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W, K, F5. BLAE M. JRETET, X AT 4 FEVEE N 2 A B e i = dh
ZREEMZREE, R R R K AL, AR TR FERIE 8 L KRRt &
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B LA, S5l ] HoR EAMERE K JRIF IR, Toie AT inbUit 3, B
R O—NEEOR BAME I R B 1 BT FRE, i T AT R AR DR
WY THIER, SRR O— MRS T AMER AR

04F
03F
02F

0.1F

1 1 1 1 1 1 1
1985 1990 1995 2000 2005 2010 2015 (4F)

—— DT IR AT A - — — QB O— SN TLA
--------- BRI D—AMRIEAR B AN OB

E1 2ERFEHPL—IIERREINELER

@ A [ JZTE BRI HERE O 3T NSk Bl B 3] D 20 ST 1S58 A
73



AL QAR P CSIESM HARLANS ZFE KRR

() ERBEP S—IN B B FRE £ 70 FAR
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Hp, i=1, 2, -, m, EPOWHAT; j=1, 2, -, 4, ARIELTT; d Fm 535
FR AT A O IR T OB o pergdp, ARERH IS TT A3 GDP K V- pergdp; 1C3R4MH
WA GDP K, Ak, =X (4) Fon, Foldol SAMEIRT 40k R 22 R Edd 7 R
PARDRERUTT B9 A GDP I (E IR KRAE,  LMAIIETCIS pergdp, = pergdp,; ik 52 pergdp, < pergdp;
BIAEAE Edd AR, BB AR O 0T 5 A1 BRI =2 18] 19 28 5% i Jie 22 S bl R o

(Z) ZAMER AR R TR EBE P C—sP AR FH Ko BB A

WRAE R T, BUHTERRE TP .O—FMEIBOR BN EE ARG 4 /NP 2 T R 2= R
BAMEIER . AEMIERE L, ARSCOE T4 X MM B U SR RS 360 B M F AR R R T A3
SR —A MBI B ISRRE . B ISIER/RBERE B (R A HERS , Ikt 2 18] 1y £ 9% A Jre 2= 1R
AW /N, BRAGRFI R —F2 &K, 2T Barro fil Sala-I-Martin (1997) X &K R
WG KB SE AR5 ke 3 A & BB A A v —h ORI B 4 %) B i SN 2%
F B WSBim . Horpr, ML T4 B sk, F&F B WNSURIEEH BN IR R, B AMES;
ARIERZR T O ER PO ST K ISR . 4% B ISR AN T

ln(Pgi,HT/Pgit)
T

Hp, Pgri, = (1/T) In (Pg,,,/Pg,)o Pg, UK i WAy A% GDP, In (Pg,,.,/
Pg,) o TN @ 801 K34 GDP {3438 K 38 Cra, 327K 18 & R EAE ABGE DN 3845 3 1Y
i T 5 HAIR T Z [ A H AR T AMERE, iR @ 3T O3k, W Cra, 2R oo 5 H
SN T Z A AR BAMRERE 5 2R @ ST S AT, U Cra, 267 A FRLTT 5 R vt T
ZI I HAR T AMREE . BB 2T S REN , DL 8 B 45 A0 PR 2000 i IX 2 B 3 K i AR A
e e, ASCUL 3 4Ry — DR, JE TR @ DX Per #EATINE . 74, B ARSI
B, & B/INT 0, MZRARQIH ERE T L—NE T2 T KA XSG Rz, 2K
HRFE . w B TEERNE, m I TR TR E RO, & A BENLIRZEI

F AN TR TR SR B U SRR TR A O

Pgr,,.r = a + BIn(Pg,) +B,Cra, xIn(Pg,) + B;Cra, + AX, +u, +n, + &, (6)

Hrp, X, 52 Pgr i)— R54EH1E R, HaBad L5 (5) M.

