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W OE. ANCRALTESITEZRFZIRZTARNE S H, MERSLBEEROLE, TRAE
WA T K EII KBRS, AE R TR AR T A LRI ARH K, LBURE LR T A 13
AHB T A ZHARS L TR ZRHIE, WAL TRZTMALA T o) 7 E R T B3 AR S R W%
Fi5 A gephi BAF AT TAAL AT, BFR 2012—2021 577 i 3 0] 30 T AR S W) 09 2 R BF A2 Bg LA 4, A
RERZ T, RELZ R LR T W& KRR, FERTZ G HABEETLLE,; TR TH
Th T MR A AR, S TAEEAAKERS RS INLI,; QFHTRRSE TR YA AT AR,
FRENFRACNFHARBERARE, REENFINE LWL, RARRCIATNEH,; HEHEKX
BAVFT R, L %0 EARE A AR L ZAE 60 KIRe 3RS A,
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A SRATHEVE S i XA [RVRT FT 9K | Ak 2o DR B U — AR T AR DX I, 2 il i Al K SR 1) T 23 ]
2 AT AN R T R R E S AR S R AR | R EROCR, AR
TYRATHEREARARTRE I i) BF BT, BB HORM A, SR BE B A7 sOMAT S 2 () kA T B,
ST A B Fhy AN R GG 28 0 S e 2 S SN s T A S s (e e, AR i T AR EL AR FH AR 2R 1
HEME, FEX—HRT, AR A R A LU G BUURA T asa), DLSPR s ) (andr
BE) Ak, Bk IXIRIVAE S TR SUBZS Y o i, G2 A9 TR AR A% LA S IR R AN 5 R 1 T
ASTEXIA A 2R, BT KT G52 S 2 T AxHE, SCIRHT R R RS , A7 B T T R
R LSRR, AR T RGO, (AT 2 18] B BRI SR A S AT R R AR B B U S IR AR 2%
MIATHRR , o fE—E B =S RV NIE BBHTIR R K% . ZR MR AR = A,

BB B E IR RSN BRI 7R MR 23 (0] rP A R AN S B DR R AN A, X SR AT QR TG 20 )l PR 2
HOPREERENE | QU AA BITRBINE . BUBT A BT S . A E TR AT ES RS, AR
AN [FIHER DX Il2 [) )AR FLAE A S B TR SR BR A S IR BB AE S RS, SR T A

Wik H . 2023-09-02; &R HE, 2024-03-28

HEWH, BFEALSRERSERE “HFSBrxd KA &R 53R AE " (23&2ZD078) ; ¥ H #B A S SR M5 H
LIWUESIE M)t s & i &L JRIFFE” (23]D710022)

FEBERIA: Mk (1972—), B, EEATT RS REWH AT 5 A LG M2/ R h 2 it R RPR B 2% . AR, =
HIFE (1999—), &, BHEZE TG KRN L5 5 A 2B L af s Ak, WiEES .
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2025 4F55 14 MR, SITRE . U R RIE BEAS IR 25 A AL T

AUFTI AR . AT HADQUIR 2R, QUFTRAR ), R0 3h ™ A= AR B SR i e 2R
TEHES) BT HAR MR ARG | S FoE 5 QIR E S R T X HA EZAE, W B2 55 2 0 # BE
K, BIHGARIA AR WS | 2 B BFT . BB F AL R BRI, A7 Bl T4 v BT A s A
R, A TARTRRAEOAR A 000 DI S e e R MO o o 4 A BE DR A, 3 A B8 2l o )
EBLHROR MG IR | SRRl AP ORr SER B, AR A A TR0 A R s 35T

SR TR T e LR SRS R L IX Z —, T3S e E QTR sh 2 Pr g K o R B
KIEERRS X TR RIS, QIR R E 2 & e USRI R R A A 8],
AT N QT BRI — PTG EE 22, AR BIFE R | WIESBCRN 24, LU 2 [E
AL IR AT RN R BT E], AR T — 2 S BIRT RE ) S, A SR TR AS AL A , Xt
ST R BT 9 AR U 25 1B e 5 R AT M, A 2 T BT BT A U 4 1) B0 R S 3 A1 R A 2% 1 1
PR, A7 Bl T B0 S T A T 8 AR UL 22 18] B ST A 28 445 40 LA R 45 S T 0 B30T Ut 25 1] iz, X 4
S RUA SR T RE U R QBT | e s S e o A R R E A B R

