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HEAR K TFP K, FHE ™ BURAP 53X — T 10V FH A 10 35 106 3R 5 g FH 8038 170 412 w2 D 2 0 o A<
ok TFP BgK, T s A= A3 BE A% 08 553X — i ) 7

Bl G, A SCHEEST T — AN S A AR K A R 1] S S BE WL — % 24 5 (DSGE) B, 77 v
BRI 78 1 b RV 5 78 £ b 43 1) i FRTBIE 2 5 S0 o0 B 52 SR URURIR R 603, B 28 i 1 i ERURR SR 0
Bl 32 B AT AL ik 6 5 0, AR B Al 1) TR FH T 2 A2 380 07 FH AR e (9 s e o A TR i
AN BRI, 3 A A 9% g I LA AR e B A BRI HE 60 R ARy 2k 3R AR BB A Al
BN o = R K s, A5 A Al ) % R IR R o B e

o5 SRR, AR SCREEL T P A 60 ™ AULR 47 K SF T BRI A3 o 0L FH 80 b 1 5%
Me, A5 2 T 5 SRS BT — BN S5 R, S SRS B b R B 2 00 S AR T IR AR . BRI R R
W, 1 1o B4 sk %6 ek 3 ok 388 il ) R ol ) I URUB R TG B, AR T TP ORIV T AR 0 i 3
e, RV i 1) 2 e ASE A 0 Al 7= A A7 T 5 I 7 R A R TR A Al R L IR AR
PRI 8% v v B P R R, 2 R Ry A 76 £ b 32 381 19 671 T 552 Wi 3 3 2R UL 4 2 o 3 )
B IRAll, T TR AR o ) R ol 0 R 2R3 S A 8l 1 F o I 1R A L P 28R b
3 3 B8 R AR5 A8 A 0 0 RUR S, AR I AR EE T TEP R I (RBE T A AL Al
ORI 55 81, DTG RRAIR T RUBR SRk B2, (A5 v A ) TP L™ T B, BELAER T M 2Rl i
WK R o RV RUOR e I A% bl v B 4 T e ) S, 32 R TR R A A Ml 32 B Y TE I
M 38 2o PR 4 S 5 30 BRI 28 Aol 7 £ T ) A S A 4 D R a0 R Al ) R R R D 55
T AGONE T A ) TR RE A R R AP K T R, O ) A R AR R, K 2 i R R
2 B 14 671 TR RN

ARSI 0 85 AR, 1 ] B N AR vhidi A A 2 O R R IR A K g vk
JE . XM SRS A T B R T RE S I E AU K . KM R T, &
B A R R A8 7 T AR QT U 0 A A, A AR RS, S R K ) TR, i
L K2 55 K R KPR T 5o e 2 B A% o SR JH P AU 3 B A A 28l i — XL

AR FR B Y BE SCHR S PIAH DG . BT, O A K SO EIE BRI T AR = AL
PRI BF RN, 32 B BE T F JUAE SR (19 4 A= 1 KA 5 (Grossman 1 Helpman, 1991; Helpman,
1993; Lai, 1998; 2K 43°F-, 2004; F84 57 F1 T4, 2012; #7808, 2018), i A 5670 B R B h H R 4
UF KR 5T (XI/NE:, 20115 BRI AT B A6, 2015) o A SC5 33X B8 SOk Y X500 B 2847 = 0 5
—, NIFSE N A5, T SCHR 32 2 0GR AUOR AP X B AR BRI L 28 T 3 4 Rk 23 4 R 1452 ), T
2 SCIN G SR P AR AE R 8k ah i v VR . 38 =, BRI HLI , b A SOk 3 G TR
HH TR0 G 2 AR, SR 9N R AR ASORT D PR A Ml AR R A7 S i B AR 4 A R R R E R
FUARAP R AR () 28wl v ) 8, w3 B o A 0 AR, T Z2 08 T RN AU 28 By o FEAR SCAR TR v A
05 780 4 AT A3 3 A5 2 0 S R FH AR G 5% K BRI HH 0 U i R 5 R AR B R Al 1
Po PR, A SCIVE 3 8 TR ACPR AP X8 ] P A Ml A TR P AR % 0 4, 5 081 R 3R AR A
%ot ) PR i ol A5 AR A 3 A S8l A P, A R ASE )y 50 il e ) R A A S R 1 T o AR R, B2 7l
R 1) H g i 0, R O A R A AR 2 B G 0, B AR A A A R, A E Ak
T P 5 AR 22 R AR A, T PN i ol % 1 P9 B R R A 45 R X B AR B 1 4 kAR 25 2 0, IR U, AR ST
R 5 3 AT [ P AN BUIR T IR A o 5 =, WIFE LR, LR SCkR 2238 T AR B K AR R
F A9 B L B R AR ST, AR SO 3L T3 N ZE R K 1Y) DSGE BRI sh 8098