() #8208 B KSR A

LR S )RR R A 5 23 [ DR 22 AT (SEM) | ZS [l Je A (SAR) 2 [ At e A
B (SDM) ., HoH, ASCAMF B YRS SEM . SAR Al SDM A1V .

=« +Blln(Pgit> +ﬁzcraiz X ln(Pgi,z) +B3crait +/~'Li + 7]: + Ei (5>

@ Zonf BBy == AR Y AC (7)) ~ 50 (9) AmAgEHI AP A
74



RF 55 B 0B 2023 455 1 )

Pgri,t+T =« +,811n(Pgiz) + B,Cra; x ln(Pgit) +B;Cra;, + AX, +u; + 7, +u, (7)
u, = 72:=1wifuij + &

Pgr; .r = « +B,In(Pg;) +B,Cra; xIn(Pg,) +p;Cra, +p, Z;rzlwijpgri,HT
+AXiz+/~Li+7’t+8iz (8)

Pgr;,.; = « + B, In(Pg,) +B,Cra, xIn(Pg,) +B;Cra, +p, Z:zlwijpgri,HT + AX,
+ ')’ijlwij[hl(Pgn) + Cra;, x In(Pg;,) + Cra, ] +p, ijlwinzj A R R (9)

Hrpr, r AURS R ZE R, p, Ml p, 705K Per RN A2 & 1) 23 (Al 5 R4, v UGk
InPg . Cra xInPg Ml Cra WZ2 A3 G REAL G o KT =M e ik 8, b2z
I IM Seit i o e B AETESS [B) AR OCHE, 7 FAAE, W] SEM Fl SAR Bl 2= /A — A jliaT .
HYk, Wk LR Geils K5 Wald Seit-g k656 4] Wr SDM #5574 58 3R bk SEM il SAR #8571
WRANEE, W) SDM BRUHEARERE, UniRae, WHRIER IS RS SEM oy SAR iR, 554b,
o N AR, R [E AT R R W2 (B 277 N A YRR, AR SR FH B 523
(B AR, DA 7R 2 ) R0 [ b B s 1 o 52 0 A 2 () S R, B QR

{l/dé(i;éj)
0 (i=))

o, d AR BT 7 Y 2 2 R S D B A M B O PR S

(&) #IERR L5 LRI

1. B R IR

XFF 3T B R S 2% B R T (A4 AR T AR £, A SO 2000 ~ 2015 4% rp [ & F 204 R
TP LR R, PR IRAERE | M T DA K TPC 5K & A B s B 14038, 1585
MR AR A BRI . INEI A& R W iE SR, Hd, BRI IPC UL A%+ AR 2
B, BEARNIK IPC A AN EARENY, SFASCHEM (1)~ (3), 4591
15 2028 I T BRI 2% S R BRI T A BOR B AME S, FRAR A0 G O Iy A A Lk i i)
FE, #E— DA QU SR TP O—ANE R B AME R, A, W AN GDP EdfE LA K
P AR AR AR I T 2001 ~2016 4F (P ESTTSEH4ESE) .

2.

72 & B A PR 22 ] B X AT AR TR O 3T R AR TT B9 28 B R IS TR ), A S
BT AT AR R Pk g5ty (Sir) , SRS = A ™l i i b B e AT i i
BURF TR (Gov), RHHL T — M A ILMF L i GDP B b\ #4785 &5 A H% B
(Pop) , mHFEARFEEND ST XS - ARz b AT it ;. XPAMFRRE (Fdi), LASE
brfdt FH AN S8 p XTI A T R AE s AT SEAIK- (Hr), DIARETJT N5 e 4 22 N B X
BT =2,

(10)

w; =

O BIEFIR L R FEIEA o R 5 20 TR 4628 5 AR 4L SR AORI, o T (RS 1y 7T
FERIAACHE A5 SCIR A I 2000 ~ 2015 419 % 1 L FURCRSIERT 47
@  EEASRAHATES L A CBORSTHOR RIS W8 S
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. BEIMERARMER T EIFT SR P LO—IMNE R GG KBS R 3

