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PE(RAELL,2012) B ALHI )8 ( Qian & Xu,1998) DL K F57 4K 24 9 45 7] 3 ( Huang & Xu, 1998) (77 7E, 5
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i, AR TR T ARQIH K- o sk, BT A bl X3 A8 A5 BUR B2 BE Y Q18 IRk 95t 2 A7 25 e ik
AU RE T SRCRAHR T (IR, 2015 44 78,2015 ) o 5 T3 23 IC B 4507 1 Y BE TS 45 H , QU8 EE 1 69
& mPEAR R BT BT DR | 2K IC B A0 ISR 19 3 w5 (Jefferson 45,2006 5 5 | £4,2016 ) , 2R T
Gyt it 2% 0 2 A i QUFT R AR T GV XA ,2014) o EIRBFFERS T 58 3% X BIHTIA & 32 i X 3 A1)
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Xt A A B AL RO BT SCR AR AT 38 B3R THE T, A FE AR LE I 5T 0T e 7 B8 22 R HILBROA 25 2 A 7= 8 22
/Nl RS AT olk A, FDT AT B4R HA 5 AR B ; 447 2% (2009 ) fuf FH T A 50t 1t A 2 W) - e A A B
FDI B HH AN R T 5 200, %GBT HAT 35 9 1 10 52 00, 117 EL X ook 5 R #6245 19 1E RN G B 7E T
FDI A 500, A G A3, B R 2 Hh B 1 2800

S TR FDT R 23 %0 4358 17 A BR S i, 8 28 2 B AR AR GE 1 A4 6 357 BE 0 AT AL Lee
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SN, BAT XU TSR, >4 DX il i K- K 31— 5 R BE I, FDT A REAS Ik 35 (e ik DX SR i 8 77 i 3 715 2%
{45 (2014) SSIES M T FDL S XIRAHT AE 1 9% 2800, 48 8 HAE FHRCRAFE A B4R X — T, FDT X
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B ZEUEAMEGE R 255 2, 200 T FDL AR BHR S i HA 2 8] 3 BN, X — Rk, I H- S SO0
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R&D 2 28 NS I AT R&D A G2 Y 54, ORI T A I 3 Tl Al W 3 T P 4 R 28 9% 52 A
FFEAAS T FIX =AM bR SR AR B A AR S [ AL W R B R B A
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A EARBLAHBE S (R bR, 10 LA HR A 1 42 A D) AT DA 8 N 22 SR DR 25, 7 4 S B P b
HE—30, BE 15 , BRS04 1 XRHR AT 7 th BB T o MEAh A ST T A3 s BOR ™l 34 fin
(B RS Hb DX NI AR T 3 WA G () 4 21 S b AR AE T S vh e A o 48 T Ak 2 B T, PR B T BT A 22 9% 7
HE ST o

B 5 T, AR SCREAS B I B) 25 132 2k 2000—2014 4 5 ply T P4 58T 3 16 DX YR i 2 50 h 7 A SCLABR S |
WG PURAM LA 30 N AR X RN ELRE T O R AR . T AR A B SR IR T AR A 0y P L BB G AR
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*1 2000—2014 £ & 31 [X 6 F 5 BRI 143 47
H X H{H ez | RKRME | &/IME X H1H PrEZE | WOKE R/ME
Jbme 0.703 0.215 1. 000 0. 380 U] 0. 500 0. 088 0. 730 0. 360
PN 0. 877 0. 122 1. 000 0.710 I %R 1. 000 0. 000 1. 000 1. 000
e[ 0.321 0. 084 0. 550 0. 190 ] 0. 503 0. 240 1. 000 0. 250
17 0.385 0.123 0.610 0.210 ass| 0. 996 0.015 1. 000 0. 940
e 0. 594 0. 169 0. 880 0. 370 R 0. 645 0.295 1. 000 0. 260
Ly 0. 520 0.235 1. 000 0. 280 i 0. 443 0.238 0. 920 0. 220
K 0. 454 0. 131 0. 700 0. 290 S 0. 705 0. 147 1. 000 0. 520
HpIT | 0.426 0. 090 0. 570 0.290 ZH 0. 603 0.199 1. 000 0. 360
i 0.922 0. 101 1. 000 0.730 i} 0. 407 0. 264 0. 890 0. 180
LI 0.776 0.194 1. 000 0. 530 Hik 0.419 0. 166 0. 680 0. 200
WL 0.532 0. 123 0. 890 0.370 T ifF 0. 606 0.303 1. 000 0. 270
Y 0. 405 0. 256 0. 830 0. 150 TH 0.523 0. 200 1. 000 0. 230
fag 0. 695 0. 107 1. 000 0. 600 LR 0. 690 0.229 1. 000 0. 350
AN 0. 566 0.247 1. 000 0. 260 P 0.712 0. 120 0. 926 0. 548
L% 0. 487 0. 124 0. 750 0. 300 s 0. 462 0.158 0.753 0. 268
R 0.413 0. 145 0. 730 0.250 [ 0. 560 0.227 0. 943 0. 288
e 0. 376 0. 087 0. 480 0. 250 4[| 0. 583 0. 165 0. 874 0.377
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BORFHAVARRI LA b2 e paE sl S B A7 A vh 9 BT 15 3 ISR A0 T 2R B X, B3R ™ i 452,
BIBRCR IR X PRSI R, ih il X A BT HOA R TP X, B, 55 G 3 b DX B 7™ i ) 22
PN TR 22, R B QB ORI T Uk X