=, XEERiR

(—) BB

BIHTIIBE SR ok B RIAEISE . REIRAE (Schumpeter) FRIEIEIHHIE, UM FTERIHHEE “@#r
— B R, B R RWERAATT . B, R (Solow) TE (FERIALREPAIAIHT . X
BRI EERIPAE) APXTEOR BB EMERAMITE, UG EARBIHSL RIPIA S50, RIHT AR IR LS
MY B SCER ™ . S (Mueser) RIKRLIIUSZ =B SCRAEEAR QTR E FHOE TUFFk . HAREH
SR — B, R B SEBR N AR B AR AR E S M B RS B T B T AU 2 A B
AREBGHEIFTE A S R AL ; A B AU A 2 VO BRI R AR R . 2L, Rl A 2 — 2R 53
BINLEG, RBH T RFTI IR L) B AT BRI T TR A B AR A S B g
SR E IR, HORGIHTE R BT AR RN 2 A B s R H e B

(=) QUM

BT ZEE T 20 22 60 4FAL, RS (Freeman) T UHEHBIHT X MR, Ml 61 N2 2
—RhEEAHIREZEHE, FHARIN REEVERIHT, HIBRESHLH] E2 I T A BB BIHT 5 SR ROC R . BUFT
ARG A b 3 RO R s J AR AT 1R R R DL SR A5 25 MR A A2 1L, 7R X AT
ZEOTTH, BATOEFEI N DX IR 19 2% AT 1T LA P 19 T 5% 2% T 08 o S ) BRI [0 46 Jm R el R (A 25
Ak, AR AT AU AR VR FIOC R AL, LA B R ks [ RUBE J 2R 25 R i AL 2710 4
ITRZ I Hra iR R RIEITOITE, BINTLIRE . K=MAMie . KRILAEFTS, IR
W2 3T 5 VAT QAP AR S HESRIT LA EITIFTE, U0 DXBRABHT 28 BOAS R . ALk Bz [
UV RKESY, FEATRI, BRI, B DAL, R A 2 SR P A X Y
SRR R BT S50 0 FERBRGIRTNGS T, LT (2024) JETF b EAAEEGE, AR
IEXSANRIAERE T BB 48 LRSI ROEATINGE, IR RISEIE BB, BB BEAGTA B X2 57 BORIR . 704
B BIEEE LRI R IR LR . SRR SR TEER S

(=) Wizl

Tz ] AR Foc i oh 28 G R F R R ITRR (Castells) 4211, At 345 181 VR 1 3 shini a8 1 i 2 =2
W) 2 At 2 SRR ) T L 3T B0 2 [ B8 DAl o S0 e 2 v ) DX G 2% A DX 0 24 &5 fg 2 8t 73
MR B b, RPAS RS SRR FOFE— AR i, % 50 X R rh i Al XA i A
OIS A R R AT R s (A SR A B R, BRELAR T CRE R isdhiiX
BATE RSN, WS Tasrslr “fA—7 " dfEh RERT WIS, FRKX
BCHEIE HORIEAE CWERT RACE. B, M CWRERT Wis 8 KO A AR B R B i AS 1] Y
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AR DR ) R (A ) 2025 4F45 1 1)

R, X {E AT AR A PR Bl s A B L S ) 2 4 25 52 e i ) B 20 212 TDE S R AL 2 B A S
], ABHARHDE EAKK T ald b i i zsia], JeE T HNTER s BR ERE

B, ENAMACHTFRABOE ITRA, 2 w20, 25 AR R, Ui 28 (A 25 A 55 D7 T, e i)
2SS A (A T T, B BTN 25 WFSE A TR0, A BRECT W 2% 1) 2 R (i 4 23 18] T i 2 0 ik 2 ) 07
PHFAE, S TR I AR 25 (6] I AT IR ARG, AL AS ] R Zg s [a] | RS ) 26 4 Tl AT B, 3%
WS ) 7 40 0 SR AR AR FE DR P T R B, T AL T SR A i shad B eh 20 X T I s Tl 1) 48
PR FETT T, 2B TR I UAT IR T B 28 M5 R A0 B2 e, IS AR R R T =R Z R A
[FIALEAG I, I IR o 5 2R BRSO Xt s ) HEA T3 2 o 11 P 2% 3 X i s ) 5 22 0 R X s ) 2
PEEER, MAMBER Al GE b O 3t BRI A HL A 0T IR 2 ) AT BR AR, Sl Y A BRAR L MR SRS R B D T
25 [ Z YO AL S [B] R 30T AR TR A5 M E A TR0, HE AT 7 o ] DA 25 ) el A 70 AR A (2021) K
TR A 2 [ A A TR R, SRIIAMAA T 3l 15 DX 190 2 2 K 0 v AT S R B Y S e A
A (2024) MR AS IRLA VI, 0 R0 L s 0] 80 2 D I AR 5 4 9 8008 745 I 2871 A 22 ) AN B
02 L A A A i T B R DS L8