(—) Bl # LB b o —9P B R IF KR £ 0 T ALA R

Bl (4), ARO[ K 20 A G1H7 R BE 0 o —Fh Bl 2 5% & i 22 S AT T AR,
IKs 20 G SE R IR AR B 24 B HE 24 R BN 43 4 2, 43 5o s BB B B b o —
SR B AR O — SN AR B b O — S R B B B 0 — S,
3o X 25 AT EOT- {8 K 5 7 BB 42 B O —A 1 Bl 22 0% R T 22 S AR b ta B, Bk Aan &l 2 B
Ne WEERKE, 2FE M R RIE R O—AME 2 5% A 22 73 1 2 AT T
AR, RO 5 A8 IR T 2 (8]0 28 5% & e 25 5 BAT R B4 /N RRAE X &
JRAEFE A WAk

MATANESRE , mRIB R O—I I 2000 4592 0% & e 25 54 T i R ME, ARE
ERHHER, AT kRESEMDEN TRAST, JFT 2015 A8 TCA1HT R 1 i —
AL e . HRBIRT SRR ORI Y R R 22 RAEPTASR T A E - BKOF, BLHE i
(] 2 BUARG SRR T B & R ka g, LR v i BT A2 B PO —4 M LA 2005 4F DL R —Sf 4
FAXHAR HARE AT R 25 5o INARAIHT LR, A MBI 2 05 e 22 S R IR S R R IS
EFHE T RSB RRAIE, JFAE 2005 ~ 2012 AT & T HADBDH B #E, X EWE, %K
BT A I LB T RN AP BT 22 55 R R 25 R AR Hl sl B Wl it i ml e 5 o —4k
R AR EE AT E A G

25FN

20F v\

1 1 1 1
2000 2005 2010 2015 (&)

2 ----- AR L—SNE — — - R LR —Ab
--------- AR OIBTEREFLL— N - = RO AR PO — SN

B2 2ERHFEHISEANTLIIERFLIRERZTUES

(=) ZAMAEF AR A2 T A3 R AT O—sbE 253 K0y B s

T (5) ML (6), AR OL—FMEFAR T AMZ B AERE .O—F B 2 51 K
AL X FN S5 B WS o e TR e, BAKRIRIE 5 R 4036 2 froR, A 3Gl F Hausman £ 55,
TS EE2S (3) FIFEE (6) ZIATHEE], Hb DR i R0 A RUAE Sy 3 22 B vE T H 45 51

M (3) FITLAE W, SR O— b EIER B A (Cra) 5 A3 GDP (InPg) 11
L HIREAE 1% i B EMKE EoRI, InPg fyIalH R 8t i E 01, R EAMERARIA R
TRPHERE P O—ANEIS T RAT R4 0 B WSSk, B rbLC I TT g A AT R] AR B A R
T T EER ., W (6) FIRTLIE N, 758 T gty BUFFa. A
WEE L XM DL RN ST R A K55 — RN & T4 N KRG, Cra 5 InPg 38 HIR
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W K InPg BN 2B 7E 1% B9 R MOKF Eog R, BV AMESOR R R T R &R O
—HME G FF G ST AR KV B AT IR A TE

x2 EXERARERTH B S ER
_ 2%} B ISR 1 B s
AR
(1) (2) (3) (4) (5) (6)
p —0.108™ | -0.156" | —-0.209"" | -0.126"" | —0.171"* | -0.228""
n
g (0. 008) (0.008) (0.008) (0. 008) (0.008) (0. 008)
-0.038 -0.021 -0.137™ | -0.053™ -0.017 -0.098 ™
Cra x InPg
(0.026) (0.026) (0.024) (0.027) (0.026) (0.024)
c 0. 456 0. 207 1.572* 0.638™ 0.155 1.104 ™
ra
(0.314) (0.310) (0.291) (0.317) (0.308) (0.288)
Pl AL R N BN & P &
sf [i] [ %2 & = & 7w & &
Hb X [ B E P w5 BN &
FEA 2314 2314 2314 2314 2314 2314
R’ (i 0. 520 0. 627 0. 654 0.552 0. 644 0. 674

