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[14]

R&D

[16]

[17]

(2019)

[19]

3.1

R&D

H1 R&D
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(2018)

[15]

(2015)
(2019)

R&D

(2017)
(2017)

2009

2017

[18]
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H2

H3
3.2

R&D
2009 2017

(R&D)
R&D
( 2015)%1 R&D

2015)[2

R&D

R&D

PN
IPN

RDF
TINV
\
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(
GRA
AIR
PUB
ROAD /
PARK /
wC /
ART
INS
( 2015
2015)@%
279 16508.04 27416.06 1 199000
279 6254964 1113329 1 86724
R&D (/) 279 7194948 9857472 19.08 457000
R&D () 279 254357 353172  0.116  1865.031
() 2719 516.89 616.04 1.68 4068.84
() 279 176.44 526.229  0.01 5945.136
2 2 31 2009 2017
R&D
3.3

26
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{&}

w;log(PN,)=>_w; log(PN ;) m; (=) M
j= j=1
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H

log(PN,) = (I- pw;)"{ +B10g(RDF,)+ B,log(TINV,) + Blog(VC )+ Z+ + .+ }

t:/lm.i et ¢
OLS
log(RDF,)
dlog(PN,) -1
—— (] - pw,
alog(RDFt) ( p |) ﬂl
3 1
(I _pW;)_lﬁl
(1-pw)™" B
STATA15.1
4
41
I J ; 1 0
Moran’ s Moran’ sl
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(3)
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31 31

31ZZa)ij (%, —X)
I = 31|:131]:1 (4)
Zza’ij (% —X)*
i=1 j=1
X | Moran’s | 101 -1
1 (Moran 1950) 3
3 31
2011 2014
Moran’s |
2016 Moran’s |
Moran’s |
(X- _ i) 31
Ii = |82 Za)lj(xi_xj) (5)
j=i
1 2016 R&D R&D
Moran’ sl
Moran”’ s
3 Moran’ sl
R&D R&D
2009 0.284™" 0.313"™ 0.288™" 0.261™" 0.394™" 0.310™"
(0.003) (0.001) (0.002) (0.006) (0.000) (0.001)
2010 0.272™ 0.288"" 0.278™" 0.250™" 0.395™" 0.151"
(0.003) (0.001) (0.002) (0.004) (0.000) (0.083)
2011 0.361™" 0.362"" 0.319™ 0.306™" 0.382"" 0.060
(0.000) (0.000) (0.000) (0.000) (0.000) (0.386)
2012 0.342"™ 0.328™" 0.337" 0.331™" 0.383™ 0.133
(0.000) (0.001) (0.000) (0.000) (0.000) (0.120)
2013 0.331™" 0.319™ 0.335™" 0.344™" 0.383™" -0.023
(0.000) (0.000) (0.000) (0.000) (0.000) (0.919)
2014 0.334™" 0.334™" 0.328™" 0.358™" 0.383™" 0.128
(0.000) (0.000) (0.000) (0.000) (0.000) (0.135)
2015 0.346™" 0.334™" 0.332"" 0.347™ 0.383™" 0.263™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.005)
2016 0.347™ 0.351™" 0.328™" 0.367"" 0.383™ 0.296™"
(0.000) (0.000) (0.000) (0.000) (0.000) (0.002)
2017 0.315™ 0.318™" 0.333"™ 0.364™" 0.368™" 0.189™
(0.001) (0.001) (0.000) (0.000) (0.000) (0.039)
Moran’s | P *ooKkk KRk

10% 5% 1%
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1: Moran’s |

4.2

4 DE)G))
Wald A Wald
3
4 (2)@4)(6)®8) R&D
R&D
1
R&D
2
R&D

Pahnke (2015)

[24]
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rho

R&D 70%

R&D

R&D

30%

30%

R&D



4

(1)SAC (2)SAC (3)SAR (4)SAR (5)SDM (6)SDM (7)SEM (8)SEM
W we W we W we W we
Inrdf 0.645%** 0.622%** 0.668*** 0.607*** 0.631*** 0.609*** 0.859*** 0.687***
(0.086) (0.082) (0.077) (0.080) (0.141) (0.145) (0.071) (0.094)
Intinv 0.074* 0.078* 0.075* 0.076* 0.069 0.047 0.071 0.082*
(0.042) (0.042) (0.042) (0.042) (0.062) (0.063) (0.044) (0.042)
Inve -0.024** -0.029** -0.025%* -0.028** -0.030 -0.032 -0.020 -0.026*