T (A B SSERTFE BRI T o B PN A1 2 32 B T 45 FAT 1o 14030 50 B0 s R 3l 5 140 722 A M A A ok
W R EATE R 0T, DLHB /R T i2 S A 2 [RRAE . P 30RSE (Louail et al., 2015) $H L 2x2 FHFEAY
TSRS B [ SRR ARFAE , 7RSI BT, ARSI 38 B a5 M HEA T 23 ) 43260 . — T, AR
ZoE S RWEI 25 (W S5 M EAT T ATSE, B WA | R A I s o BRI B RO iR 0% U KX
PEEATHRAE , TR F B A MRS MBS, sl o i . SRR . AOT 25 R | Ah e 4% 73
BraJ71%, FIJH Gephi, Ucinet, ArcGIS ZEK M, X DU UE UL 25 8] (4 4% b RN AL ik BESHEA T 200770, 5
— 7T, S A RN 2 B TR R IR 25 R 5 M St T po %, BT IR A A, #HNTET
REVL, SCE A S A 2%, 6F IR AR 2 B R A 15 T o AT Al o B, 2 BRI A 2 M 45
GET . AR RIER AT | S ] AR DG ST A5 5 RS T B 4 RFAE T

(D) A2 2% 53 s 6] 1 DX )

SARDE, WA AR CWRER” iz s e N A S A B, S A A4 H AT S B
ks ) A 2 SE R AL L 7T s SR AN T R I A R LS, R T T AR S 2
UL EER AR, W T i W, AT T, A AR I = A GE
BTG B, AL RS SEAR B R R, T A BB LY e ) A S e R R A 2
FAER)— YRR SR, ARSI Z A 06 R R R R AR A S RS A G HE BE R, Ok T AR
W25 BB 2 IRV BE R ) SRR L 5 5 =, IR I S I AR A 2 I 8RR 1) o) — BB AR, 1D 0 2% 14
B G R T AR Z AR 2 6 R A At 2 G R IR, (BRI, s AR (R B
RESETH Y, RAEREGEHEARM LM IIRE, MM CRBLLERR ., ERMIER
FAET BN AU (6] 2, RERE AL 2 6 R i AR GEn A 8 = B 3 e $0L I sh 25 DR SR 5 A2, Bl
TG | e SYBCRITE ZRIOBE, R R I A SR AR AR TR L ORI, A ) 2
R B b B R e, M sR  A R 2R A sl . BRI 28 sh a6 R, DL BEE
[IHERS , XAl EAEARAS T By DX 45 3l Z5A4% R B AR i 3

M MBS BT A IR L RS [ B ARG S, Al AR B, B8 A R A 2 SR 3 1 R T
2N, I HAE TR B AL kA 5T A DX 25 (8] 4 U0 50 0T 1R A2 31 [ N A2 R B ST . A 9Bl
B AS RIS SR A SCR Bt T RS2 (HAERETE WA S ORI 7 AT AE e dh e 2 1], Y
B LRFE, RITHLES 8] P28 1~ R 2 AN B — I TR 46 B2 0 A 17 002 8] B9 A SR Re ik, 2208 17 A [R] i B
TURAS ERS R A O s RIS, B TN R 23 (B4R J&y B9 SR R AR AE L5 th ] A7 i AL B A, Z20m% 1L
MBI AIRENE . WSS ERE, BT BT Y 7 R 22 AR O B A 181 58 5 4 ) B2 A TR BB RE 1, 2800
TR BB F AN R ST S DS sl ok 59 BT RE S 82T
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2025 4F55 14 MR, SITRE . U R RIE BEAS IR 25 A AL T

RS AR RS 1 & R JE A RE R SERY, 2012 4F 7 H, BB L (T hH” ERE
PEFG A R AT (EE (2012) 28 %), brakid i EIER S ABIRLRC, Bk, DL 2012 45 R
URAE, ARSCERL 2012 4F | 2015 4, 2018 4F ., 2021 4F 4 M4EAY, M ARTRIBY BE T BT 43 18] AR Ja fi AL 45
Tk, AN, AT A, FHBHEDE S EAR MRS LA A s, X st s i #f 61
B AR TR MR E AT 00T, — SRR L VRAN T A WF I A0 A RAIF 5T N 28 0 R B

=, ARFEEHIEERE

(—) W5k

K2 PZ8 I3 BT R AR TEAL 23 A (0. TR 45 4 O R RN R PR B MG AN ik o A2 W28 o3 A T ok At & B 1E —
B ICHR I RILE 2R BT s Z [ AFTE G ELIE AR, il X R0 28 647 20 B i TR #E 23 ¢ R 45 4
KIgPE . #E2x L8RS H OCTEA 23 50 R BB AR B MRS R TB PE A T, BREL S TR A I 26 22 R) Y 45
FIFRFAE, WAL T &0 s e RS W 28 b i M 67 DA KT 05 1 U2 B E RS A 4ok, A 2% oy
PromEoN T BRZE 5o | T 20 2 S5 R, E IR Z D i N TR R A 1], 4%
2RI, ARSCHR, SUHEERITTE ] LA AR 2 th 25 b iy 4 At W 465, il 2 A O I 2% v BT
A, FERE IR LT W EOER, EIT Gephi A1 Ucinet JXF BB LU A5 Hiu JR 30 7 10 U0 25 1] 1) 45 44 A
FEXSHAY FAFE AT 2