PR XA QR R A B I, HHSF BB & T il X 7 94 3 DX 03 o, QBT8R A2 T 0.5 ~
0. 8 XA A A 75 SO BTSRRI HR DA O QB A AR ey , ey, T DR 7 Ml 45 4 v i B R ™l )
FEE R, AR B ™ H AN v o H A 03 A 5 N K O 8 R 7 Ml Gttt 15 — R B BOR Ry
AR AR X Pl e e, — e AR At T M X B R AR T o (H PGt X545 00 (9 B BT BEA R i 2y 4k
TRUARAK , B SR PG AR DX EMAR B BB A B o T it DX, (E B 7= th D7 T &, 04 4 00 1) B3 BE 147
T rhEBIX

74 FDI 3 3t [X 61 5 %4 2= 2 i i) == ) AR AR BY 53 4

1. 25 [A AR AR g ) SRS 30712

YRR T2 (8] AR AR B 25, 2R AR LR At T (Maximum Likelihood Estimation, MLE ) J5
LT LMETE . SR, W SR AT S B B i, AR B E L AR S 7 SR B AR A 2 T R
ATHE AL, 9140, Conley (1999 ) BUBTFTFR W, M REHLER 22 AN T 2 1E 25730 A3 I, o AR R AR AR A 107 i A
2 [ T ARRRE B R A5 HH O 25 R AN BAT AR, I — RS BIIE B2 T A ORARUAR Ak 3D ik A 25 T i Al -
B FH B 25 s Kapoor 55:(2007 ) BUBIFFEE Y AH L ARG TH 518, 1 SCREAS 7 A Al s T -4
BERUES FTA D A S5 R T iR 22T BB TEAR . ST BIROFR G50, A G ) U A TH I IR S BeiF o iy
EETE IR 8 IR RSG5k 3 SCEAS THA R AT R A 5 . 5 I8 31 25 Ay [ A BT X)X
FEAS T 5 e 25 [ T AR S A2 v o Y A8 BRI 5 SR A3 A 850 AR SCHE M SCrb B I A 20 i ) SRR A 37
5B — AR 4

Xt F (L) Fr s i AR R A -

yit,N :xg\ﬁ +u‘it,N’i =1 "”’N;t = 1 ""’T (1)
fE % Kapoor 45 (2007 ) (75 ¥E , K BN B8 NV UL B e AU RS, BARan=X (2) s
y;‘\"(t) :X,"V(t>ﬁ+u3\i<l>’t:]7“'9T (2)

A yy (0 = [y oy X () = (X o, Xy 1 uy () = [ug gy u n 1wy (0) IRVITF
1 1 Brasa) [ el e
uy(t) =pWyuy(t) +ey(1) (3)
Hor Wy & N x N B2 RIBCBOE R p /223 18 H IHRE e (1) = Loy, enn ] J2 0 BN X1 4Ef
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B e o PR L AR A AR R 2R S S B
yy =X\B +uy (4)
uy =p(LLQWy)uy +e&y (5)
Horpr,yy = Dy (1) oy () 17Xy = [XL (1), XA (T) 17wy = Ly (1), o, un (T) 17 ey = Loy (1), -+,
en(T) 1o FEARYH B 1) 1Al LLEAT B (M OCHE , It , ey B U0TF I35 22 4S54 -
ey = (e,®1 )y +1y (6)
M T I8 TR w923 AR DG, EARBEIRS I BE IF AR T Ansenlin (1988 ) FUBEAE . TR,
EX u=(LW)u,u=(LQW)u J e=(I,@W)e,Kapoor (2007 ) $& H} T 3T N i /AR T
it