© RIS AT (2016 F LSRR, YA A 2 HIR ARG (32 Aol 6 ) B TR
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AR SCAl 5 v [ R AR G AR SR 56 o BT SCIR 32 06 v I R R B R R A
CRA N B EE T, 2006; B H BT BRELAE, 2009; BRELESE, 2015; RERESE, 2019), I A SZHIE A FE 45
8T R B KR (H SCHARE RS, 2014; 86 %68 55, 2015; 3R FIX AC 4, 20165 B0 0 45,
2016; W {745, 2019; X F A7 2L, 2019; 24245, 2020), 11 48D PRI SRR AS A0 X 28 W28 T 1)
S B AL o BRXUALRT T 3565 (2015) J2 6 UL KT T 803R -5 00 P AU B 485 4 JEE R F 5 119 S
Wk o AT S — ] 28 U N XS SR SR A B TS TR R R K T T I e R R A AR
P AR SCAE SN FEEE bR AE R RN AT E B4 (2015) 5 BB 80 58 150 1 s o B, E— 48
WFFE T W 20T R vl 14 72 XL 28 5 52 WD R R0 LU 3P OV T o 24 8%, A SCRE RS B i = 3 HL
Tk 3T PRS2

AIGETE T & A WA K DSGE SRS, & A WA K 1Y DSGE B8 J2 75 %38 DSGE
B v i AP AE 35 KL A AR, 3 G FF 5T 4 U G K 5 20 B Dk sl A B ) A K ), i
4, [ A S SOk K 3 T R, BT Comin 1 Gertler(2006) . Comin %5 (2014) . Kung 1 Schmid
(2015) .Moran F1 Queralto(2018) , Anzoategui %5 (2019) . Bianchi % (2019) A & Queralto(2020) %,
PN A 8 AL ) — B 5 B AR QB A AR SR AN i R, &P A b b g A 8. S5
HNSCHRAR L, B SCHRAE XA, Ho 9 AR BE R AL L faT 2. il 4n, 4247 45 (2011) 78 DSGE B A4 rh
FIA R&D A MBI AL, BEFE T HORYHOS i B 2 50 i sh B 52 e 1 4R &7 55 (2011) (19 4 A= 3
KA SEPR RN A A T BOAR DL R, B AR QA& AME I o 8 SC N AR 3SR AL 20 i T )
0B A M 5 A8 45 AU Al 22 18] A R B B, AN FE HHR AR B AR A P A o 5 A TR
PUIR S5 7, BEHT T R P2 A58 5 Tl 3%, SBE G 1 % EL AR IR 7= B 3 B85, (o 5 R0 EL A 45 1 1)
O SEAE 55 D SCHRAE L, 48 343 T A0 3T 28 A b RS 45 28 s, B8 A6 Wik 5 o 60 1 ) 3 )

