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BB A V2% 1 A B 5 48 OCIEJE [ 201 14RO 1, S8l T XSl e i ) 3T & IO 246 114 56 42l 36, 45 1 Ik
T3 359 7 DA o B2 K AR m A R 4 I AR ST 4 PN AT R IR T 0 A 4 5 4% o B S U sl vk Ik, 7E 2013 —
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F1 B KB R BT A 2008—2018 4 18] 35 LA I W & HLEE L W & 55 A B 45 R R

BH 2008 4 2009 4 20104 2011 4 20124 2013 4 20144 20154 20164 2017 4 2018 4F
KFRIEICHE | 20698 25862 27367 30846 33279 35256 38145 39352 43170 48988 54348
AP @S 645 863 924 1171 1361 1461 1637 1531 2042 2466 2685
BEICA | 3.02% 3.34% 3.38% 3.80% 4.09% 4.14% 4.29% 3.89% 4.73% 5.03% 4.94%

%) 2 R ASE 16 16 16 17 17 17 17 17 17 17 17
) 4% %% )i 0.2794 0.3106 0.3529 0.3897 0.4044 0.4118 0.3382 0.3971 0.7111 0.8444 0.5597
48] £ O 1k 0.8824 1 0.8824 1 1 1 1 1 1 1 1

BRI IO H R I SCE 5 R ARG SO Y LUARL 5 P 2% RIS Ay 000 2 vl B A7 3T A e, DXl oA 5 A 3k vl TR 6 B R A IR A B
[l BT P 2 AR 3 A I 26 LA v
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® 833333333 ~33.33333333
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@ 72.916667 ~ 100.000000

=
FHYL T

(a) 2008—2009% (b) 2010—20124

e (0.00000000 ~ 8.33333333
® 8.33333333 ~33.33333333
@ 33.333333 ~54.166667

@ 54.166667 ~72.916667
@ 72916667 ~ 100.000000

e 0.00000000 ~ 8.33333333
® 8.33333333 ~33.33333333
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DIk, Frus R VB R A T R O
O FE W YA LR, 5 H A 3R T i B
2K A8 Bt 5 0] HE R 1T A T BB, X
AT RE A PR 0 DK 7 5 P b
il 3 22 S v BT X RN B AT
Ry 1 BRI 2 DR U] O R SR 28 O K CF
P FE X % i ol A5 55 Gl 3 T R
BT KV 25 BE K, A58 BT RE 1 /D 5
JEL i1 6 JRE T Hh S R R 0 B
H 2016 4F kAR = T {8, 1% D 12 B
2 A [ B 2R 2016 4F
5 T 5 H A IR T A BB R

FE ] R B O (% 3) LT
MR IINTE 114 2k R R B B 1Y
Hp ] O B A AL T ] N
D7, 45 1) 2 8 3 R RV DX 9k T R 1
HOAR A A EE BRI, WA
2011 4F Dot , i 1y i o [i] vons B 4l
%A R A — R ] N 38 A T A
TR K, X 5 2009 4 K BT RE T
MR IR VIR & W
WRT VHEPRAE L1 AR () B v (e e B
P oK 3 45 A B Y ME TR B JHG Al 3k
T A 3 A A A% A Y v ] s
I(E 3% J2& T 4% 0T 5 At 4k Tl
B ELHE IR R D 1 R T A 2
7 AE AL T b Ta] 3t A7, X RO £ Y
R % 42 BE AR X g 22, 6 s kT
) P R

FESEE P B (R 4), T
PRI A 1L 7 X2 R 38 4% 32 401 3B
5 B BE J1 8, Ab F oo M A 5
W TTAE 201 1 4R I A 322 3T o
TF 16 BEAR ) 2 (8 UL T B9 K, 78 50
PR BT A VE 4% 58 & 7 55 5 .