E[eyQyney/N(T-1)] =0, (7)
E[eyQonex/N(T=1) ] =0ir(WyW,) /N (8)
E[eyQoven/N(T=1)] =0 (9)
E(eyQ, vex/N) =07 (10)

E(eyQ, yey/N) =aitr(WyWy) /N (11)
E(eyQ, yey/N) =0 (12)

e e
Hrp ,Qo,w’ = ([T _%) ®IN’QI,N =TT®1NO

LT LR S F, Kapoor %5(2007) 45 th = Fh ™ SUERG TR, BIRIIA ) SURTAR TR S22 SUEA
LRI AL S it . W00 T SRR TR A5 — B UL T, A T BB = AN 4 1k, B2t
(7) ~3R(9) FRAWRE o . WG] MBS TERA o2 Jp Wi, ZJ5 388 o Ml p HOMTHE,
SR (10) K52 o BT, ZEXHTBLUEA TR BER |- A3 52 4 A SUA At 28 — R X
B T R AU MR S0 S ) T 1O T T 25 AL RE A AR 725 — P 25 B B 38 . L TR 92 0%
A T A R T 758 A R 5 BT 2 55 A IR SCREL A 1Bk v i A 2 B (o
SRS FH A A A TR QDA =R SRR T . A SORHE FIR A AL SR A+ 4 % T
BSR4

2. 7 VAR SRR O

s A B A 723 ) T2 528 W AL 3 5 o A 8 B Y, 23 A S e 7 25 1]
AT ] 7 (A REAS A 4R 23 1125 [ A5 T 2 7 RS2 MO 250 e 25k 23 6] S 306 e 2 3 44 00
BOERE . T3 L2 A o e 3 4 ) S 106 g il 7 e ) L 6 B A A 228 3 e
1 Ay L A T

UL I Ay b 2 A T 0 P A 4030 1R 5 8 o, ST L0 43 25 i 405 492 T
B, o D5 PSR R T R 10 A 4 AL 2 P I e (30 B B P 7 18080 . DA
X Sy il e 2 (TR 4 R 7 B2 N LR o o LB b 2

B ] B SR S W, O Y M SR A T B T A 1 B0 PR, | R el T
BB, 0 WF R TSIt . SR bR AL, (LA AT T E 2 RN 1,

wy =1, MK i Filj R4

w,; =0, i =) BAAALE.

52 W M B 25 (2 (A B P W, , A T T 2 A B
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Nij

YR

o, N R X i R 22 ) A BEEE B A0 SR X R 22 e A TR A AR U w0, R 0

DA 25 28 B ARRAE Sy il A 8 2 (RS R 4 o 1) 1y 2 2 S0 AR 2 25 ] BT 2 [ 8 T Ak 8 (1 i 2
Rz ] BTz [ 2Pt ookt o B R AY 25 (8] B 26 MR B0 I 32 B AT 28 B G i 22 B 7l OGN R 3
AR LA B A DI 2 0] 14 52 ) i i 5 o 49110, Conley & Dupor (2003 ) LA™ b SC I FICHE Hh i A% s 2 14 1) wi
I 7] J I A 5 e A FE I, DA S W2 B R 8 i N 11 %85 86 2[RI A A 1 W, A X8 GDP 25 [ AR A
W iy F1 0, HA TR AN

= 1/‘Xi_X.f‘
21/‘)(1‘_)(]"

KW P X, RS § KT A LR A W, P X, RS § A
X AR 7 B3 ) [ P A2 72 S s A GDP ., a8 Hobrfifk , i A7 e B2l 1,

FE23 (A1 AR 0 2R B T B g o b, 245 ) S 6 O 198 16 R LA A A 1 T L 2R A 4 o 45
Fa () 2R 5N 5 A5 AL v ) i g A8 it 2 AR Pl S N A DG Y o {HUR, AR 23 2 B DG HK Sy il 152 B AN G
R | SR AR ME T Sl 3k A S5 AR ARY e () A AR 7 A AR DGR I, O AR I R B A o AR SCHFSE Y FDI X X 35 8]
FRSCR U Hh EEEXSAHAR A O i, PRI, DA AR AR 5 T, DAR FEEpm o 2 s A A A R

3. A JRyasa] H A A5

— PR, TR S A (B T A AR AL T, T S AL Y A5 [B) B A S AT R, R T R A e
Ja) Moran T $#5%%( Global Moran’s 1) Geary C #5%4{( Geary C Index) 147 G $§8%%( Global G Index) , H v, fifi
PR T IZ W42 Jm) Moran 1485, 42 )Ry [A] B AH DCHG 36 32202 Ry 1 HN B4 25 [ Bl 1 o3 A b2 A7 7
AAHNE , HA kR

w i

Y 3wy (U= ) (U= 0) 3 Ty (U = 0)(U; = U)
Moranl = L=1n]=] n = =1 }=] n n (13)
Y XwX W -0 S X,
'= L= i= Jj=

