010; Sun and Heshmati, 2010)& &
o, Azto] 13 AAGRA 0] o]FofFof ot ZE Abel tigh &4
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e AAE HolEet Fdd goleE Zotet Hd HolHE o8t

Hl mee FEstolorly] wRol,

oft o

NPEX; = a+ Y B,,NPEX, ,+ Y,Bu,RADIC, ,+ YB5,RGDPPCy ,+n,+pmy (1)
p=1 p=1

p=1

ADeA i=1.2,..8, °IH ol A4S, t=1.2,..7°11 ol 7=
yUebditt, g, = i8R AFEFRE I ndustry-specific effect), u,= ¢S
yepdith, Al(Defl zote ®go] digh A2 (& 2ol A= S

<E 2> ¥Hedy

B a4 g2 ZShe; =7
NPEX | AAZESE57 | 97 R&D EA9} AAE el Az | AAZ 59
AL A AARS] £& At
RADIC | @AAZE 93t | JFRoJAH20009FRMB)RIZH1919] R&D | R&D  Fxpolla}
977 Ao | BExEE + AAE N B 25 A | AAE |
R&D &5 A N
RGDPC | ZAVIE &% | NPEXS} RADIC 7+ A g3k 1] | 1919 A4 GDP
2 4 = A2 (omitted variables)
£ AP A3t B
Z) »£ SiO|H|2 AHBol| cigt ASE1, SHO[E|3 Ao 848 Qe Haio| Qotnt
+S QS AIS|A 27, SH0E|T AHEQ ARRR, =5 O AEH 52 Z§
St A BAR20S EAEHY| Qe HaY.

AN sHE B¥S Aok SR HES vaat Aok AR, AAEY]
e RS melelr] 9lal Jarque—Bera AR 7, 7 AAE W
o] FxHsl oRE BA5P] s COSUMTF COSUMQ AR Brown et al.,
1975)& AAEE AR, Pesaran(2004), Frees(1995), Friedman(1937)e] <Js At
g @ Ao dlele EA7(717) < M3 eha))ol] Helele)os o
T 54 RS mleleitt UK, FxRIgkt Adsoley HA Zate o] df
g el 24T g FHE BAS AXRICE uixEtes aid ool ¢ ad

=
TAR B A0S Teple] B dTo] A% ngg Al ASRAS 4%

w T
>
e
au)
M
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o} A= B ggozo] 2ES rolsto 2 HhsH= 925} ol BARgyE LAY
A BAE °H7§5} AzE=ATE A7) Q5 Arellano and Bond(1991)¢] 12} 22
GMM estimator(one=step difference generalized method of moments)& 43It

2 AR HES fei AR dHelde TE SAR (200432015
W), SaalrlEEAad; 20049-2015y), S=isteldlaArddzt, (2004
-2014)} F=/FFR 7 7411}51, RPIER AR, e $ARE, &
APESITE SARRE J&-3dellth ﬁ BAR 71520130 @t stojHa
A1 5T ER(CeAlE, S, AAEA, AR B AR, deledE)E
AREstol 1470 Aljlor ARFSIGion 1A dlele(ld x 1470 419, 154
observations) g 821t} E W= 20109 ER7HEeR EA=glom, 271 3
S5 Hglsto] ARERITh

=
112
o|N
2
A

L. dAFE AN St 941 dat

ANBEL g 7199 AT FEENIES A Ut AT
Exjolat AAE A Exoat torst €4 A3l = ARERIA RS
NAESZ W 298 Eojso] ZRolq 7t A1) 7F S EE UMb ojR
£ wolsly] 98] Bl A WsAel ke AYsi AEel Zrq
HEARC 2)E drde HESArkIE 2 BR). (1% Do) AXE Bt

o} o] ANFHel WAL Foli 4749 80l 7 wigshA] ekt gl
S5, SURE WIRD FAY, ARERAREY, 298 S5 Sk
H%:3 oS HoldH 01287H) SYshe @E Holw glov], 1 ol
o %sm S B Holu gick A, ThE fole] WEALS A