A2 Bk KB R R T B e iR A AT A F M % 2008—2018 18] 4P o L

IR TH | 2008 4F [ 2009 4F | 2010 4F [ 2011 4F | 2012 4F | 2013 4F [ 2014 4F | 2015 4F [ 2016 4 | 2017 4F | 2018 4F
FHe| 1875 | 12,5 | 31.25 | 31.25 | 37.5 | 31.25 25 18.75 | 31.25 | 31.25 | 43.75
W] 1875 | 18.75 25 25 37.5 37.5 | 18.75 | 31.25 | 43.75 | 43.75 | 43.75
UM 9375 | 93.75 | 93.75 | 100 100 100 100 100 100 100 100
Wl 62.5 | 68.75 75 75 68.75 | 68.75 75 75 87.5 100 | 81.25
| 37.5 | 31.25 | 56.25 | 68.75 | 62.5 75 56.25 | 56.25 | 87.5 | 87.5 | 81.25
R5E| 3125 | 37.5 | 56.25 | 37.5 50 62.5 37.5 50 87.5 | 93.75 | 68.75
M| 37.5 | 43.75 | 37.5 | 43.75 | 56.25 | 37.5 25 50 75 87.5 | 56.25
| 18.75 | 31.25 | 37.5 25 4375 | 375 37.5 50 75 87.5 | 56.25
JLI]| 4375 | 375 | 375 50 37.5 | 43.75 | 375 | 56.25 50 87.5 | 81.25
ZERR| 18.75 25 25 25 25 37.5 | 18.75 | 31.25 | 81.25 | 87.5 37.5
B 25 43.75 50 56.25 | 56.25 50 50 50 93.75 | 93.75 | 68.75
WX 25 25 18.75 50 50 31.25 | 31.25 | 31.25 75 93.75 | 68.75
PR | 1875 | 18.75 | 18.75 | 18.75 25 25 18.75 | 12.5 75 87.5 25

WHIE| 12.5 12.5 | 18.75 | 375 12.5 25 18.75 | 31.25 75 87.5 | 31.25
FHYT| 6.25 0 6.25 | 6.25 125 | 18.75 | 125 12.5 25 87.5 | 43.75
Mzl 6.25 | 6.25 0 6.25 6.25 6.25 | 625 | 6.25 | 68.75 | 87.5 6.25
=iE| 0 6.25 125 | 625 | 6.25 125 | 6.25 125 | 68.75 | 81.25 | 43.75
YI(E| 27.94 | 30.15 | 35.29 | 38.97 | 40.44 | 41.18 | 33.82 | 39.71 | 70.59 | 83.82 | 55.15
K3 BB KB X 3R A S0 iR 8] B A 4E M % 2008—2018 4 1) b ) P s L
BT [ 2008 4F | 2009 4F [ 2010 4 | 2011 4F | 2012 4F | 2013 4 | 2014 4F | 2015 4F [ 2016 4 | 2017 4F | 2018 4F
FHE 0 0 0.583 | 0.25 1 0.45 | 0.333 0 0 0.238 | 031
I 0.2 0 0.25 0 0.2 0.45 0 0.667 | 1.283 | 0.6 | 0.421
JUMI| 56.117 | 55.5 |39.233 | 55.733 | 53.767 | 42.55 | 61.317 | 51.767 | 11.555 | 4.282 | 27.783
Y| 13.583 | 13.333 | 14.65 | 10.317 | 5.517 | 7.6 |14.983| 11.1 | 7.855 | 4.282 | 5.856
fhil| 2.867 | 0.25 | 5.583 | 7.233 | 6.183 | 12.517 | 5.367 | 2.233 | 3.105 | 0.148 | 5.856
ZR5E| 0583 | 175 | 5.733 | 0.367 | 2.283 | 8.083 | 0.367 | 2.117 | 5.138 | 4.044 | 3.312
HOM| 2.533 | 3.917 | 0.167 | 0.367 | 525 | 0.45 | 0.333 | 3.333 | 0.283 | 1.405 | 2.06
il 0 0.583 | 0.65 | 0.167 | 0.5 1.083 | 2.167 | 1.567 | 1.105 | 2.677 | 1.429
VLIT| 5417 | 1.583 | 1.75 | 1.867 | 0.333 | 2.783 | 0.65 | 5.15 1.5 | 0.148 | 7.256
HER| 0 0 0.4 0 0.333 | 1.533 0 0.45 | 1.188 | 0.148 | 0.75
BRI 0.7 | 2.083 3 4917 | 2.183 | 1.85 | 4.317 | 3.167 | 5.805 | 1.682 | 2.53
HEl o 0 0 1.783 | 3.45 0 0.167 | 0.45 | 0.283 | 1.682 | 2.763
WP 0 0 0 0 0 0.2 0 0 0.283 | 0.148 | 0.167
W 0 0 0 0 0 0.25 0 0 0.283 | 0.148 0