Rt 8" = L3 (U, - 0) U = L3 0, U, etnfi i OG0 R R w, R A U

FERICR . IZKERTTIE BB (H, ) AR RUANAEAEZS (6] F ARG o B Moran T 38 BUEAT bR AL b B 2R
N Z(D) A

"
=

1-E(])

Z(I) = (14)
V/D(I)
®2 ERZTEEREXNEER
S 7] Z(I) P e
2000 0. 397 0. 000
2001 0.305 0. 000
2002 0. 359 0. 000
2003 0. 468 0. 000
2004 0. 463 0. 000
2005 0.411 0. 000
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I i) Z(1I) P1{E
2006 0.387 0. 000
2007 0.336 0. 000
2008 0. 484 0. 000
2009 0. 459 0. 000
2010 0. 501 0. 000
2011 0.3% 0. 000
2012 0. 427 0. 000
2013 0. 521 0. 000
2014 0. 506 0. 000

GORBR IR A S H P

LA Z (1) #4725 8] AR SR S, Moran THEEUEA T 1 55 -1 Z ), 24 Moran T $58{EHEIT 1 I, 3%
AR 10 ) 2 T AR S P 5, B 7 A B v 5 T 24 Moran T RS EUELHEIT — 1 I, 3mSR 2 ) 22 57 BT,
F AR MR AT AR

il A ] GE 7 v B 25 8] AR S HE S Moran T3 30 A48 (3 16 15 4F 8] 59 BT RCR (EL 2R AT 25 1] A A G
e, RIVRS: 36 BB AR B 25 MR E , A B 45 R AN 2 B o S52R3EWT, HIE 30 AN QB AR (AR 25 18] 7
A 1 HAT W] A IE 8] A A SE S 2R, RV 23 ) 1 RH DG , WK B8 2803 14 25 18] A AN 2 BEAIL A1, T2 B
BB AT DX R 25 T AR v A1 e BT8R4 00 78 23 1] A i 30 o 3, AR B3R A 30 A i A 2 1) | 511K
BRI (AR SR

4. =3 a] TR R ) B E S A B

K ST B9 30 A 03 A BIBTRCR TE AR D 23 Ta] i Al A Y A B B i, L4 [ 30 48 (0 447
SR B AR (FDD) 2 B 2 18] A T A A A o AR SOl A8 B ) e % 2 205 I8 =S J7 ThT
(1) H X RUHTIREE , G FE 0 XX ST OCRE L (OP) M IX 55 5a e R2JE (CO) o b SR A HIA1 B 5080 5
DX A= 7 RMELAY BE B AR B 3t DX AN TFIORRE , AN S S = SR B 5T + XK, BAR FDI AYHAR R
MO, — LA 32 R TE , (EXT AMIE I 23 X6 DX B BT 38R ™ A — R RO MR o DRI, A SR X — 4 e A 6 i X
PR E ok 3t DX BB AR RSN o )P T S A48 iy i IX 22 5 5 4 5 B2, 2000—2009 47 50 e I T B 44
S5 9P E T R £ 2011) ,2010—2014 AE5da {48 1287 XT3 (2015) AR BRI ¥ 4R SF . (2) T
WehE Sy, A X R&D AR (RDD) XI5 T3 T (HQ) o R IX R&D L8284 (5 1l X A 7= B
(Y LB A i X R&D BEAGREE , R A (AR ABE s XS A e R A R X 55 3 ) 3R B, (3) EAbAS
7, LSS A O3 XS REEL (FS) (3 D™ AR R AR E (ID) B IX 7l 254 (1C) LI Kl DX B AR 7% 1 il
JEZRAE(TC) 55 o ARV ITRERT A BTG Shid e v , 2o i 25 2% b 58 Bl 11 IR BT 29 SRR AL, AR SO 45 3 IX 4
R L T o 2 7 B B L R R A b D RIS, T L L i A — > DR 1387 9 <5 i S 35
JE o DK E AR SRAKF SR AL T Al BT A R A 7l B, AR SCIA 55 1 % A5 (2009) 12 1 A4 Bl ik 19 2% [ ik
JE ZR BT LA M A et D7 M SRR JEE o A ST M ve B AR 7 ™ (L o B X M ™ {EL A L (2012—
2014 AF R B A B WA AU A A R B AR =l P D) L s DX AR T 39 58 25 i) A e e DX ol 2%
PEFIBOAR G R B BE 25 1F o AR JEE g 2000—2014 47 AR AR P54 A S AR A b [ e 4R 48 ) (b 18 T
A GE A2 ) LA R Wind B85 P S5 40000 12 o

