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Abstract: Innovation efficiency is an important index to measure the innovation performance .and the
agglomeration and flows of innovation factors have significant influence on the regional innovation efficiency.
Firstly, this paper determines the measurement methods of innovation efficiency and factor agglomeration.
Using the Spatial Durbin Model, it is concluded that the most important factor is the agglomeration of
enterprise factors, followed by universities and research institutions. The regional spillover effects of the factor
agglomeration are different. The biggest spillover effect is the enterprise, followed by the university and research
institutions. Among the movement, researchers have the greatest impact on innovation efficiency, then the
R&D capital. According to the model, the cooperation between research institutions and universities should be

strengthened. At the same time, all regions should take active measures to provide a good environment for the
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flow of innovation factors among regions, so as to raise the efficiency level of regional innovation.

Keywords: agglomeration of innovation factors, movement of innovation factors, innovation efficiency, spatial

econometrics

0 5%

AR, Bl A 25 DX B O3 8 A A
WA, T R B R C e RO XA Ak
SR [) R R e A7 B AL, BT R RS A
BB IR AIRE ST A&, A, w2
TR WL Y, UK . WA
PRI o A SCHEESTIE S5 AT A I A T R4
(I, %) SEA0 52 2 A 5 5 sl X DX s )
BRI BURTRCE R BT 2R FAHT FAR0
Resh PRI, BT RER B AT R AL R
FEAANBr B XS e . AP R 13 o))
FERE NS FGEAAE AR S IR i s, A1y
TR TR, ORI S BRIk EAR
ol A FEHLAE) A DX 3k PRy sl DX s ] B8 AR B 2545, 61 4
X3 A Al (AP . miAe ) B G X
WABBM AN (ER TR ) OGS
PR 5T 55 AME BRI A B B I A

H Al A0 58 SCHR R Z P EL T WA
Mo — IR RIRHE A E5gm, sk B, 2=
L2 DAL R R AR A i i A ™ i e bR,
X 15 Gini & £ 1 Moran’s 1 $5 %%, A\ b3 [E 4 br
DX S A ™ RIS RZ R A AE S BRE )
FIH A AU Y T R R A h 2
FEAL B A szmg . EAALE | 5k o245 Wiz
HESCHRE UE B AN [R] b s 1] AR 45 Q8 % Sl A7 AF 5
PEo ZORAH B R A R A A B R BT A AT AL
R — AT BREh. FHARME DI ChR2E . WEst
BUAE . Aol RO S5 5B 320K 1Y 5 75 4R 2 P
[ BT 2B ATABUK U HE Sl 5K
o WA RTIR A G VR AU S IR [ A 3241
BN 1. VRO BRI BT AIL I 45 7 T B2
BLFEEUAE PN PO —R” A DX 3k b [ ) A
E

PAEWTFOR A5 X ME S R R ST, X ]
FAEWL R BOANTR], J2 2 vp e X R QB AR Y
HEAE . AR GEWT R E R A4 %A
T LR AT A SR DB AR, L&
MABPHTEER XIS A, BEANH 2K 4
AT X IR ARTET R AR

1 IEipiEZR

Freeman® i\, G R BEA F RGN &6
IR RIEN, A RGERINIARE) . WX
WNERETRE, QRGN A &
& (it BHIFPLAE . 4l ) 20prE R n £ 2
LR, BPFEE X IRE R shA B Tt fk
IR ABH AR = B R 2 . AR . B
BT A B Bea Ok OIS AH 12 (A 4H
K ETORIE T APFER W X IR A ) (HERR
F, QIHERWTR S EHSCR L M. A
SR PSS IR AN IR K BTG B
AR o PP BRI LU N AN TR —
EAFERAGAS KEHNRGER, QHERERN
DX 3k [ 38 B  E 25™ A es ROE, HETfE
XS BH SR T . RN BRI A
AR B DX I ) 3t 2 RE A5 016 DX BB 8 2R Se 1) 2544 Fl
Frs