31



5

(DSAC __ (2SAC_ (3)SAR ___(4SAR _ (5)SDM__ (6)SDM
W we W we W we
Inrdf 0.666™*  0.632°** 0.686™* 0.618™* 0.651*** 0.623%**
(0.085)  (0.083)  (0.077)  (0.081)  (0.142)  (0.151)
‘Intinv 0.074* 0.077%  0.074* 0075  0.065 0.038
(0.042)  (0.042)  (0.043)  (0.042)  (0.062)  (0.065)
Inve -0.024**  -0.028**  -0.024** -0.027** -0.028  -0.030
(0.012)  (0.012)  (0.012)  (0.012)  (0.024)  (0.026)
Inrdf 0.282%%%  0.307*%* 0.261%%*  0.412%%* 0.412%%  1.275%%*
(0.071)  (0.104)  (0.061)  (0.101)  (0.203)  (0.213)
‘Intinv 0.033 0.050 0.029 0.051 -0.026  -0.782***
(0.022)  (0.033)  (0.019)  (0.035)  (0.105)  (0.293)
Inve -0.010 -0.018*  -0.009*  -0.019*  0.007 0.100
(0.006)  (0.011)  (0.006)  (0.011)  (0.030)  (0.070)
Frk kR 1% 5% 10%
5
6
R&D
R&D
7 5
1
R&D
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(1)SAC (2)SAC (3)SAR (4)SAR (5)SDM (6)SDM (7)SEM (8)SEM
W we W we W we W we
Inrdf 0.615%** 0.624*** 0.637*** 0.625*** 0.582*** 0.614%*** 0.921*** 0.665***
(0.085) (0.087) (0.079) (0.085) (0.160) (0.175) (0.076) (0.096)
Intinv 0.101** 0.105** 0.098** 0.105** 0.086 0.075 0.089* 0.102**
(0.043) (0.045) (0.043) (0.045) (0.076) (0.083) (0.048) (0.045)
Inve -0.042*** -0.045%** -0.044*** -0.046*** -0.058** -0.056** -0.038*** -0.051***
(0.012) (0.013) (0.012) (0.013) (0.024) (0.026) (0.014) (0.016)
rho 0.418*** 0.442*** 0.398*** 0.441*** 0.276*** 0.100
(0.061) (0.070) (0.055) (0.070) (0.045) (0.131)
lambda -0.090 -0.016 0.239** 0.847***
(0.123) (0.236) (0.115) (0.048)
sigma2_e 0.047*** 0.050*** 0.042*** 0.045*** 0.042*** 0.044*** 0.050%*** 0.046***
(0.004) (0.004) (0.004) (0.004) (0.012) (0.012) (0.004) (0.004)
Wx:Inrdf 0.216 1.025**
(0.275) (0.425)
Wx:Intinv 0.056 -0.503**
(0.113) (0.230)
Wx:Invc 0.025 0.081
(0.022) (0.056)
AlIC -53.75 -43.89 -55.21 -45.88 -57.40 -48.60 -15.03 -19.22
BIC -2.91 6.95 -8.01 1.32 0.69 9.50 32.18 27.99
Obs. 279 279 279 279 279 279 279 279
R-squared 0.858 0.884 0.864 0.884 0.794 0.843 0.916 0.883

*kx ** *

1% 5%

10%
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R&D R&D
7
(1)SAC (2)SAC (3)SAR (4)SAR  (5)SDM __ (6)SDM
W we W We W %
Inrdf | 0.649%%*  0.637***  0.669%**  0.638**  0.615%**  0.625***
(0.086) (0.088) (0.081) (0.087) (0.154) (0.182)
Intinv 0.104**  0.104**  0.100**  0.104**  0.088 0.068
(0.045) (0.045) (0.045) (0.045) (0.076) (0.085)
dnve  -0.043%%%  -0.045%**  -0.044%**  -0.045%**  -0.055%*  -0.054**
(0.012) (0.013) (0.013) (0.013) (0.022) (0.026)
Inrdf 0.413%%*  0.489%**  0.395%%*  0.489%**  (0.497 1.196%**
(0.080) (0.113) (0.076) (0.113) (0.317) (0.285)
Intinv ~ 0.068* 0.083* 0.060* 0.082* 0.099 -0.553**
(0.035) (0.045) (0.031) (0.045) (0.146) (0.253)
dnve  -0.028%**  -0.035%*  -0.027*** -0.036**  0.013 0.084
(0.011) (0.015) (0.010) (0.015) (0.023) (0.062)
Fhk o kk 1% 5% 10%
6
31
R&D R&D
R&D
R&D
R&D
R&D
R&D
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Research on Innovation Capital Efficiency and Spatial Spillover
Effect

Abstract: This paper uses spatial econometric model to model the impact mechanism of
venture capital, R&D investment and high-tech investment on technological innovation. The results
show that the contribution of R&D investment and high-tech industry investment to technological
innovation is far greater than that of venture capital. R&D investment has the most significant effect
on technological innovation efficiency, and technological innovation has a positive spatial spillover
effect. This is related to China's institutional environment and industrial policy. In addition, in the
comparative study of spatial autocorrelation, spatial autoregression and spatial Durbin model, it is
found that the spatial autoregression model has the best effect. The conclusion of this paper provides
theoretical reference and experience reference for the government and relevant departments to
improve the efficiency of technological innovation in China.

Keywords: Venture Capital; Technological Innovation; R&D Investment; High-tech
Investment; Spatial Econometrics
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