Moran T #5806 5045 R /R ,2000—2014 A [E] 30 48 1y 2 (6] BFT CR B B 38 i 2S [RIAR G 9 T
I 83 2 TR SR I Ao S TR 2R (A SN, AR SOH 3t 7. 2 1) T A KIS S 28 23 A S 96 DT % i DX B B 38 R 9 520
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FEEENT AT 2 J, B S EX B RS TR DG ) A B, G5 R AN 3 s o MR AR ARE T ) ) o U], B 4n SR A A A
WER T, & P Lagrange Multiplier ( Lag) % Lagrange Multiplier ( Error) 7E 4511 | 8 in i 2% , 71 H Robust
LM(Lag) 23 1 Robust LM (Error) AN 825, W AT LLTA Ay 2 (8] 5 AR 2 2 5 24 A A8 AL 5 A Bz, BIA R 5 ) % 22
RSy (03B, %3 AT, 6 Lagrange Multiplier (Error) i & Robust LM ( Error)  #5% HL A ) La-
grange Multiplier( Lag) 11 Robust LM ( Lag) AN i 2 , 31 H. Lagrange Multiplier( Lag) 1l Robust LM ( Lag) #Jifd T
B W A M K S ARG G, T Lagrange Multiplier ( Error) L &2 Robust LM ( Error) FE AN 2% . RI , AN SCERE T
P IERNRYEAE v s s g Ty SREIUEE: Bl g6 e

x3 RENEERIG SR
iR o KRB R [iigs
Lagrange Multiplier( Lag) 10. 355 15.012" 3.189° 10. 012"
Robust LM ( Lag) 9.985 " 13.349 " 4.7362" 23.113™
Lagrange Multiplier( Error) 0. 650 1.389 0. 670 0.975
Robust LM ( Error) 0. 631 0.726 2.217 1.076

07T ISR AR A 10% 5% (1% TR
BGORBR IR : AT H B

HR A B K S 25 2R, 15 31 Y e 2% 1 25 (] T AR AL B e JTE XN T
IE, =a+WxIE, +B, xFDI, +B, X OP, + B3, x CO, +B, x RDI,, + Bs x HQ,, +
B X FS, +B, xID, +B; xIC, +B, xTC,, + &, (15)
K, W RS IR ERERE ; WHZ5 B, , -, By 43 Hilfii it 1 Hu X FDI X AN IR EE (OP) (&3 5a S F2
(CO) R&D $ ASREE(RDI) (958 JER BT (HQ) AR (FS) I AERFEEE (ID) 7 5614 (1C) HoARF
FEI T B2 251 (TC) X X IRATHT R A 5200 /N
5.z (A AR R S E A T
TR SRR A SCR R A A SCEAS T I EE AR T RL (15) o b, O TR S Al T4 R 2 B HA TR
fa@ P A SCIRI Nz T AR AR A T 5 e X BB (15 ) AT Ak, IOl TH 45 RNk 4 s

*=4 = E E AR B Al T A R
_— GMM fiit ML i3t
4[] AR s P e AR e P
FDI 0.040 ™ 0.032° 0.190™ 0.180" 0.053"" 0.034™" 0.032 0.346 ™
oP 0.504 0.531 2.410" -2.931 0.074 1.093" 2.041° -3.792"
co 0. 037 0. 008 0.049 ™ 0. 055 0.058 0.050 " 0. 064" 0.053
RDI | —19.725™" | =5.025 | -22.259" | -35.896™" | -21.519"" | -5.736" | -33.244™" | -30.303""
HQ 8.339™ 0. 679 2.266 22.8917" | 8.977" 1.772 1.708 14.9397
FS 2.709 ™ -0.048 2.538° 5.911™ 3.495™ 0.123 5.246™ 3.731"
D 0.994 " 2.434" 0.244 2.314™ 1.609 " 1.945™ 0.425 1.934™
ic 12787 1.396 " 0.975" 0.957" 1.699 ™ 1.409 " 2.455™ 0. 6350
7C 0. 061 0.043 -0.010 0.051 0.078 " 0.077" 0.126™ 0. 060"
T AR B 10% 5% (1% R