2 XEIFNERAFERERENE
AR SCHIBTFENS R RBG 31 AN HATEIX S
S IABHE IR T 2006—2015 4E4- 1948 18
BHE GRS ) K ChESEHHES ),
2.1 XEeFRENE
KTRPHRCE, BAT e iRk B KFP
BERD (RN 7 PRAL )o %555 H Griliches!' £
o [ABY, Griliches!" 4§ H i TR 241871 8l
AR EFIE AR, SO IRA A HiE %



PERRERST] 55055528 2018F3H

Flo P, SRR R AT AR & L
FARE AL S, LA™ AR 5 LT i
BB A, Ht, STAESCRImE, &
SCEEFEDEA ik, R i IR S8 DEA 145 5
BHHI TR 22 BB, %8 Henderson £l Russelll' fiY)
IS RUR, MRS o L B Rtk
FITTARRS S54SR AE LS U3 (R ST AR, AR
IKELFAR, WA
K, :(1_5)XKi(t—1) +E, (1)

(1) i, K RRFRFAL & 0%
ARATIHAR, RAE LN oI 15% 3 & id .
BT AT IH 280 5 Wk A R 8 S Pl S B 9%
Ao E, ., WHUX TS 1 WM SEBRAF & 222
o

TEME,  DXBRAHT R AT LUR [ SC A B 5
DB NS = s st B, BRTRE, A
—— 2,
22 BIFERNZEEPENE

Tl S AE AR R — s T3
BT R, BHE NN E R RERAGINT
P, BEAE 52 W AR X IR A BT 50K . Porter! 45
, A EEARNESN, QFRCRGEET AT
DA 3k AR DG 7 M R0 A T R B R 3l e S
A SCAF % Henderson!') SR F (1) I B2 25 [R] SR 4R 2 7
BRI I IR (B . S, &
v ) BRI SR A R SRR E . BRI A =

T
TI,
o
PSU:W (2)

- i
Sy,
J

i

Hrp, PSR ERE TR, TGRS i
DCAESE A RIHT AR B BB, i T&A0H &

VR £ A IRIBEROA, ik, AT LRI EidsE
ARG SRR . i Al i BT 2
ZEEE, SR PSR, PSU,. PSCFR.

3 ZTEMTERENEISIRE
3.1 ZTENEHEFEAEE

H T 5 0 DX I AR QR B 5 K R
I SEAA R 2R, Wik, g UN AN
A AACEFERE,  DLRAE A ) 5 A Q8T 5l
5]

W =W,diag(H,/ H,H,/H,..H, | H) (3)
Horb, w, oy b PR PR B A (R A AR BE, A

20 BT ) B AR L sy,

L —t,+1=

CEATS €2 SUIEPNGIE E S E 2 Y 8
LSS IR B AT AT

T n -1, +1) S

Pifiefd, AR
3.2 ZEMEXMEST

SR H Moran’s 1481t s BUAR 119 25 [B] 4
Kok, 21 42 i Stata 14.0 15 H #9 2006-2015 4F
F [ & X A1 HT R Morman’s TR IS5 R . B
SR £ XIRAETE W35 A4S fR) AR G .
3.3 TEMEE

AL E BRI SRR FE R E R 55N R
BN X DX AT ORI 5 . PRk, PR ik
FE R IXIEHTRCR 6, s A S R AL HG R X IAHTRL
KA PSR, PSU,. PSC,. L, K. Hih,
PSR,. PSU,. PSC, 41 Jill 2 /i 55 i IX 1) fF 5 AL
ML omA . M TES CE R L, K,
FORIXK IR 1 595 5 1 FBEATE SR AR A
34 BEMIEESEE

YT X I, 2006-2015 AEBIHTRAE R Ay AT
WeBEME, R LAAEE ST A ) T ARCECE B AR 23 (R T

i -

*F1 HEZXIEA Morman =8 B HEXHEIELER (2006—2015)

A7 /4T 2006 2007 2008 2009 2010
Morman’s [ 0.252" 0.221" 0.232" 0.261" 0.271"
A7 /4T 2011 2012 2013 2014 2015
Morman’s [ 0.265™ 0.274™ 0.277" 0.282" 0.279"




- BRAR: KERHRAIFBENHR - siflles. A hREAES0EE 570 K &6 5 2

BRI 32 A 28 [l Jr A Y | 2 [A] IR 22 AR R 23
IR TR B HPE T .