{ELAS —$E 02, FRVFASE T 76 A 308 A A 9% WA S LAt FHASURI B 2 4 B3R 3 1K R by =X
ARA A 7 B0 Al A T, SR AR SO R (1) — AN T E LS A BT . — i, O TR AU B SCEk
BEOCTE I R A G 2R AR, WS T R BE By o o — O T, D& TR AR BT FR A B A SC
ik (Comin F1 Gertler, 2006; Anzoategui %5, 2019) I 1% % JH # H G818 i W) S 3R A3 8 & i B R,
Z0M% T Yk TR S AR IR, PR ITE LU 0 AR RIS o 3K R 28 SCHR A B, AR SRR
BOE 2 1/ 280 i b 308 et 0 S TR e R B BRI, S 3 B T AR s b B 2 3R BBORS HH A TR
X w7 A ] HR G S A, AN RE A X 0 Rl B AGEEA T A e, i ELAE R A
TR Al A % AR B U LU R A ek 0 AR B KT o BRIk, AR SRS TR R 8 FH T R AR A
B 5, CRE T HIR = AUSE S I 92 o

AR FEA AT B —, A SR T I 508 e ) 2 0 e L B AR AR A ) AR
FH, T BUA SCHRES AW B R AR 5 = SR 3 45 A R 5T . 5 =, AR SCOB M gt il B
FHRCRAE 20 9 70 0] B o AT R S 0 3 2 TR 3G 408 07 o 98 FRATT I A0, A SR G 3 Bk —
G 5= ARG R SR N A K B DSGE #ERIRF 5 A — 40 g, 45580 Hp AR VR R0 s ol 3 i 7
o7 2R B EE — A S A R AT

T \RIGESL

AFR A3 F I 2011—2017 48 1Y 48 T AR K , 48 1018 2003 i F08E FH 8803 o o 3 oK ok
TFP ¥R AR 5200, DL SRR = BR3P B9 VE o H T BIF A 2436 i AR OUE R, A% S8 o 4 4 £l
FER B IR FUR] FH AR o 78 b g i & 2 R UM P 28 ol o 05 PR 2 AE T, BB RICR A
FHRSCR 0 AR Ak $5bh 5 RS A JCHIF & 2 F 4 [ 25 [] 1] A2 4k
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(—) [E = 5 2
h T S R w ik X ROk TFP 38 KSR R MR, A SCRHIEE T 4R A4 [ )5
dIinTFP,,, =B,+BRDgdp, +p,TechRgdp, +B;RDgdp, X IPP,,
+B.,TechRgdp, X IPP,, +v,X,, +0,+¢€,,,

Horp, il B AL i dInT FP,,. 3R 8 Fr+ sIE i) TP ¥G KR, TEf B8 1P, RDgdp, 3R7R %6 i3]
A i Al 7R R R R R A 28 9k 3 5 2 A 7 SUH 2 L, TechRgdp, 327 4l 78 A1 H Al
Wt AL S5 Yk R e IPP, R FR = U 5 K P, & 5 RDgdp,, Fl
TechRgdp, 1 3¢ L3543 5l T 2R AR B 7E PRI 2R R e ol th B9VE I . X s il AR 1
O ARy [ 7€ R, €., NP BT

()2 55U

YA B AL R dInTF P, MG R IE R EEA B BARTE, 3L T 2001-2017 4 A 4145 74 5% 11
30 M4 EEET . AR XA AR B, LUk A B335 GDP 38K R Bl Al B AR 1, il A BTy
PEAAE 1 ON RS i, AT OLS 101 VA 2B, 78 [l U 2k A v 4 o6 48 003 180 2 3007 o [0S 445 3] ) W A i
AR N 0.515, BT A4S B 0y TFP KRN
GZ?"’)—O.SIS xdln(lz—:)
Horr, din(X)FRRAE 1 X X227 . GDP, 478 Oy LK AR 7= aE, L, 4578 ol N 4K, KR
BB GRS o, AT i K0 e K SR A7 T A B, 0 3R 1 R FH K 2245 (2004) LA 24 1/l 4%
THE Y 2000 AEFEAS A7 2, Horfr s BOFN IO )1 BB IR EAS A7 B 4% 3 ¢ 7 43 Lo M XA 77 (B 8] %
AT LR L [E 28 B 7 G b e B L S E B AT TH A R R T CSMAR 5048 122, ol A%k
BT &AM EIHEYE,