GORBR IR A SN s

MR 4 25 TR 2 (RIS R 0 ) SO A THES R R T LA, A AR AR T A0 R BB R 520

14



AZHAETE o o

BB M FETHBAT B35 B IE [0 520, X A Girma 25 (2004) FF 2% (2009 ) 25 (49 73 M RARL . 3R IE ] 5%
M ] B 32 2R T AT T — 7 T, BRI SRR BT AR FUEE ER T, BEAE LU A B 10 R AL BT RE 0 LS T
DXIRE TR 5 55— T3 T, AR B 50 3 DCAOUE A e 7 A PRI SO, < B A it R 2800 A 4 5800 o FER
it P RO S DI 5T ) A1 R BB G AR A M, el DX P S i b PTG B 2 ) S AT AR B Aol A v B
PR Sedt g AR 547 T2, W T A B EAACE FBT A RE T o IF HERBESM BTl A B RN
SABSAEN AN AL B HR Sl , AT ShEOR 5 IR A2 5 9 8 OMRiE R BRI ,2013) o SE4+ R 2
I8 FEAME IR BT ASTEA S IO T B8 Al PR T 37 5 4 1o DA S0F 4 B8 1) s g, S B0 8 Al i B
TR 5 BT, LA B SR BE Al S BER A I EL A o 35 b 5 4 2800 38 A A B Al 4R T BT 2R A 1R
PR

AR s | P Bt DA R AL T A R o a] DUR B, BARZR B X W 5| T e 2 A1 BRI R, A
SRAYBIHTRE ST (HNAEAK T8, 1R B4 5000 AR i ot XA T 28023 Frg 44 AR 00 o 0 DX 7 i s X
W12, ELAR AR M X AP Ry B R4 B A0 o AR (/N T v A s DR P A M X 3 2 22 fhy T AR A i X ) B B4
K IR BIHTRE S MBI RCRACE B0, 5 ST AME B K 22 BRI, 5 BN R R B0 3 X A
RO 30 B B TS8R A5 53 , B 28— AR o ) A0 B B £ B 2 1 3t DX BT R B AR T TR T R
DAV 73 DX, HG 1 B B A AT BT E T BT AR KB, 55 AR BT Al BHEOK S 22 IR UK, A
BB BIIBR = g, SN AR HE A —T5 T 7R AN T XA B A A TR B, B0 FE R A R AL B
BB RARTE T DR PG 5 4 DX K 5 55— 07 T 3 3 6 25 Al ™ A B B AR
5 58 4 BN AT B2 T DX BRI A% R o eyt D R R B X e RV S s DX BB AR B A I Y
L QAN

L X AUET PRI , WA EREASR R, 3l DO ST RCRE BE X T G8 8CR BA IE [0 520, (E A 235
FREAS [T 25 AT, v b DX X 1T R 2 X DX Sl R ACR VR AR 10% B B85 K T BN IE, R
Pl DR PG 5 M DX A R A A THAE RIS B3, JF BV BRI DT AP X B A R 5w B, R
DX 28 355 5 4 R B0 BT AR A S M 5y 8355 T gl 4 [51 SF 287 7 S ZR S  DXORT PG 758 3 DR 7 H [l ) 25 2R
HAREE.

1575 & MCRE 1 X QB AL A M A P2 B, 4z (RSP 357K R R, i DX R&D A58 HE X T i [X A
BB N N TAEAR RSSO , b &l o DR PG 33t X A8 AR A THE5 R b, 1 IX R&D 1%
NGO M X BBk A S B A ) 97 1 R R T AR M XX — SR AN X BRAR T X
Gb, PG AR M X SR B AR . EJE, M X 57 Bl g 3 5 R 0] T M DX AR B R I A 4 [ R AR
PGS DX F) FAEAAS A RARAE 1% AOELRKP T 028, T AR 0 4t DX o 3 s X AN 2

T S EL A SR A X0 T BB AR 5 0 1) D7 e s DXl 8 2R B A X7l A PR R AN R e 4 [
BEAS I SR AR ZR TR DRI PG 7 M X B AR A AG T4 2R v, B S B T R 3 B A e, O AR I,
M ZE A IR EE AR AR TE 10% BYEARKF T RENIE. AN, WERREUERE , R IX A7k
B IR PN b 25 DR 0 T BB AR 3 (4 52 ) 2w 1 vt DRI P 3 s DX i it X, 7 ol R Rk [X Sl 21
BRI THEIIF A R . A EREA LUK 3 | VU 3t X B 7 RE A A T8 2R v n] LU 31, 3t X G il AL
AT 3t DRI A A AR M 8 3 DA T T AR 8 s DX < R AU 0T il DX B 37 003 ) 52 i 77 135 5 8 A0
(RN AN B35 o i KBRS 1) i J3E 4 17 TR 28 X B R R A R i AN R A R AR A, i R AE 2R
R PR XA PR T R P AN