TR RAE 10% | 5% | 1% BOKF R, 55 O RRIELR

P, O TR ER SR R R, A SCLARDET A T O—S N 25 Kk R 22 5 Edd
VERPE R AL &, G Cra X Edd B5EI K HE— B B UEAS SR R 25 2R D Horr, il 7
Edd ERAEFC (4) R8s, S 1O S MR 7 Z M T A 2 ST
N T PRFE—EE, ZARI R Cra QR ATMEARLOITT @ 5 5MNEIT j Z 8RR T AMER BE R 3
s, FIHZSRE R, RS IMALZER A&, Cra X} Edd RIS 1% 8 W& THEKF
Hti, H Cra 90 =1 IR e =2 W WIE R B0 w2 1, RV O—A N FBIEOR TLAME E 938 2
PE T PIE GG AR ZER A/ N RA RSN, AL TSRS R B RR e

(=) AT 20 A6l 37 £ A8 B S

ZIERIA R RIS FER . MPEIAL . S5 R R KY- LA K T 3 B85 A5 05 IR A
FIESNE, ASCHE—2DXT 20 D RUHRREHEAT XSRS B WS, BLARL R ANER 3 Fisk
4 Fime W3 ATLIE Y, 20 NMADHEEREN Cra 5 InPg IS TR AR LK InPg (1 [8] 13 R %%
PR, RAEAMERCRIAZR T 20 DMEIFTEREH O—INFE LT KA X B ST,
S ENIS H AR SR, AR R T PO—ahE HOR BAMNE R 28 5 A WS B R A
bt

MFEARTLUER, 75 E—-RINETTHNER, BRULHE B0 i el
RS, HARBIB RN Cra 5 InPg ZEHILL K InPg XF A TG w14 2 17, BIiE
PRI &5 55 A Fl i TRl SR AN O e ) BT R E 22 BRI I8, X 5 4 X B e sh
Rt Cra 55 InPg 58 B0 Z B A A 5 28 P B AR T HAD RUHT AR RE AR L, AT BB AY i I
TET, T 8 ML BH B B 0 S By o 7 T B A DR iR 44, RIS, MR TRl AR

@ FEVERIRATR W CEE 2P HORZETIITIE) Mg SCRf .
77



LS AH RN P OSIESHT . HARELANE ZEKKSCE R

HAMEIERAE , T 5 AL S AN BT [ SR BAME R SR BN, XEWRE, %
FAVH AR PO 5 MR AR TS SRR R B M EEHATRE . FORSKH R
JEABIRA, 3R B AME EE A8 e LI 28 B e so™ AR A2 eV A