{a, = pwo,+ X,B+d X5 +a+s, (4)

& = )i’migi +v,

Hh, X, =(PSR,PSU,PSC,L,K,); d.X 0%
BEAE B 1Y 25 [, d, A A 43 TR A R P D
M5 IAT, o BRI Tfim, Pk sh5ias a4 E
HFEMER 75 o NiRZEI A MIH R L. =/
Statal 3.0 XA SCH 1% 25 [H] ¥ Jo AR AL R 25 (] 15422
BOALHEAT LMAGES . KR R W3R 2, LB,
2% E) T Jo A R A0 4 (1) 28 2 A R AT il s A 4
PRI, ASCR 2SRl FE AR,

2% ) T A S SDMSE 7R A 455 [ 7 RE A ALY

FEAILAIN, AR A 300 3 FiiE (. A< 3C Hausman £
Ifloh 1.63, KT 0.8864 (Il UL, Pk, %A
[ 7 S AR
3.5 GRSt

& 3 J& Statal 3.0 F /45 8. 258 A [l
HZEpTE 1% KV LR EHIE, ATk ZE(R-sq
T 0.7582, MABRIIF IS T4 LR, £
BRI EYNES T REEAR . o, B
PR E AL B R AR P ARG TR, (HEER
AR TP R XN A AR /N, LR R, A
AL 25 B HP R DX 8 P B IX S5k ] ) B BT RICR 5
Wi oA, i HaE T R I . S A
PRELZ A B IR R A I, Ak ZE R A
FEZS M AR B i 2, R e, i & L

x2 LMRKLER

SAC SAR SDM

LOLA(E)
Hyi:p=06=0 H:A=6=0 Hy:1=0
6.7098%* 6.5253%* 1.1127

LM{H
(0.017) (0.011) (0.1093)

T+ RIS 5% M E KT 55 MBI AL RS- R

X3 SDMHEHHER

R-sq: within=0.7852; between=0.7217; overall=0.6674; Log-likelihood=54.6036

0 Coef Std. Err ‘ z ‘ P>[z| ‘ [95% Conf. Interval]
Main
PSR ~0.0770208 0.0411408 ~1.87 0.093 ~0.1576568 0.0036152
PSU 0.0925431 0.0383876 241 0.056 0.0173033 0.1677827
PSC 0.1200254 0.0590076 2.03 0.071 0.0043705 0.2356803
L 0.1701879 0.1020173 1.67 0.096 ~0.0209766 0.3701418
K 0.3400381 0.0901703 3.77 0.000 0.1833043 0.5167719
cons 0.7634879 0.0530651 14.39 0.000 0.6594822 0.8674937
Wx
PSR 0.0098457 0.0145405 0.68 0.498 ~0.0186531 0.0383446
PSU 0.1160817 0.0698541 1.67 0.099 ~0.0020871 0.2530349
PSC 0.2100356 0.0699136 3.01 0.009 0.0730049 0.3470663
L 0.1467497 0.0611757 2.40 0.057 0.0268453 0.2666540
K 0.0780276 0.0277031 2.82 0.031 0.0237295 0.1323257
Gov 0.0933245 0.0501793 1.86 0.094 ~0.0050093 0.1916583
Spatial
tho | 04491608 | 00637359 | 705 | 0000 | 03242407 | 0.5740811
Variance
sigma2 e | 00156031 | 00012741 | 1224 [ 0000 | 00131059 | 0.0181011




PERRZIRST 5058528 20185F38

PN ELAG XS R A R0 o F e N B3 RV AR [y 23
[i) F T AR 1 240053 0 2 0.1467 F110.078, HAR
Wit 10% WE R . X ULART & A BRI BE
ARTE DX S350 4 S 28 s A R TR s 1, % IX
HAHACRA MR ER . P XTI RCR Y S M i
SN RE R T T, TR N B R ECH 0.1467,
K TR GAR Z%0.078, BEIHFR A G KX
] B A T SRR AL HEVE R F B4R 1
mish, ABURBPHECRIRESI TR