XF T B AS i RDgdp, M TechRgdp, , A SCAH FH A48 (3 BB DL L Tl Al R&D 28 2% 3 1 il
AR 28 9% S, 43 A e Al A6 AR SR RRIR) R R G AR v R A A R S . X IR A B L
B 4R TR T CSMAR U8 o 4548 10 R = AU 37 48 BT PP, I HE 365 T 1 5 S R AR AR
(2018)AH[R], 55 T4 [ FR 7= AR 3 46 05 25 48 0 S 00 BE I e R, 4548 1 ik g B A A Ui
NEC B R 45 B R ML R AR PR BOR =8 A o B AT = SRS 48 BOR IR T i AL 22
Tridn B AT (R ERTE 4 J1RE ), 48 I ANBOR IR T 45 8 M e iHE 2%, LRI AR 145
FERN A R AZ A B B8 R T CSMAR U4l 2 .

PSRN AV A & 9% T BB 327 21 24 Hb 28 555 D0 52 17 7 A D AR M R, AR SO EE T LR =
AT EAR i 3 PR 28 Al F & % FH 72 By o Az 80 4 [ v s £ 5 )
RD,  RD,
%KD, GDP,

dinTFP, = dln(

RDgdp,’ =

TechR, TechR,

TechRgdp, = ——— X
Y TechR, GDP,

University, ___PhD,

> University, Population,

Forh, T RS BERDgdp]  TechRgdp! FIPhDY 53 I3 iR IX I8 P4 46 4 0 R&D 2 9 32 th AF 441
RD, HA B 26 98 3 AR BB TechR A Be A BRI University, 5 2 FAE 2 1L, TR % 1L 1Y

M4 E R&D 3% L RD, 5 E W 4 2 M EGDP,2Z It 4 E 3 AR ks £ 3% 32 i TechR, 5 B N 4
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P2 BMEGDP, Z L 4 [ 1 4 A Bl N EePhD, 5 42 H & A 1 Population, 2 YL ) Fe #L. RD,/GDP, |
TechR,/GDP, 1 PhD,/ Population, 73 5\ FI T 51 4 [ 1 04 6 8 2k 238 o i L 2 FH 808 o s Rt 2 55
SR, X =AY T HAR R R AR Sk IR Sy v b, 52 48 03 AR Y B R DR 2R R e /)N,
PRI AT DA G b 3kt B p 244 b 1) Jo B0 22 0% DRV AR Bl i 5 R A B e 3% 5 TFP 1% J 193 5 2 250 1 1)
AL

SR, 1R T AR 18 0 b e i > 9 K B 2 DR S A R AR Ir s R B9 & 2 FH S TRP B K1
106 B0 25507 O 1 P9 AR PR () R X T X — P A M R, AR S g Tt TR R g XA T R AT 5
UE o EARTTF, 78 mE 5 R AR SO LT 3R T 5 AR 8508 PRI 2RI R RCR b XT AR Ok TRP # K
ZR RN 5 T A R KL I AR SORE LT 3R T AR kG 50 P 2R RCR vhoh X 2 TEP 1
KA, 2574 SCHA T 25 2 & A I KIS Br a5 i i 22 S s S A9, I T B AR v &4y
1y 1) 22 57 R IR NI RE WS fR B I R OR TFP WG KR 22 55, WRE W i B it &k TFP 1%
RN 22 5, LRI AG o 45 SR 2, R 2 AN 2