=3 20 MEFTE BB AT B ISR IGE R
Fubdgi|  InPg InPgxCra | BEASH: | R2{H ||HP0¥kdi|  InPg InPg xCra | FEATE | R® i
| -0.208""| -0.153" -0.206""] -0.124"
5| @ 1209 | 0.659 I 1378 | 0. 646
(0.012) (0.031) (0.012) (0.031)
i —-0.228 " —=0.090 *** o -0.203 "] -0.203""
i 1352 | 0.629 T 1220 | 0. 647
(0.009) (0.027) (0.010) (0.010)
—-0.196 ™| -0.510"" —-0.192"* -0.179 ™
I 689 0. 660 ) 1183 | 0.615
(0.012) (0.054) (0.010) (0.035)
-0.212""] -0.106™" —-0.229 " —0.099 **
Il 1469 | 0.640 || M/RE 1313 | 0.693
(0.012) (0.028) (0.010) (0.029)
-0.199 | -0.321" —-0.188*| -0.180 "
F 1208 | 0.664 Kb 1092 | 0.620
(0.009) (0.031) (0.010) (0.028)
—-0.216™| -0.082** —0.235" —0.049"
R 1430 | 0.654 AE! 1482 | 0.652
(0.013) (0.026) (0.011) (0.027)
—-0.201" -0.134"* -0.216™ -0.123"
oM 1235 | 0.629 s 1274 | 0. 648
(0.011) (0.030) (0.010) (0. 030)
-0.203"| -0.154"" -0.233™] -0.055"
e 1391 | 0.649 HE 1547 | 0.629
(0.011) (0.026) (0.011) (0.032)
-0.182"| -0.175" —-0.234" —0. 142
fli7e 1313 | 0.640 il 1183 | 0.648
(0.012) (0.031) (0.009) (0.036)
-0.197 | -0.121" -0.193™ -0.214"
Byt 1404 | 0.623 B 1118 | 0.634
(0.012) (0.028) (0.010) (0.030)
‘Z_:‘E: Iﬁj%‘:{‘zo
x4 20 MEIFTE BN B WK IEE R
ek InPg InPg xCra | FEARE | R* G ||tk InPg InPg xCra | FEARR | R® {H
| =0.222"] -0.131™ —-0.225"* -0.101 "
b5 1209 | 0.667 T2 w)'d 1378 | 0.661
(0.012) (0.031) (0.012) (0.031)
: —-0.243 " -0.078 . -0.220" -0.176 "
i 1352 | 0.649 T 1220 | 0. 664
(0.009) (0.027) (0.010) (0.033)
—0.219™| -0.474"" —0.213™ -0.164"
sl 689 0. 693 T 1183 | 0.639
(0.012) (0.053) (0.011) (0.034)
—0.234" —-0.082" —0.241*] —=0.089 ™
M 1469 | 0.663 AR 1313 | 0.705
(0.012) (0.028) (0.010) (0.028)
-0.207* -0.301"" -0.200"| -0.161"
F 1208 | 0.677 Kb 1092 | 0. 640
(0.009) (0.031) (0.011) (0.028)
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(%)
':I:‘)[L\j;]il—'ﬁ‘ lnPg lnpg X Cra ﬁéz]:ﬁ R2 ﬁ ':P/[L\j;hjifﬁ lnPg ]nPg x Cra Eﬁz’&% R2 ’fE:
-0.233""| -0.073"" —0.249 ™ -0.040
AR 1430 | 0.676 || JLFH 1482 | 0. 668
(0.012) | (0.025) (0.011) | (0.026)
-0.222"" -0.109 " -0.239"| -0.092""
BT 1235 0. 646 it 1274 | 0. 669
(0.011) | (0.030) (0.010) | (0.030)
-0.233""| -0.115™ -0.263 ™ -0.012
KHE 1391 0. 671 =55 1547 | 0. 657
(0.011) | (0.026) (0.011) | (0.031)
-0.196 ™| -0.165"" -0.251"| -0.126™"
PiTE7e 1313 0. 653 35 1L 1183 | 0.679
(0.012) | (0.031) (0.009) | (0.035)
-0.219™"| -0.098 " -0.214™| -0.188"
2B 1404 0. 646 =gl 1118 | 0. 658
(0.012) | (0.028) (0.011) | (0.030)
‘?_:E : Iﬁl%:é 20

(W) =z e T4A2HA20 /\ﬁ'] FERRN B SAE T
T 45 [0 Y6 HE O AR T 2% Rk R v s i & g, AR SCHE 2B R R 5 A S TR 1Y
B WA R FF A 5T . 1 0, ﬂﬁﬂ% S (B AEEHE RS N 119 Moran’s T45%(, LM-lag, LM-error, R-

LM-lag I}z R-LM-error Gt it K g6 & 88, T AM iﬁﬂtﬁi%T@U%‘ﬁ%ﬁ*@—&Hﬂ RN
A R A2 RIAR DG . ZEE2EAE [, it LR iR AL 16 Al Wald éﬁﬁiﬁ@“%ﬁél&
20 A AHT R LT RN S B WSS SR SDM AL