FHY) 0 0 0 0 0 0.2 0 0 0.167 | 0.148 | 0.254
el o 0 0 0 0 0 0 0 0.083 | 0.148 0

=UF| 0 0 0 0 0 0 0 0 0.083 | 0.071 | 0.254
YI{H | 4.8235 | 4.647 | 4.2352 | 4.8824 | 4.7646 | 4.7058 | 5.2942 | 4.8236 | 2.3529 | 1.2941 | 3.5883
Fod B KB R YR T B 4 a2 4] #7445 2008—2018 42 1E S A L

W7 {2008 4| 2009 4F- [ 2010 4 | 2011 4F | 2012 4F | 2013 45 | 2014 4| 2015 4F- [ 2016 4 | 2017 4| 2018 4F
Fik| 36.36 | 35.56 | 38.10 | 59.26 | 61.54 | 59.26 | 57.14 | 55.17 | 59.26 | 59.26 | 64.00
BIT| 36.36 | 36.36 | 37.21 | 57.14 | 61.54 | 61.54 | 55.17 | 59.26 | 64.00 | 64.00 | 64.00
JM|50.00 | 50.00 | 50.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00
WRII| 43.24 | 44.44 | 4571 | 80.00 | 76.19 | 76.19 | 80.00 | 80.00 | 88.89 | 100.00| 84.21
fil| 39.02 | 38.10 | 42.11 | 76.19 | 72.73 | 80.00 | 69.57 | 69.57 | 88.89 | 88.89 | 84.21
ZR5E| 38.10 | 39.02 | 42.11 | 61.54 | 66.67 | 72.73 | 61.54 | 66.67 | 88.89 | 94.12 | 76.19
HOMI| 39.02 | 40.00 | 39.02 | 64.00 | 69.57 | 61.54 | 57.14 | 66.67 | 80.00 | 88.89 | 69.57
| 36.36 | 38.10 | 39.02 | 57.14 | 64.00 | 61.54 | 61.54 | 66.67 | 80.00 | 88.89 | 69.57
YLIT| 40.00 | 39.02 | 39.02 | 66.67 | 61.54 | 64.00 | 61.54 | 69.57 | 66.67 | 88.89 | 84.21
BEIR| 36.36 | 37.21 | 37.21 | 57.14 | 57.14 | 61.54 | 55.17 | 59.26 | 84.21 | 88.89 | 61.54
BRI | 37.21 | 40.00 | 41.03 | 69.57 | 69.57 | 66.67 | 66.67 | 66.67 | 94.12 | 94.12 | 76.19
W& 37.21 | 37.21 | 36.36 | 66.67 | 66.67 | 59.26 | 59.26 | 59.26 | 80.00 | 94.12 | 76.19
| 36.36 | 36.36 | 36.36 | 55.17 | 57.14 | 57.14 | 55.17 | 53.33 | 80.00 | 88.89 | 57.14
WAL | 35.56 | 35.56 | 36.36 | 61.54 | 53.33 | 57.14 | 55.17 | 59.26 | 80.00 | 88.89 | 59.26
FHYT| 34.78 — 3478 | 51.61 | 53.33 | 55.17 | 53.33 | 53.33 | 57.14 | 88.89 | 64.00
M| 34.78 | 34.78 — 51.61 | 51.61 | 51.61 | 51.61 | 51.61 | 76.19 | 88.89 | 51.61
nVE — 34.78 | 35.56 | 51.61 | 51.61 | 53.33 | 51.61 | 53.33 | 76.19 | 84.21 | 64.00
PIfE| 35.93 | 36.27 | 37.06 | 63.93 | 64.36 | 64.63 | 61.86 | 64.10 | 79.09 | 87.64 | 70.93
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PaRca
A6 BB KB X R T B e 124 H7 A W 24 2008—2018 S 8] 5t T B 5 T 0L
Forl &R BT &R TR
e 0.08/0.38/0.13/1.00/1.00/0.38/1.00/ 0.03/0.12/0.06/0.25/0.60/0.50/ 0.50/0.54/0.50/0.33/0.30/0.29/ 0.56/0.32/0.50/0.27/0.07/0.25/0.00/