Pl A8 B AL AR G TFP K TP, PRI R B PP, Y 3 XA 7 B
EXPgdp,, WA N 1T 5t UrbanR,, . 55 s R B o o X A 7= B FL T LaborIneS ,, B 7 T K8 B8k
% B R B RWarea, L S ufi b N 0133 32 #8 B 4F BREducYear,, . % T 7% & EXPgdp,, .UrbanR,,
LaborincS ,,.RWarea, ) X EducY ear, R BEBL, R SCAESE T £ AHAR(2007) DL M e B 2 F1A% 2 (2008)
HIAEIE o Sk N O34 2 BB 4 IR EducY ear, AR A C N R 48 1475 ), Hofth AR &
(Y HCE ok [T CSMAR %8s 4

(=) %%

WHIHZE R AR 1 s, §0(2) Ry B [ H 25 28, Al 105 2 W Bede /D — 3l (2SLS) T H A
WH . 255 8 5, RDgdp i) ZEUTE 5% /K b i 3 0 1E, R BH BB R0% iY 46 = v] DA R E RO 56
3N TFP 5K . TechRgdp W) FELAE 1% WK 1 W 35 97, 3¢ W 4803 1) 2 v 2 40 o) R ok
55 3 W TFP 354K . 28 LI RDgdp x IPP W) R A 102, R W IR 77 BULR 37 76 ) i e 26 o o vhoxsp
TFP K EH MW BAEMH . 38 X TechRgdp x IPPI ZEUHE 1% WK | i 2 8 1F, 26 1 ZnH = AL
R AE N R shis d X TEP 38 K A8 B B A4 R .

Fz1 EHEALER

(1 (2) (3) (4) (5) (6)
OLS IV: 2SLS V. GMM V. 2SLS V. 2SLS 1V: 2SLS
dInTFP; dInTFP; dInTFP; dInTFP; dInTFP; dInTFP;
(s=3) (s=3) (s=3) (s=2) (s=4) (s=-3)
2.074 1.896™ 1.749 2.363™ 1.090 31817
RDgdp
(0.765) (0.903) (1.006) (0.766) (1.324) (0.936)
-2.695" -6.4317" -7.001"" —2.940 —-6.659™" 1.530
TechRgdp
(1.262) (2.401) (2.445) (2.093) (2.442) (2.010)
-0.361 —0.463 -0.538 -1.094" 0.339 0.790
RDgd x IPP
(0.416) (0.605) (0.649) (0.556) (0.863) (0.495)
1.450" 3.635 4175 2.203" 3.580™" -0.257
TechRgdp X IPP
(0.700) (1.161) (1.159) (1.006) (1.146) (0.921)
RURIEAS 120 120 120 150 90 120
R 0.408 0.369 0.332 0.358 0.438 0.455

i IR <001, "HIRp < 0.05, " FIR p < 0.1; 155 N SR THE TR E .
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SE v Il 25 R B R et AR U T (GMM) B3 (3) v, i B AR B R B 51 (2)
JUF-AHE . FEARE T EAS S /5 (1) %, BSRTechRgdp M TechRgdp x IPP ) 250 . 25 2 FE A Fr
TR A EA 550 (2)—3, TechRgdpM TechRgdp x IPPW Z B0 FHHEE FIEFRH) (1) M FTE
WA PRI, 510 (4) Fng (5) 5 910 (2) AT B TFP 38 S84 i B A8 Jat, o A5 31 1 AR
455 AR RSS2 W] TFP 3 K M9 (4)h, TechRgdp ) 2 BUR W% , TechRgdp x IPP Y]
FRBUE/NH B EBREE TR MR R RS 4 W) TFP 3K R 15 (5) W, TechRgdp FIRDgdpx
IPPHY ZBTE 1% HY/KF 1 3, HL AR B 4 X (AR K T30 (4), 2 W 07 8RR s Xt TFP 3
AT 8V FH AE — 2 BR300 P 38 5, 60 3R LR B 7 1 AR ok T % TRP 38K 4 2F 4 R e —
S B H P

e R R 56, AR SO RIS 3 W10 4548 00y TEP 38K 584 S i o A8 o, [l 15 &85 5L 4n 31
(6) 7o W LLFE ), TechRgdp .RDgdp x IPPFHIRDgdp x IPP ) 2 A0 A .35, RDgdp I 2 50T
FAHFFS 550 (2) A0, BEUIAS ST 45 A2 B 45 b K I 2 B 45 0 1) 22 S BT RS . DAL At i
J& 9 TEP 3 30 Ay At g 74 it 1) [l A 45 SR Al 5 91 (6) 2540 o