PHEZE R R, 4 M 20 MOEERE 4T B Sk I 45 R 53 2 RISk 3 25 /A0 —3,
B Cra 5 InPg (38 BIRZRELLL I InPg (A EH R A B350 T, KBS RIS F HOO 3T 5
AN [ F A B AMR T 6 ﬂﬂJ%ﬁﬁﬂfliﬁﬂ%ﬁﬁﬁﬁiééoli‘i:%ifﬁ 1M B SR 0 45
BB, BRUH 503k BB SERESL, FLABTE SERE O —h Bl AR BN 22 51
KWeSO™ 8 TR R EE T . L, S % A RO B S OUAI EL , 28 [N T LATE FH
IR BT E R B A B B, XEWRE, 25 A AN A R Tk L P
55 A1 BB 3 i T8 AR RN 20 B 1A RS S v R AR A

Ny E—H S

(—)EEFRHEARKRERZ TRHE ﬁ“’"u_ﬂ‘@ 253G KA RSO B

L QI ERRE P O—SMNE R AETT . AR TS BIBOR H AR

TEBE S RE l}—%lﬂﬁﬂ?ﬁ%l‘ﬁﬁ%ﬁtﬂi ARSI T WO B TE 8%, LA
e s AN HT R PO — MBI BOR 354 A8 AL R 3 DL R BOR S5 A0 1 S AR AR REAE , FLARS R i 2
W

1

G

(11)

@O A EARCIER AR, LR RO T 4 K 20 D BIETRRE AT A AF B I8 Rg R I (B2t foR &
TEWTTE) 3l 1 SCRff o5 o
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o, Te ARSRITT @ AT j Z BRI EORTEFREE , RARITITTR)AE 7 it 2L B S+l
I AR GURTESE , BIIR [B]REAR S8 K-V 80 , PSSR 2 7Bk B 22 A A [R) B AR ek
TR, HoRAEiR & RN (3) o ZEBEEEAN I, A SORE SUE B R1FT SR 1E 0k
AN, X BT O — S NEBOR Se P R B A T TN

K3 35 TR R O— MBI R AR, A OB R B AN AR S
A Sz G A TG I AT 21 4 oD — S MBI EOR AN IR TS P A B (AR sl . ml L
Hill, TRESIAL, QPR O—SNEEOR AN IR ETHEE, R e 3%k
BAIE ETVE TR RS, R &5 A JRIA B —E R, A O—FMFBIROR S5
ALL “EARTAN T BORTEF " AR B

0.4 F
03 F
02F

0.1 F

1 1 1 1 1 1 1
1985 1990 1995 2000 2005 2010 2015 (4)

—— HL—ANRRE AN === HL—ANRER BN (A )
— == HL—IFRARTE G oo HL—AMREARTE R (i)

B3 gl O—IMERAREHREBES

2. SEFERORIR R TR P O— SN E T A B ISR

BT L—ANEBOREEA NEARTE 10 TR B AR, LR HAMERCRIR R T b —
SN2 B3 RAFAE A 5 B AIE , AR SCHE— 2R 0 O — ANl BR 5 A X LR B R e 8
AIRMASZ IR . FESE P IERORIR RS, O AN T S 3 RAE & = i i i, R A
AL SR [R5 AR FUR_E AT A BT, 38 5 B A A RSB 5 A G B AR A A 455505
AT FZE N EARTE S o o, T PO T A e TS BT 787l BR il . BB 5 L
Lt S A5 T7 i RAT OB S, HRESEAS B0 58 5y A 7= A R Jetfi 3l = i BT LS
I EOR U R SR BB, MR EZ R T . XEWE, BORES
Se(ES I FEl Sl T Tl R 2 = g R i s i il s, B A ATREIR iz iy, SEUMNERT S
DT GE R R ZZ B R . I, AOD—IMBIER TSR AR TR R A5 K
AP, MBS B 4 i) SR TLANE AR L FR b — AN IR S5 AR By ok %, L iR X
ey JOUEE PR A R ) S BEAE S )