7 27 dehta gek AAE SEdle] WAL A
= zoouhw o S HeR slel 219 2 £ slel Aot gl
ol HPHoT AAESE Gt BFE
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R&D F2F] &) qlo] 4t 2t zto], Athrt tielaeEel Jk& vixl=
ARIES Q¢l(industry—specific factor)ol] 7]2Igt Ao R F==r)

(O™ 3= FAEE WUAR&D FAY tiH] AR PHRGERT AA
F5E9] HIE At Qitt. stole|A Aty Hat AAEREIPIAIREATL
MAESZNS 72t GAE DIR&D FArHo] 7989} 3982 Lrelgt,
2§ 3ol AAE Hieh Zo] AFEAZYo] RIZIR&D FAH] AAEH7t
7¥xAER o] v7E 188, AAlEEd o] v7h 108 E UEoH, AFE QR
AHAZGS 22 1e8l, 1280, ZHE-8AIR7 MR 2 22 128, 44 A
TE Holw gtk Add JAE WUR&D FAY djb] A& H|7}F thE

et did=E WIR&D T gEAe] vate A ofvlst
ju)

v BAFE TIRED Al AHER ololt T, Z HAIue] A
Pt olF B AAE £EST Aolel FRH AL A 7 olop]

DIZHRED SR == mme HRESEE

SE BIZReD S 1
IZrRED SR

HArREY  —— FESeE

J

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

2. A=A 24

Jarque—Bera HAL 147) AQollA NPEX, RADIC®t RGDPPCS] AAE
o] T At FHskL ItHKE 3) HX).
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SHotdT A31d 2%

<E 3> J|SEA
A W B | EEEZ = <= Bk
NPEX 477 65 -0.36 194 | 085
sfelorz Yoz RADIC 481 1.04 -0.64 284 | 076
RGDPPC 10.13 0.55 -0.19 172 | 081
S NPEX 3.83 0.85 0.36 174 | 096
RADIC 2.03 0.59 -0.98 288 | 179
- NPEX 0.36 1.39 0.13 166 | 081
S . . ) ) )
el RADIC 2.35 131 -0.10 181 | 066
I NPEX 3.08 101 -0.12 194 | 053
e TEs RADIC 485 0.79 0.01 156 | 0.94
- NPEX 7.35 0.88 -0.21 228 | 031
RADIC 6.17 0.75 -0.01 180 | 065
AR NPEX 3.14 115 0.38 173 | 1.00
RADIC 2.63 1.16 0.37 177 | 094
I NPEX 6.46 0.80 -0.23 170 | 086
RADIC 5.14 091 0.02 167 | 080
- NPEX 6.09 0.87 -027 15 | L10
RADIC 5.00 0.87 -0.46 227 | 063
S — NPEX 6.45 036 0.54 222 | 082
RADIC 497 051 -0.52 210 | 037
S — NPEX 333 1.56 -0.81 365 | 140
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Abstract

An analysis of dynamic co—evolution between Private R&D expenditure for
inducing innovation and export of New products
. An evidence from Chinese high—tech industry

Park, Sang-Do(Woosong University)
Sung, Bong—Suk(Woosong University)

This article employs dynamic panel approach to test the effect of innovative
Private R&D efficiency of policy on New product export in china high—tech
industry. We use panel data for 14 high—tech industry in china for the period
2004-2014. Taking into account the results of panel framework analyses (e.g.
normality, structural break, cross—sectional dependence, panel unit-root and
cointegration tests), the panel vector autoregression (VAR) model in the first
difference was used to test the causal relationship among the variables in question.
To deal with the simultaneity problem introduced by differences and the existence
of heteroskedasticity in the genuine error across countries, panel generalized method
of moments (GMM) estimation were conducted, then on the basis of the difference
in GMM estimation results, causality was determined by running Walt tests on the
coefficients of variables. The results shows that there is long—run linear casual
relationship between innovative Private R&D efficiency of policy and New product
export in high—tech industry of the china, and that there is no short-run linear
causal relationship running from innovative Private R&D efficiency of policy to
export. Plus, the study reveals that there is not only shot-—run linear bilateral
relationship between New product export and GDP, GDP and innovative Private
R&D efficiency but also existed dynamic path dependency.

Key Words : Private R&D expenditure to induce innovation, Export of New
product, Chinese high-tech industry.
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