= EpEE

AR A A DX DAy PR R 3R B4 B3 A i ol A o R Ry Al S — A
EANAER KB PIERT] DSGE BR , Fe B b, 2235 ARG ZRE L BB B Al A0 B Aol R
IR 55 B AR 27 Al

BT R Al FHWT A 55 Bl o BB R, LT 4 1 8 52 2 A8 8k R bl A9 2o A0 2 Al
JRE BT 2 57 sl o TR, T 4 15 2 32 2 R FH AR bl 9 2 i o 8075 B Al 1 B AR B BR,
A AT 21 ) SIS R AR B 2 BB 1 R0 Rk R 7 AR AR B L Al R R A IR AR
P07 B Al AR B AR A SRR o5 e 2 R AR B ) L) A A e R AR AR AP Ao B0 B Al B A
BRI T B, PR AR AP B R o PR R SR R g, i DAL v — A
R—AF o IO RS A8 1R B 27 i YA X A

(—)EMER BE

LV HAFAE— TG R AT 6 AR R BE, 18 5 e %9 9% C, 3l 57 B L, WF e 55 3 H A K
TR R A B, SRORAL U a3 BUAU

- C(@L)" € HL)"
EY. B [In (C..) T

Horpr, B e (0,1) AN ZE I I B 7, & > 0243818 55 B i i Z 4L, €7 > 09 ik K 57 Bl i 4
SR, oA Frisch 55 S48 SR B BB, 4 r D SEBRAN A, WDk 38 55 3 T%E, OB B 4 55 8 T
B, DA AR BRI 2L, WA A SR 19 TR 29 T -

B.,

C + =W'L+W"H,+B,+D,

t

(el 72 o M IR 5 i
e ] 72 T8 il 7 AR 1 9728l 81 m) T 5 7 7
oML G Tm) o 17 € (m,myB oML AE (0, 1) 8500, 981713 07 5 4 B AR, TSR 50981

Y, = f:] Y,de, Y,.= J‘;Ym/x/dj

- 143 -



MPZRE 2002 F8 78

FB 110 € {n,my B9 Al j 1 FHBE A K, 91 i 1330 55 Bl L, 2R A 7= v 8] 7= iy, A2 77 BR AR Cobb-

Douglas PR
Y= (K (L) ™
Hrr, ae O, D)AFEABAGE . A, R 2R A2, B Ak S BRA B AR N A e
A, =u,;,N,,
o, N, R ER TR Al m] At B R B, e, 7R BT Tim Al okt o] {7 FH A 60 TEFF ot 1Y)
A Al il R L, B RAK,,, RN
K =(1=06)K,; + 1,

Horr, 6, € (0, 1) A BEAYTIHAR,

L AE B o A R Al j € [0, 1A A7 FR B AR A7 o, B i L EAE o 7T A58 4 H, 0
PRI R, = 1, HICTH AN FIRF A

REHAIAW), QH Bk j A HURAF RN, o TECH, Q8 B4l j e W & 57 3 HL, 847 H1R
A, % Comin F1 Gertler(2006) A & Anzoategui 45 (2019), B PRI & 55 3l B2 F1 IR A1 i
BNy, N, (H,,) o Hod, 28y, R BHRCR, BIB1E B Al 59 BF 4 550%, R il oA ofiks, {8
BWein (v, )RS HC R o, Flo, AR ()i FE . %Ko € (0, 1)F7n PH ZERL N 1 R B, 1 iUWF & 57 3l 1 i1
B i P22 9 Al AN AT 2 0 A 1 5 A SRR N, BOE L, BRI AR 2 R B B IE 1)
Tt SN o DAL, A5 R Al A TR AR R R R