T LT, RSO TEFER R T BRI o O— A B 2 T 0 K A S A TR B
SRAF B ST K SDM 7[RI A5 B ELAAAR g R 0

Pgri,t+T =« +Blln(Pgiz) +B,Te, x ln(Pgiz> +B3Tc, + AX, +u, + 7, + &, (12)

@ Zonf BB =S [ER R A 50 (12) A (13) A ARl 22 5B .
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Pgri,.;r = a+BIn(Pg,) +B,Tc, x In(Pg,) +B;Tc, +p, Z;Lzlwijpgri,HT + AX,
+72j:1wij[ln(Pgiz) + Te, xIn(Pg,) + Tc, ] +p, zj:lwinit +u, +m, +&, (13)

Horpr, Te fRRAPREM P O—SNBEE AL, Hadfts & LR (6) M (9).

RS (1) FIME (2) SR MM B WS IR R . Al LA, InPg 1A
BRI ZE N, 00 InPg 5 Te WA TR B ENIE, EWFL—/NE SR TE S X BT
SEREATHE R BN IR 222 o T, BIRER 1 A1 3 R rp 3k il 22 ) B 22 5% A i 22 0
5 (3) BURIEE (4) F 2 [mIRON T AL XE MR E B WSS S5 4, , 7 SO i 25 [a) 200
o o i 5 e fE SDM AT . MRS Z5 2R AT RIS, XS A5 PF B S (19 InPg 5 Te 1922
BAERBARE NIE, RIS [RRON R Hb—Fh FIEOR 52 S A7 A T 61 87 5 1 22 5 1 K Y
WSk,

x5 EHEERARERTH B SRR
OLS Ay SDM #5571
A i #i Xt B IS FAF B s #i Xt B S A1 B sk
(1) (2) (3) (4)
-0.253 " -0. 266" -0.285 " -0.286 ™"
InPg
(0.007) (0.007) (0.007) (0.007)
0.079 ™ 0. 088 ™ 0. 053 * 0. 054 *
InPg x Tec
(0.026) (0.026) (0.023) (0.023)
. -0.976™ —1.094 ~0.628* -0.646 ™
C
(0.309) (0.301) (0.272) (0.270)
P A P P & 2
Bt i) [ 5 b = & =
b X [ P P & &
FEA & 2314 2314 2314 2314
R* {8 0. 650 0. 672 0.331 0.318
e k2,

(=) 1) X 40 #7561 37 2 BE b oo — M B R Z AN Fv
SEF ERAMT, AR SO EE Al 5 R AR BERIL M 0 R 2 G095 7 R a0 X R 2
et R AT JE LA K R B S A0 25 T OB AR . RS0k, SRR T BRI 2t B K
SRR TR T R R L 5 OB 2 I R TERMERRE . B AN T A A SR B L
T O S AR RO B R S A, LA e B 2 1 1] O R AT 5 O T AT R R 43
TAHE, TGS /NS b = B 20 R B 2E 0, T TGl 5 R
RIRHIFLR 4 VR R B R AT R TR0 R T S TRt . T A= LAl S8 Pl o T 1
TR S A O 2 AR T AMRRE DL TR R S S S e AR5 T A
B, ASCER A 5 R R RRMIFL  2 FE AR 2, 36— 2 A s L T PO 1

RS b — S R b i A
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AR SORRE PR i L M R R B, RS IIRAE (2019) ML ARG R Tr
W5, G P E A I B A B A S R B X IO B LR T o X R R e Y L
FOR NI B I R AR LA B R a0 it . e gt Beml b, A SO bRl =0 a5
O—ANEEOR AN R R TR SR, HAABRAG AT .

Cra, = ay + a,Ci, + AX, +u; +n, + &, (14)

Horbr, G 3R RINEDET, I RIZEDHKT- (Cil) AR EE (Ci) .
X 2 QUE R DB R AN — R AR B, TR S S | A B ik
i BRI G G AR BB .

