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Spatial Characteristics of Regional
Innovation Output and Its Influencing
Factors

CHEN Qiang, WANG Dandan

(School of Economics and Management, Tongji University,
Shanghai 200092, China,)

Abstract: The Moran’s I index was used to conduct the
spatial autocorrelation analysis of innovation output in 30
provincial adminstrative region. Then, the impact of
different factors on regional innovation output was
explored using the geographically weight regression
(GWR) model. It is shown that regional innovation output
has the characteristics of positive corelation. Jiangsu,
Zhejiang, and Shanghai have become the typical “hot
spots” of regional innovation, and promote the
development of surrounding areas; the effect of the
R&D input

intensity, the number of college students per 100 000

factors, i. e., R&D full-time equivalent,

persons and the number of mobile Internet users, on
innovation output is significantly different in different

areas.
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Tab.1 Quantitative indicators of regional innovation output

AR b T i AR X
. P i RS AR B B B 52
v e u I AR AL QU= A G e B DL A= 2
o Rt b AL A
1.3 EMSSH R, KMO K554 0. 71, Bartlett #5519 5 2 h

F| FH SPSS (statistical product and service
solution ) B A HEAT B 73 B I, B 425 BRI Bk
PEATARIEAC AL R LI R B e 2 mi . AT 32
3 o AT, B e 3 F T KMO (Kaiser-Meyer-Olkin)
I Bartlett £6; 56 LA & B AR 72 7 18 5 1% 07 1% .
— B KMO A 56 (BB 1, Bl AR A i B
G T E AT Hr, Bartlett & 56 19 42 35 /N F 0. 05
SO Bt 7T LA T 00004 o 20 oA R

O, PRI AEA B 38 & 64T 0 3 B . sk 2 B
TN, SRt BRI B AR B 24> 5 7 250 R
JEIRB T 86. 634 %0 MR BESUR R4
T DL SR BB 24 F W FOf F 3R

=, RS
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Tab.2 Total variance explained by principal component analysis of regional innovation output in 2019

o RLSE IR FRIOFI7 FEA

ait JIEH S 2B/ % ait UEASRN B

1 3.974 66. 233 66. 233 3.974 66. 233 66. 233

2 1.224 20. 401 86. 634 1.224 20. 401 86. 634

3 0. 606 10. 097 96.730

4 0.174 2.901 99. 632

5 0.016 0.259 99. 890

6 0.007 0.110 100. 000

0. 31225+ 0. 272x 94.600% ,94. 500% .94. 300 % , BEARAFRRERACR R 4T

Xt 2014 4F —2018 4F B9 08 [F FE 547 KMO Fl - ARFESIHTES S, 7T 2014 5E—2019 4F 30 M8 A T
Bartlett £ 5 , 45 B3 WoRnBIEE & EM a0, KPEIHE = HEs, L3R, WNE3STTLIFEH,
= B 4y W) 8 B T 86.600% . 95.100% . FRE 3048 PATELX AN AR 22 I I .

£3 2014F 2019 F 30 M A RITHRX QI mHE

Tab.3 Innovation output scores of 30 provincial adminstrative region from 2014 to 2019

. BAEFEQH - 15
BRATHIX

20194F 20184F 20174E 2016 4F 20154F 2014 4F

dext 2.4684 3.931 3.977 4.101 4.262 4.294
K —0.478 2 3.115 —0.442 —0.357 —0.326 —0.267
L —0.490 6 2.469 —0.652 —0.690 —0.706 —0.604
i) —0.8900 1.902 —1.138 —1.147 —1.130 —1.040
NErn —1.0854 1.512 —1.298 —1.313 —1.321 —1.232
SUGE —0.297 3 0.909 —0.203 —0.208 —0.098 0. 100
G —0.7516 0.697 —0.789 —0.833 —0.865 —0.775
REy/RIN —0.726 6 0.227 —0.820 —0.714 —0.655 —0.662
i 0.696 6 0.103 1.125 1.209 1.279 1.353
TLHR 3.1151 —0.042 4.343 4.487 4.493 4.438
Wit 1.9020 —0.101 2.077 1.988 1.732 1.706
T 0.1030 —0.141 0.554 0.432 0. 266 0.138
fa —0.2925 —0.293 —0.526 —0.564 —0.655 —0.611
i} —0.5937 —0.297 —0.962 —1.049 —0.982 —0.935
7R 0.908 8 —0.478 1.388 1.645 1.720 1. 693
oI} —0.0419 —0.491 —0.194 —0.138 —0.125 —0.106
1L 1.5121 —0.510 0.408 0. 386 0.412 0.356
1] —0.1013 —0.594 —0.213 —0.173 —0.170 —0.136
IR 3.9311 —0.727 3.722 3.063 2.934 3.027
i —0.8153 —0.752 —0.683 —0.677 —0.736 —0.783
fisaea] —1.2271 —0.815 —1.497 —1.457 —1.447 —1.390
EiN —0.5104 —0.858 —0.589 —0. 462 —0.542 —0.597
syl 0.226 6 —0.890 0.338 0.324 0.309 0. 209
ol —0.9789 —0.979 —1.178 —1.188 —1.167 —1.167
PN —0.8578 —0.993 —1.015 —0.99%4 —1.003 —1.021
(5] —0.1407 —1.079 —0.222 —0.234 —0.095 —0.042
Ho —0.9931 —1.085 —1.177 —1.131 —1.102 —1.087
Hi —1.2853 —1.227 —1.567 —1.557 —1.558 —1.488
TH —1.2276 —1.228 —1.497 —1.479 —1.459 —1.397
B —1.0786 —1.285 —1.270 —1.269 —1.263 —1.214