N,y = (=6 N, + X, N, (H, ;) (D

Horr, 6, € (0, 1) FIPR Gt B3R o B A9 AT DL B R 9 A 2 T T 1 IR A — SR R R, A s
B G RV LRI, X AT i sl 2 B R A R A AR

BT AL Al 7 g S 01D K R A B R A B N, 8 AL L 25 AR IR 55 7 , AR5 AL 4
Wl o B B A RNV A 4 R Py, DULBI T RS il j 7 F0 5 24 SRy

P,Y. .+Py,N,,=WL, +W'H, +1,+D,,

Hor, D, 2 818 B Ak my B B 43 20 o A 8T 2 Al j 78 1055 29 o A K Ak B2 I B (A
DA D, e FEHA K BEALI IR T, AR R 6 R A e A AR TR R, AE R SRR, W LA E)
BT 2 Ml B8 e DL R A s FR SR DL 2 57 sl AR A

C/ (1 - Cl) Pn,1+ Yn./+l
Ez {ﬁCHl |:(1 _6N) QN,1+I + T + PNJI,I+|:|} = QN,: (2)
QN.I [Xn,er.rQ(Hn.f)gil] = WH ( 3 )

Horh, Oy A FIRIEE T, Py, 0 BT B A B AL FR - A0 48 o 5 A8 (2) 1 & SO B R
T 2 00 (8 55 T B R T — 0 s SR W e A IR . S5 MR — S0 By SR i 25 A 465
AR R 0 B A AR TR I A o O R (3) B SOl SRR 5 B
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KRS B0 A AT /N T 4F BEECHR A5 20 00 Al TH A, J2 PR T8 w50 1 B & 57 2h % A 3 25 7= A T
o P10 R AR, AT s S 7 (1 300 B P 3o 0 DRI b, 2% R AR A v — B4R — 41, Ho Ak
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Fho HARAE R A s K R T R K TEP LR S KT, WA RS TE  E T AR
FAY T 8 R Sl R A R ASC A L 405 186 o, B UG i B T R, D R AR T L AL A
HRRE T AE o BLAh, Q37 B 4L AF & 55 3h 9 38 B 1 A0 B 4k i B K 95 sh% ACH,,, BEAIK

@© HF P E 20122019 £ ANV EEE, R&D N G & A i 8 494 S iolk NS 0.5%, H e G310 K 353 H, 4 0.002.
TR BB € S0, AR RS LA Tl Al 1) R&D 22 9 52t 5 R Y v B TR i\ (R F 55 3 B S AR B, S BRI 2 3 S th 5
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I 2R R o Ll IR AR 7E FLAf 1 45 S IX ) [0.001, 0.020] 79 .

* 147 -



MPZRE 2002 F8 78

T HARRR o, 5300 0] 9= R [, TFP RIS A R, o 28 55 36 3 07 T 5% Lo i DA
HR A, A7 Al ] T 4 SR A DR e R B T i, B LA™ AT 2

0.005 P 0000 — PHHAEE 00005 —BAIHE
Ofmmmmmmaad 0.001 | 0 /,___
-0.005 : 0 ~0.0005 '

0 10 20 0 10 20 0 10 20

vop R voos NEMITHESD 0 BOHIIBRSH
0 K— 0'002 _‘\\‘ 0 -/.—
-0.01 : 0 " -0.01 :

0 10 20 0 10 20 0 10 20
0.010 MR 0 SRR 0 MR TFIHE
0.005 \/ ~0.002 V o /

0 : ~0.004 : ~0.004
0 10 20 0 10 20 0 10 20

B 1 B R RRow i B2 43 47
T BUFTRCR shil d AR AR (0, = 0.75, 0 = 0.01), BEARKR AT, AARAR 728 5 i B R0 SRR A5 Y E 43 He o