BHAREIAZER R 6 BYZE (1) ~ (4) FIFR. wLIEH, 8 (1) FIHE (2) 5)f
Cil F1 Cir (9 [IH R B R 35 Nk, R UISMES T A Al 5 s A AR ILA S AR e U . &
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Innovation Cluster Central-Periphery Structure: Technology

Complementarity and the Convergence of Economic Growth
ZHENG Jianghuai'> CHEN Zhe’® RAN Zheng’

(1. Yangtze River Delta Economic and Social Development Research Center, Nanjing University ;

2. School of Economics, Nanjing University )

Summary: In China, an innovation driven development strategy has encouraged the
transformation of the existing economic geographical pattern from industrial clusters to innovation
clusters. The traditional regional development idea, with geographical distance as the boundary, is
gradually being broken. For example, there has been a change in the relationship between central
cities and peripheral cities, from a driving role and one based on technological competition, to one
of technological complementarity. However, few studies have investigated the central and peripheral
cities of innovation clusters. There are also few studies that have explored the evolution of
technological structure between the central and peripheral cities of innovation clusters, and the
convergence of economic growth.

This paper redefines the central and peripheral cities of innovation clusters, by focusing on
technology complexity and the inter-city technology complementarity index. The study applies the
innovation cluster center and peripheral city economic development difference index, B convergence
model, and spatial panel econometric model to deeply analyze the convergence of economic growth of
innovation cluster central and periphery cities under a complementary technology system. The study
reveals the following findings. There has been a narrowing of the difference in economic development
between the innovation cluster center and the surrounding cities. The level of technological
complementarity has increased when comparing the central city and the peripheral cities of
innovation clusters, accelerating absolute economic growth of the two cities. This is demonstrated by
the absolute B convergence and conditional B convergence trend. The results have a significant
spatial effect. Based on the evolution of the technological structure of the innovation cluster center
and periphery cities, as time passes, the technological complementarity between the center and
periphery cities increases. In contrast, technological competition first rises and then falls. That is,
the technological structure of the center periphery cities reflects a transformation from technological
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competition to technological complementation. Under the competitive technology system, there is no
absolute B convergence and conditional B convergence in the economic growth of the peripheral
cities in the innovation cluster center. The technology competition between the center and the
peripheral cities inhibits the economic growth convergence of the innovation cluster. Improvements in
the level and trend of collaborative innovation in peripheral cities help improve the degree of
technology complementarity between the innovation cluster center and peripheral cities. However,
improvements in the level and trend of collaborative innovation in the central cities do not promote
the increase of technology complementarity between the center and peripheral cities.

Compared with previous studies, this paper first re-identifies the central and peripheral cities of
innovation clusters, by using the technology complexity index and inter-city technology
complementarity index. The study also repositions the central cities from the perspective of
innovation drive, and re-conceives the relationship between the central cities and peripheral cities
from the perspective of inter-city technology correlation and interaction. Next, based on the division
of innovation clusters with respect to central and peripheral cities, this paper applies the innovation
cluster center periphery economic development difference index, B convergence model, and spatial
measurement model to discuss the impact of innovation cluster center and periphery technology
complementarity on its economic growth convergence. In addition, this paper further analyzes the
evolution of technology structure between central and peripheral cities, and the driving factors of
technology complementation. This helps deepen our understanding of the internal relationship
between the center and periphery technology complement of innovation clusters and the convergence
of economic growth.

This study provides empirical evidence and policy insights to continuously deepen the
development pattern of innovation clusters, promoting the transformation of the innovation cluster
center and periphery technology structure from technology competition to technology complementarity.
This can also help build a regional economic layout with complementary advantages and high-quality
development.

Keywords: Innovation Cluster Center-Peripheral Cities; Technological Complexity; Inter-city

Technology Complementarity; Convergence

JEL Classification: 018; 033; R12
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