0.50/0.50/1.00/0.50 0.25/0.33/1.00/1.00/0.50 0.25/0.29/0.67/0.06/0.47 0.06/0.06/0.50/0.29
e 0.028/0.12/0.06/0.25/0.60/0.50/0.25/ 0.67/0.00/0.53/0.50/0.30/0.50/ 0.50/0.50/0.50/0.25/0.25/0.67/ 0.63/0.00/0.61/0.25/0.53/0.50/0.30/
0.33/1.00/1.00/0.50 0.25/0.33/1.00/1.00/1.00 0.87/0.47/1.00/0.96/0.90 0.42/1.00/1.00/0.50
BT 0.50/0.54/0.59/0.33/0.30/0.29/0.25/ 0.50/0.50/0.50/0.25/0.25/0.50/ 0.00/0.00/0.00/1.00/0.50/0.67/ 0.50/0.50/0.50/0.56/0.25/0.75/0.37/
) 0.29/0.67/0.57/0.48 0.25/0.33/1.00/0.96/0.50 0.87/0.47/1.00/0.96/0.90 0.71/0.96/1.00/0.57
5500 TR 0.56/0.32/0.50/0.27/0.07/0.25/0.00/ 0.63/0.00/0.61/0.25/0.53/0.50/ 0.50/0.50/0.50/0.56/0.25/0.75/ | 0.00/1.00/0.33/0.10/0.33/0.167/0.10/
0.06/0.06/0.50/0.29 0.30/0.42/0.88/1.00/0.50 0.37/0.71/0.96/1.00/0.57 0.33/1.00/1.00/1.00
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ety | e VB B *’*f;i;ﬁ W | B | A %Eg R oadir |, | HAm
2008 0.467734 -0.019969 -0.131783 -0.000026 0.055483 -0.095466 0.092549 0.098 0.081 0.002 272
2009 0.456519 -0.01994 -0.116056 -0.000038 0.06798 -0.09031 0.194645 0.151 0.135 0.001 272
2010 0.023603 -0.009063 -0.080489 -0.000035 0.080741 0.720765 -0.074529 0.171 0.156 0 272
2011 -0.103897 -0.01455 0.053904 -0.000022 0.086927 0.690793 -0.000565 0.139 0.123 0.001 272
2012 0.151941 -0.017235 0.005798 -0.000027 0.074611 0.583059 -0.098435 0.144 0.128 0 272
2013 0.280164 -0.012853 -0.120443 -0.000038 0.072902 0.430009 0.008413 0.144 0.128 0 272
2014 -0.075067 -0.004767 -0.10496 -0.000033 0.098903 0.649046 0.051486 0.169 0.153 0 272
2015 -0.028772 -0.02167 0.06605 -0.000027 0.123707 0.306853 0.258724 0.149 0.133 0 272
2016 0.89257 -0.045015 -0.345575 -0.000042 0.036838 -0.038917 0.302921 0.352 0.34 0 272
2017 0.334051 -0.054805 -0.211538 0.000003 0.063243 0.277496 0.399189 0.604 0.596 0 272

£\-Fl

AR SCHE T AL 25 45 10 43 BT 05 05 L A5 B WOS B0 & SR EE 4 Hh 2008—2018 4F B8 s IR VS X 11 T 5
INER = 6 JE R TIT 0 A 5 0 SO 8 AR AR A T 45, R N 28 5 B QI EE R0 PR A AT JBE R T RE AT
PNEE AR IR T AN 2% D3 T3 Ry R ) 3 1 A 3 BIF 5% L s R A VA DX 3l T R 0 VBT A A I 4 45 4 LA B i Ak
175 00, R, SR QAP [BUE 230 M 5 i, A3 BT 2 U5 B B Bk 2% A2 7= 0 AHARLBE | b BB o 3 48 3 M R I 5
IR 3 TR R 6 4 L T s YRV DX T R AR BT S 4 s ) B AR DL T A I