4 BUERBT

WA BT e ghie, $EH DU LA BOR # .
S 31 s 23 VG TRV Y 01 051 3 I = = B R e E
1] IR 55 A FNATL A N A A8 o 4R i ] R 3
N RTINS IEER, 7EE R RHIF A 53 e B AR}
WAL KBRS, SRS ] AT LR H
AL CMIzgie” HE CEEAT BaEREL,
SCIRRMIF LA S P ot BRI T HL R M E
O, RIFBHAHLAS R H BRHTSE ), RS
A HLA FA T B B &, AR DI A
(R e T A= A AR B IGR . BHFRILE |
A A SRR AT DL e AN I
TSI, fRiiscim . BaCIE=E ) DI e
0P R P VA L [l s R (=Y S WLl e
BRI TWH AR, E AR AT LR A AR
B EARSAAE, AEA]LIPESE R Hbr,  [RIE
FHAHTE R AT AN R, TS
FEFR ] o To R AR, AR OCT H RE T LA R O
ACiEl, WollhA RO . mRok
At . FIAAT LA OCBUN ALK R £ 5, &
W L P BN AR AL (k. R, B )
FOAR G o DR BR XS m B 2 R (RN
BSWERTA ) i, RIEQIETRIREE
HREPTEEN, Bl RGWINEAEE, LA
TR N G AR AR X Ik ) (3 8. 73 A
5 BB R G2 36 R R R R A S BOR R
W B3 RCGEAE sl A3 T B nd s B, (HA R ik
— S AERHIE N G AR S 00 BN A Prae i, b an
A B L s R BN SR P AE — 5 AT BRI AR BE A G

i, FSCVFRHIT B B AR HR R A DX
TN SEEIE RN TARZRIE . A8, R
WEA A BB XU . Fh SEBE T UE

S 3k

[1] GUANJ C, LIU S Z. Comparing regional innovation
capacity of P.R. China: based on data analysis of na—
tional patents[J]. International Journal of Technology
Management, 2005, 32: 225-245.

(2] KREH, ZEH0 A BRI B A AR SCPERTSE
[1]. Bl2E£22057 , 2008, 26(3): 659—665.

(3] BRu%. SEEAH . ARG IS KBS ST
23 ITHRE 43T (7). LS I 28 K 27254, 2010, 32(3):
15-22.

(4] B, skoRaR . DXAIHETAE 1 R0 K 2R Y 25 18] T Al
Bl oy [7]. FHIFFEEE, 2010, 32(3): 17-21.

(51 BRsh, BHARGR . Bib IR Q8 0 RIS SE Al -5 P96 (0] B2
ST, 2012, 30(2): 161-164.

(6] fATARVK . A AT B BB R B A (7] Bl iE 5,
2012, 30(2): 165—174.

(71 VERtk. DX P R QB ILRI O ST - 5 T BB e o 1 14
B2 1R EL, 2012, 33(5): 19-25.

[8] FREEMAN C. Technology policy and economic per—
formance lesson from Japan[J]. R&D Management,
1989, 19(3): 278-279.

(91 AR, Rl T2 AR SC R IR BIERIAL Y
SRR [1]. 289557 (F2 1), 2013, 12(3) : 869—894.

[10] GRILICHES Z. Issues in assessing the contributions
of research and development to productivity growth[J].
Bell Journal of Economics, 1979(10): 92—116.

[11] GRILICHES Z. The inconsistency of common scale
estimators when output prices are unobserved and
endogenous[J].Journal of Applied Econometrics, 1996,
11(4): 89-95.

[12] HENDERSON D L, RUSSELL R R. Human capital and
convergence: a production frontier[J]. Economic Re—
view, 2005, 46: 1167—1205.

[13] RIELL R&D fiat . FIHRECS L RUR 1] &5
(Z=T1), 2006, 5(3): 1129-1156.

[14] PORTER Michael E. Clusters and the new economics of
competition[J]. Harvard Business Review, 1998, 76(6):
77-90.

[15] HENDERSON J V. Will homeowners impose property
taxes[J]. Regional Science and Urban conomics,1995
(25):153—-181.