WA, o TGS SCREAL T NS5 R 2 5 HAT R , 3 4 [RINH25 1 1z RO RUR At D7 ik A 2 B0 45
A Horp AR A R RO B S SORAG AR EEATEA, LA S A 45 R B — i AR
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H.EEHEW

ASCHE el DEA Tk N5 T 2000—2014 AFrh [ 30 M8 G BB ACR . IIBESS SR om , 8 w) LUK
B BIBTRBCRI A RME R IR TG PRI, AR B b X BB R B X3 Hhie) |, %5 2000 48,2014
AT rp Rt DRI AR A B T R FEE AR, VG s DX A T R RE AR/, ZR T DX S R R 3, A s X B AL
FRIERE AR/ IS FE T RIBTSCRINBE B4R, 18 28 ) AR AR, LA SR N iR o, s IX
SN BB AR A0 R AR R, IR B TSN JE (OP) (2B se FFE E (CO) (R&D A8 JE
(RDI) 558 HZR BT (HQ) R (FS) J" R (ID) b &A% (IC) R AR R iy il B 444 (TC)
SEAE A AL B AT I PR BN DR CR AR R

ARSCOFTEL R FW , WEEMOR T, Sy BB RERS (0 25 4R T b I X BT AR . e IX B B, 7Y
PRI S L X A e A X DX I B Ak R A S M T AR M X, AT DL, AR LR A B T A i R
VAR M DX BT8R B JB RN, AR T4 /AR B PR A OB ) 25 0 . ARl AR B B BT e
S, W5 | SR B AR i 2 (RO i BB BN BB AR R A S WA IR AR B, — 7 1T, Pl T AR DX B O
BALZ TR B E e A BE 3 9 5 55— D7 I, — el AEse S, it TRUBTBE 1 Xk, 1 9 A B
Al 3t R 5 T RIS T o MK —SEUESE A, AN SCIN A, A 2R S M DX 4 bR g T L R R A R LR
PEGERY T HE | ASR TH SR B38BT 00 M DX B85 B B AR i R A3 A 5 4 2000, 7 2l s DX BT B8R B 42 7
WA AR M XA AR T Ui iz A B SRR 38, W5 | A6 dioll i it A HLAG A BE 5855 40 5 A s S A
AU, K 5 ) B SO e B R AR Ml L, ST UENE R T , e AT ) R K S AN B AR S T B — A
BB e T rp S ORI 3 DX 5, R T HAS B A R B A QR RE D AL, T DUR S A B i
GEUR BTN B R AL, 5| 1 B 22K AR A S0 R B BT, 7 il 5 5 2R 30 4 IX 4 25 Sk D BB B A 4 [+
I, o G R B 28 B A R B, A T3 o e 9T 1 R Al A8 R AR B E H T 51 BRI B RR 9
IS G AEAT A PR 2 2] SR GE Al A B2 56 RV S0 58 Al ) SEHEFEA , A4l fa) s a7 b Ui Aol A 43 1z i
WRZ o —J7 Tl LAGE i 5 | SR B S TR A 7 A 3 er =7l PE R 5 55— 7 T, ol PG 9 s X 4 1
RORFIBIHTRE S E— 2D 32T Pl b X B3R RE 1 BT RO AT AT AR KR TH 25 8], AR 51 AP Ry B BT Y
HRAE T 5 [ 2 S BRI A BE S (M5 lb 805, OF HAe Tt A By ol SMgs i BE F7 o i IX
(BT AR IO RS (7 Se AR PR A+ rp ™ R SBT3 T DX T RE 1 MBHTRCR , fe 2kl 45
LB