—  TEEER T, B R T DX R A A AR 4% A S T 17 RS T A A B A5 Sk T A AR A A
*T“m,Hﬁ-@%(ﬁjﬁ{%VEI’J’}‘DTR@H‘)TAVFﬂ%ﬁ%ﬁﬁ'ﬂhﬂ@ﬁ‘ﬁﬁﬁH’Jﬁ‘ﬂl'ﬁffu BB SRR —
E T B AN RGP, UL SR 0 6 JE BT 45 B 6 LA IR T A IR I R

S A RO R 2 T e R R X T R A 0 SRR B I 4% B ST AT M TR DI R s S 9B R A
TR -SRI - L Sk s SR T B AT 38 A ST 22 AR A 5 TR B LR A A 4% B B ) i
JETES 7 W R, A s BT TN IR BRI O Ll AR ZE VBN VT CHE T L AR B T A R A
VR 88 J8 39 56 s BT R s 6 JE IR .

G =, B YRV Xl T R R T A A R R R R R L)X — R, AT R RS
WA AE TR I BLAS TR B BE 9 71 R B R 0 T 5 o 7 A B 3R, 1 X 35 (R e AR A0 B & A I 45 114 32
BN

55 VU L YRR T DX T A R B A 1 4 25 K Ak 1 B PR 2 R B A AR P AR A IR L HLER
W 38 A B, I L3 = R R 28 X s R X3k T R R DRI A A T 4% A 1 R T A A B R R . kA, b
TR 5 (74 52 W) B ARG AR 158 DX SRR B B A ME 458 A SE I B 35 il ik, K v 2 4 /NS5 R 247
A AF AL B v DX 325 3k it R B 5 R A AR I BE D L A R T 3R Bl X AR A 4 S 2 b T )
T 5 il B BB 11 22 53— Jr 1 A R SRR R B T 5 55— T S BELA: X3S N A% AL 40 b R A B T 1 R
a1E, ﬁ?ﬂf‘ﬂf‘élﬁ%#c%ﬁ)ﬂz%m VAT 22 N H % D), s WA 7 1 S A

FHF UL LSS ARSI DU

% *%uiﬁk?ﬁfﬁ}t“kﬁﬁ%ﬂﬁﬁn% T 5 H At 0 T DL R DX 34 5 Al 3k T Y A 4 L AR 2 R R
H 5 R A T

B BE IR 2 A AR AT A A RO 3T S e 3 T X R 2 A 3R T A R A R AR AL B O
Xof JE] 120 308 T A A S

BF = FT I DR R A 1 25 S8 B 4 SR RN TR 1 0 BE &2 i T TR AR Aol JBIE O B B A AR L AR

SRR ER = A 6T 5 ] 11 IR T A A AR 42 S R ) P TR AR R E A UL O & M
Y FE R A O 2R, B E X3 P9 3 A SR B T I AR

S50, HE B XI5 P T B SR T A A, A R SR T P AR e I AET A VR BB R 1R R, [ s R e TR R
Xof X 35 2 A B 2R 1 BELA A

55 L, Y A B I I AE R AR S B B AN T M BRI 5 B T R AR VR T AR TG I Sy 2 A4 A B R
BRI DX P 0P A A X 4 i ik — 28 R R

77



L 390K Hs

SE

(1] FEE, ekl A SR BT TR 5L ] #btee, 2013, 27(1): 1-4, 9.

[ 2] ROMER P M. Endogenous technological change[ J]. Journal of Politics, 1990, 89(5): S71-S102.

[ 3] Jpiz, WhicE, TN . 56 T Ak o W48 43 0 1 DX BRI Sl M 245 5 [0 ). BHIFAE L, 2018, 39(12): 78-85.

(4] WiHif, X825, JR 885 . RV rp e 38 ol 3 0 IR QBT & 4 I 465 T 52 AT RHF & 210 SCSE A BT )] BHEE
X%, 2019, 36(16) : 44-50.