25 LI, 1 1) (8 A ET R4OR h i 3l A 4R E AR R, 7R KX TEP KV LA R W Al 1
PR T I TR, AR U, O ) AT ASCR bl AN ACA R TR B A K R, A T
B Al ) R A R R (B I R, IE AR s B KR TEP IR BT, 5
151 (2) " RDgdp ) R E 8. 2 1IFE— 2L,

X5 TR AR AE BB 808 vk o A AR, A0 AL Al PR 38T [ 0 R el AR
1) 5 SR 7= A S 00 TS M, 3 e URURE 4 A B A B Aol , DA 7 A — i 1) B B R AR
X — RS F BE AT = AR 5 K OF B B8 o i3 i, AL 1 B R T s, EAS 05 2 il 1) 71 1] 2 5t
FEFITR, P26 AR 3 7K ST 08 260 U FHASUA A R 1R 5 1 A 10T g i 32 T A, DT 01 i 78 s ol
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R&D Efficiency, Intellectual Property Protection, and
Economic Prosperity

Jia Zongmu, Zhang Jingyi

(School of Economics, Shanghai University of Finance and Economics, Shanghai 200433, China)

Summary: In recent years, representative technologies of the intelligent revolution, such as 5G, big data,
and artificial intelligence, have gradually matured and started being applied on a large scale. The advent of the
intelligent era implies increase in R&D efficiency of both technology innovation and technology application.
From both empirical and theoretical perspectives, this paper explores the macroeconomic impact of R&D effi-
ciency shocks and the role of intellectual property protection (IPP).

This paper distinguishes the two types of R&D efficiency — innovation efficiency corresponding to tech-
nology innovation and application efficiency corresponding to technology application, and also the two types
of firms — innovative firms that focus on knowledge accumulation and imitative firms that focus on know-
ledge utilization. Using Chinese provincial panel data from 2011 to 2017, the empirical analysis shows that:
(1) Increase in innovation efficiency increases the future TFP growth rate, while IPP is not statistically signi-
ficantly related to this positive effect. (2) Increase in application efficiency decreases the future TFP growth
rate, and raising the IPP level weakens this negative effect.

This paper then constructs a two-sector DSGE model with endogenous growth. In the model, innovative
firms and imitative firms hire R&D labors to accumulate knowledge and to utilize knowledge respectively, and
their R&D activities are subject to innovation efficiency shocks and application efficiency shocks respectively.
Imitative firms can acquire knowledge of innovative firms in two ways, paying for the right to use knowledge
or free access to spillover knowledge, and IPP enables innovative firms to obtain knowledge rents from imitat-
ive firms. By simulating the impact of R&D efficiency shocks in two levels of IPP, this paper obtains consist-
ent results with the empirical analysis.

Combining the empirical analysis and the theoretical model, this paper introduces the concept of
“prosperity trap”, that is, short-term prosperity that overdraws the potential of economic growth, and emphas-
izes the fact that under positive application efficiency shocks, imitative firms would crowd out innovative
firms’ R&D labor, leading to slower knowledge accumulation. Strengthening IPP can avoid the trap by in-
creasing the knowledge rents from imitative firms to innovative firms.

This paper has three main contributions: (1) It reveals the macroeconomic impact of R&D efficiency
shocks and the heterogeneity, and also highlights the role of IPP under R&D efficiency shocks, while few ex-
isting literatures study IPP and R&D efficiency shocks simultaneously. (2) It innovatively introduces the
concept of “prosperity trap”, which is an important phenomenon in development economics but has not been
focused on as far as our best knowledge. (3) It is an extension for the literature related to DSGE models with
endogenous growth, especially for the scarce Chinese literature. Allowing imitative firms to acquire know-
ledge of innovative firms in two ways is a key theoretical innovation.

Key words: R&D efficiency; intellectual property protection; economic growth potential; DSGE
model with endogenous growth (WHEmE B )
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