0 REOIFTH S A EHEEST RS R R AT, IR
448 G TR Q= 02 TR
SEF 30 MR YATELIX B0 = ), SMBi A 4R Moran” s THESC TR 46 B 24T
QLT 1 02 W . SR AR AR I Moran”s T AU HY R 517 4225 AL S I ARARS: 54
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A1, 2014 4E—2109 4EFR [ 30 448 AT L IX A3 7=
4> Ja) Moran” s T 45 2034 & 0.15~0. 20 W % 30 .
Moran’s I 45 S BRI ZR B, 3R [ 30 M P TIELIX

BT B 3 A ) AR DM B Xk BiE ™
BAIEAROCR Q™ & 48 94 78X A B 2R
B, B1HT ™ AR B GAT B IX A BORE R
2014 4E—20194E , 42J5) Moran s [0 2 IR 4e K5
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Tab.4 Analysis results of global Moran’s I index

4 Jayas ] ARG E R

Ay I P z

2014 0.179 0. 040 2.03
2015 0.190 0.030 2.15
2016 0. 200 0.025 2.20
2017 0.211 0.020 2.32
2018 0.178 0. 044 2.01
2019 0. 159 0. 068 1.83

FH 42 5 Moran’ s THE 04 k58 1 36 E 30 4
PATBUX A M AELEIEAR X OC R, (HIR X T4
farRE G RS2 904 T B IX AR OC A 45 R i RE . TR,
T it — 2L AT R Moran s THEEUR 56
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B RATEIX AT AT HL 4 90 7B X A
AR W SR AN FESE U R, SRR I A TEL X A
S A0 AR L AR 48 AT I X A R E
AR
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Tab.5 Analysis results of partial Moran’s I index