(5] HEZF, XUH . B AR e KCF 38 SCI DL A E P 45 8 Ak 73 BT —— L 1978—2017 4F ¢ Nature ) FI{ Science) & 118 3
MBI, R, 2019, 38(11): 138-144, 157,

(6] ShifE vk, BWRAR, 22500 j . B v W OV DX el vy B 3R 22 b0 i i Akt AR S AL B[], Hb B2 4, 2018, 73(12) :

2297-2314.

] AL . ZAEARITT R QDR S S A TS D 1L BTN - WYL Tl K%, 2016.

[ 8 ] BOSCHMA R. Proximity and innovation: A critical asessment[ J . Regional Studies, 2005, 39(1): 61-74.

1 LATA R, VON PROFF S, BRENNER T. The influence of distance types on co-patenting and co-publishing in the USA and

Europe over time[ J]. The Annals of Regional Science, 2018, 61(1): 49-71.

[10] ZEsbk, &5 80 . ML ARIT | NIRRT XS 45 B 2 5L DX 3 28 5 W Im) 2 e 5% i A9L o A ¢
BRI SSE[T]. AR A FFE B, 2016, 30(5): 1-8, 193.

CUL] JEll, S M, o 55 A A 22 U M B A AR TR QR N S S e S R R[], 22 BB, 2019, 39(5) : 27-36.

[12] BEPE, SR, #6400k . K = A8 4 ™ = OF BB 0 2% 0k Z i Ak 40 07 () ). s AL, 2014, 34(9) : 1051-1059.

(13] EJ577, A Medfe . T MOV DX ol 1 225 [ 28 U 0 265 45 g B HL 5% T PR 38 TF 9 BT 2 A3 vk L) ] 48w UG K A
M (kE S RE R L 2018(4) : 110-120, 191,

[14] XVZE BRI 53 BTk SC: UCINET B S I8 rg LM ). i A B0 ikt B AR R A, 20009.

[15] BREEME, ARFEW . — B 2k [ 54 7 i 57 5 e A T 4 25 by T s i R 3R [0 . v el R 227 4, 2019, 24
(12): 177-189.

[16] IR, BAORK .« —H — 7 57 5 W 46 24 Je JLs i PR 38— T I 28 3 B o ik i w5 [ ). B BR 42 AR &, 2017, 33
(5): 16-28.

(17] F e o ] = DRl 3 €0 I 4% 23 o) 4 Jm S AL WL BRI 5 . Z 46 <F A LD . il - Wil Tl K2, 2017.

BETxh =L K= M bR it

Network Structure Evolution and Influencing Factors of Collaborative Knowledge Innovation

in Guangdong-Hong Kong-Macao Greater Bay Area Urban Agglomeration

Liu Jia, Cai Panxin, Wang Fangfang
(The Faculty of Economics, Guangdong University of Finance & Economics, Guangzhou 510320, China)

Abstract: In this paper, the collaborative knowledge innovation network was constructed by using the co-authored papers of Guang-
dong-Hong Kong-Macao Greater Bay Area(GBA)urban agglomeration(11 cities in the Guangdong-Hong Kong-Macao Greater Bay Area
and 6 surrounding) cities from 2008 to 2018 in the core collection database of Web of Science. Further, using social network analysis
method, this paper studies the structure and evolution of collaborative knowledge innovation network in GBA urban agglomeration, and
investigates the influencing factors of the collaborative knowledge innovation network by QAP regression method. On the basis of above
researches, major conclusions can be drawn as follows. The collaborative knowledge innovation network of GBA urban agglomeration
achieves full coverage in the region with high network accessibility but six cities around the Pearl River Delta are still marginal in GBA
urban agglomeration showing a multicenter trend gradually. With the evolution of time, the effects and degrees of different factors on
collaborative innovation are different. The influence of Internet accessibility is more and more important, and the influence of cognitive
distance is gradually weakening.

Keywords: Guangdong-Hong Kong-Macao Greater Bay Area; social network analysis; knowledge innovation; network structure; influ-

ence factor
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