WEA , DA T A 6 B4 DA 5 51K T, 7 4 7R 8 s DX P 3 4t X, 6 I Tk e B8 22 % 5 S R B X T
DR AR T AN 35 o 30 52 e 7R 2R Tt DR S S s X7 24 3 — 2D s T il PR 5 e, 4T3 A )
T M XA RS T A 5 S5 b DX Al o 4 4 3R AR XGRS B BE 7, bl PR AL 2D AR, [l B
RORTE L DX 7 R B, PR IR T I 20 54, DU T XTSRS X AP S X, R&D A 2
X s DRI A3 A i 4 3 A 7, 5 BT e S DRI S DB A B 7 ORI, 2 i — 2P A
BUBTHTIRAC S, 42 THBUHT T IEA AR o LR AR 0 Ml DRI R B 3 DX, 3B X 55 8l ) 3R o748 ) 1 i XA B 0
AR IR R B IRONIE  HAR B3 . ATREJE h TE X Se i X — R b AP NSRRI . B L, B 4 1
FTH NS GEA R 1 RN, & BB T SRR, 48 = N A K o DX ol 4 3R 58 1 i DX 7l
ZEAFINZO0 R AR B T R IE [0 2R o i E M LA R RUE R R, 2R 04 X0 7 I 41 58 B ™
b ZE A PR R T BT SCAR A 5e) EE pg DXORT PG DX S e DR Y S e DX < R X T B X
BUBTRCR AR S DU T 8 35 B0 1 1] 52 00, 100 2 08l DX <l A R MG Xt DX 397 R0 52 0 g 70, 156 P <6 il
MU A" 5K — RE R XS M DX BT 7= A8 T B HH 2800 sl AL 200, 7 >4 75 T4 o) < Rl ML (4[] e, 2 7
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Does FDI Inhibit or Promote China’ s Regional Innovation Efficiency?

Analysis of 30 Provinces Based on Spatial Panel Model
LI Zheng'* , YANG Si-ying’ ,HE Bin'
(1. China Research Center for State-owned Economy, Jilin University, Changchun, Jilin, 130012, China;
2. School of Economics, Jilin University, Changchun, Jilin, 130012, China)

Abstract ; Regional innovation system is an important part of national innovation system. Because of the natural
environment , the humanities environment ,the policy and other factors, the innovation output agglomerates obviously
by regional. With 2014 applications for invention patents as an example, Jiangsu Province ranked first in China, its
total application is more than the amount of 8 central provinces,while the regional innovation input in recent years
continued to increase , therefore ,the cause of unbalance output distribution need to explore from the regional innova-
tion efficiency.

Technological innovation mainly come from two channels in the process to achieve innovation in China, one
from the internal innovation, through independent research to realize independent innovation; the other from the out-
side,namely through introduces foreign technology , using the spillover of introduction technology,to achieve diges-
tion , absorption and re innovation on technology. FDI covers more advanced technology ,more advanced management
level and more active innovation atmosphere but there is still no conclusion whether these advantages of FDI can im-
prove the innovation level of the host country.

With a capital account opening and flux of foreign investment inflows to China, FDI has become one of the
main factors in technology spillover that has scantly received attention. The previous did not take FDI as an impor-
tant factor, which made the conclusion about the innovation efficiency mainly manifests the efficiency of internal in-
novation ,did not contain the technology spillover of FDI effects on innovation efficiency, which lack of reality. At the
same time ,because FDI bring technology spillover makes contains geospatial feature in sample data,leads to the ex-
istence of spatial heterogeneity spatial correlations exist in the model , observations , the effectiveness of the existing
research results greatly reduced.

This paper use spatial panel model and perspective from administrative region,to analysis the foreign direct in-
vestment’ s impact on China’ s regional innovation efficiency. Firstly ,use DEA method to measure the innovation ef-
ficiency of all provinces during 2000—2014 , and then measure foreign direct investment’ s influence on the efficien-
cy of 30 provinces during 15years. The result shows that the characteristics of absolute value decreasing from east to
west to central,as for increasing value, innovation efficiency of the central area enhance greatly, western area in-
creased very little , the eastern area shows a downward trend. The spatial panel model result shows that in general ,
FDI can improve the regional innovation efficiency significantly. The regional investigation suggests that the impact
of FDI to innovation efficiency in the western and central regions is stronger than that in the eastern regions,so it is
visible that FDI accelerates the improvement of innovation efficiency in the western and central regions and contrib-
utes to narrow the gap of innovation efficiency among eastern, western and central regions. The eastern regions
should introduce more FDI with high quality and high efficiency in order to promote the technological spillover effect
and competition effect to the regional innovation efficiency and promote the regional innovation efficiency. To the
central and western regions, both the innovation input and the innovation efficiency are low,so they can bring in FDI
with lower technology level according to their own resources and policy advantage ,avoid to fight for the outside inno-
vation capital with eastern regions. The innovation ability and innovation efficiency of central regions still has great
room to improve. In the future,the priority of FDI introduction is bringing in more foreign capital investment with
high technology and high research and development ability and then promote the ability of absorbing the technology
spillover. That will change the innovation path in central regions from imitation to learning-by-doing, improve inno-
vation ability and efficiency and promote the upgrading of industrial structure.

Key Words:regional innovation ;innovative efficiency ; FDI ; spatial panel model
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