O RMAIIHK B RRARIK BRI T BRI T
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VLTI BIEAT , REWS 32 3 A 1D #1458 B AR R W), AT
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Tab.6 Explanatory variables and explained
variables
AR S At L
W R AN y TR AR BB AR
X, RED A
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X3 B N A TE R AL
I X, LML A
Rt X, R ST P
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gr o 18R RED A i HE AU A BT A
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FH Arcgis A4 5E IR FE 30 N8 AT BUX Bl 7= 5
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Tab.7 Empirical results of GWR in 30 provincial adminstrative region
wu \ AR L R AR
e WE REDBA REDAR Lo TR BAIRE GO EANTE
SR EE TERNEL F L FR et
Jbmt —1.153 1.672 18.52 7.717 —45.81 —0.4759 0.051 50 12.92 0.263 4
Kefg —1.155 1. 950 18. 39 7.671 —42.03 —0.4727 0. 049 46 12.89 0.2632
wdL —1.156 1.824 18. 44 7.703 —43.64 —0.460 6 0.051 88 12.92 0.264 1
I —1.139 1.789 18. 56 7.632 —38.67 —0.344 2 0. 060 39 13.08 0.2713
g —1.177 3.193 17.80 7.466 —64.15 —0.503 0 0. 060 89 13.10 0.2634
LH —1.175 3. 059 17.86 7.502 —46.32 —0.552 6 0.041 92 12.79 0.2587
Wi —1.187 3.482 17.63 7.438 —51.65 —0.603 5 0.038 04 12.75 0.256 4
"% —1.231 4.703 16. 82 7.319 —62.06 —0.663 5 0. 036 06 12.75 0.254 4
. —1.204 3. 950 17.33 7.390 —16.40 —0. 398 6 0.04375 12.87 0.2651
W —1.269 5.434 16. 26 7.186 —20.71 —0.3988 0.04570 12. 88 0.2656
4 —1.165 2. 564 18.10 7.583 —9.39 —0.354 6 0.045 10 12.93 0.2676
gy —1.176 2.218 18.13 7.716 —16.03 —0.3491 0.048 45 12.95 0.2688
WET —1.144 0. 280 19. 36 7.936 1.82 —0.2818 0. 046 99 13.04 0.272 3
HAR —1.128 1.577 18.71 7.625 —0.38 —0.260 0 0.049 54 13.09 0.2745
Hopir —1.113 1.031 18.99 7.671 —31.57 —0.4340 0.047 68 12.88 0.264 5
e —1.185 3.327 17.68 7.490 —22.30 —0.3108 0.054 71 13.04 0.2725
TPg —1.206 3. 996 17.28 7.409 —9.26 —0.2259 0. 05541 13.17 0.278 5
W —1.188 3.199 17.68 7. 560 6.37 —0.1581 0.053 98 13.32 0.2839
Wk —1.205 3.912 17.28 7.476 19. 14 —0.1515 0.050 39 13. 36 0.283 4
W —1.223 4.521 16.92 7.383 40. 81 —0.014 6 0.051 41 13.60 0.298 5
SO —1.260 5. 357 16. 35 7.219 53.63 —0.008 9 0.048 48 13.87 0.299 4
ERK —1.242 4.831 16.65 7.341 15.50 —0.039 8 0.057 88 13. 44 0.2955
sy} —1.282 5.467 16. 31 6.916 55.12 0.120 5 0.053 18 13. 20 0.307 8
ol —1. 266 5.342 16. 37 7.167 43.04 0.0227 0.052 89 13.48 0.3010
=M —1.297 6. 037 16.03 6.795 76. 36 0.1424 0.047 33 13. 33 0.3128
By —1.203 3.155 17.51 7.658 —28. 34 —0.169 0 0.067 18 13. 33 0.2845
Hift —1.277 3. 981 16. 96 6.797 37.39 0.1809 0.06175 13.09 0.3050
HiE —1.298 5.762 16. 21 6. 363 67.02 0.254 4 0.051 12 12.91 0.3156
THE  —1.229 2.382 17.72 7.577 —14.89 —0.0330 0.072 70 13. 40 0.2913
Hrgm —1.314 6. 695 15.90 5.513 83.41 0.3958 0.043 85 12.57 0.3211
AR PR LU N SE CEAR RIEVE 2 R T C AT IR, T ERIT i 4 sh @18 sh ik

BOTTPE TR G RS TPE) R PE SR IX (FE R
VI B BV HOR T TR B ) .
SEESE FE AT, 4% PR AE 30 N8 AT X W B
HE B M A7 R AU AP AE 25 50 o TR — IX s8]
S RS I A7 AR AR R | AN ] X 3k B30 7= 1 A 52
WAV A7AE 22 S, R DA DX 380 ) 43 A7 20 A . S
SR 0T RED BEAGRFE , A [R] Xk 4 52 10 2R
B S AN [R] , X6 P b X A ) B K, S AR A (L
R 4. 850, T A< B . Hh R b X (R 52 MR 2R BN R 2. 942
3.056, X EWE R HAKE T & R ATE
KAGE HATHIX , RED $ AR B FESR T = Y

=4
i

S 2A
o

AT K 1 AN g B DX B 7 R R
Ko SR, RED A G 42 =538 ) 2 0 28 4000 2 2L
TR AL AEAR TR | Pt DX R 3R A S 25
TR T B GS Z S v 0 s DX 7= S ) R W B
Ko PRI, FEBIH™ @ B AR AR X, B A
ANAIEIE R BT ™ A SCHE 2R, SR 5 A
A RSB RERS 3 e QBT A9 4R T

Xt AN B AL (FDD) |, 36 5 #4048 AT
HUIX AN RN K, BT EAE 7. 5 74, B

o
i HOR T A A AT X R R R

e AHACTPURA AT X, R0 R R AT
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G2 WIDNCIEL O (TS EN VIR
R ZE 5 , AR BLERE R R/ b IR BAEXT IX
SREHT MR IE TG AR b AEHLIX i T AL
(14 b HRAST B M5 A R KA DXl PR 1) v A i
Z NS 2 NA R SRR ER M, 1%
PR 28 A AR X BB AR e b VR
i B TR R A R 2 O X, T
N RS N BAT IE [ e bR T . R 5l
IR RO S 2R R B AR L R R .
BUA BER BRI T ) SO B ™ H A 1
R fie BEAE P, LR AR DXCIRIR] Y 22 5 AN K

4 Hie5EW

(1) Jinsi 2 24T BT A 98 8 5 0R , K45 BIHT s
PR A AT B AR o FRFE 248 AT ELIX B
PR b BB AR PR A 2 ()RR o 2 (B R AR A
RH N2 IEARSC , HF HAEAGR U HLX, SRR
=T R R R R . R AE X
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