AR ] B A R AR A, G-I PR K . MR REREL, Kb, P
JEMNEE TR A28 (] 99 m W BLHEOCTR R . P38 AR K B AR AAC IR 3t 5 TR) b A A1 s TR
WRRPE, PR NRBI B 2% R E T I SRR i s TR ) S5 A R R, 48 v RO 2 |
RO, SV BRI SR TR U A ) Py i 2 T ) R AR

el A A A OSSR AT, AR I B RO L R th A rhb E BER T RET .
Horpr ) FEEm UL B (eigenvector centrality ) AR AR JrE— 17 o5 4 08 8 1 ek 500 R B P O B iz 19

MEERE . EC, =x, =c ), ap, , x, T 0 IEENE, ¢ NHBIFE, iCx =[x, v, x5, ., v,]", &
j=1

2R ER B RFASEE, ATLLS AT FAEMER . « = cdx , XH x FoRIEMERE A IEEE o' XN A ERE
i, 2T (closeness centrality) JSCBRIE—5 55 BB ST PERRAE, A0SR —AN17 5 8 At 1 1 5 ABAR T,

B A% A S B UL, DR AR TR, ARy d = — Y d, , CC = += Lo

n- 1z d, Z di/‘ ’
XA ST MR R TR B LS R AR A T S R R AR A, TR (betweennejss cen-
trality) JH 75 GO BEIR AR ). A — D0 AL TR 2 H AR o R (R EE) b, ik
@ﬁ%ﬁﬁﬁﬁ%%*ﬁ*bﬁoﬁ%?ﬁﬁﬁ%E%%H%ﬁﬁ%Z@%%%%%ﬁﬁJw=Ey%>,
Hrd, Fom s 8 Wi mBEARECR, d, () FoamMls 8] M RMBEAET LS A EcE, BRI
(co-cohesive subgroup) &K T R 2T Z ] SEBRAFAE B TR C R . G 45 rp 88 32 (A 2 1]
HIRRBNEY), FHEEE D IRBARI | 425 0 28 73 B sk 3 A 1 AR B Ol B8 3R #2487
TEBERTHE, HEER THER RN, UL TBER T RE Ak 28 IR R R B %, A
REZHESE1E,

(=) Bllakig

AR SO B HERE AT 5 AU 4 8] A9 BE R 5 OB AT RS, TS AR T, R AR KRB b e
REFICHY 11 DG Z 8] R A BRSO A B AR, Zead AL BRAR 3 13% 13 (A7 [m) i 4004k 5E
WM, Emi st R QU A A ) 2% BUA DL 1,
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AR DR ) R (A ) 2025 4F45 1 1)

R1 IEAREBUR IR SRIR

TRbRA PR Budln 4 b Bm AU
BB A AT B xS T 4 VAEPN €T
P B A A K WA H AT % <t PAEPN e ia )

M, FEREWHEEFRT BEMFIEREL S

(—) BB HEQUE BT AL 2 (A 2 LSS A4 AR il

Lo AUAL =R AL AU S (RS SR AT B, 49 A3 22 [ BT S B A A B

M 23 [ R SEARHIE R R, USSR TT REAR BT A 2 A2 A 3, BEAE L T iy« =1
SHAL” SRS SR 2012 4F ) RUEERELAET BT AR 25 18] ST Y A2 AR R O RA L, (AL SR O L
MR, RHCAH— UG, 2015 4R, TS KA R B v A B0 HB R, 1 20085 HoAh s XA 15T
SRHRIGIN, W Ry SRR A 25 R A 5 ANty . 2018 4R 5 FHEREAIHT B A U 2 (1] 1) R {R 2
Wt —2 A, 13 DR RZ A BET SEA SR @ A 5K, B R T AL R sy, BURHEE RE |
AFRERZADWHON 2" B2 EREIE, 2021 4, sUEs QR s AR 2 mas ke e, b
HONTL, R, AZERRTOR SRS MEARRICSE, R, e, M. Mg
AT AR S P A —E AL SRR, RS K RN TR S RS s, Bk
LI 1,

20184F 20214F

E1 2012—2021 FRERMUFELAR ST ELEHFETHBR

57



2025 4F55 14 MR, SITRE . U R RIE BEAS IR 25 A AL T

MR R Z A GBS LR A (W3 2) , TS AUH BAS I 2 6] P 25419 i 2 8] BT SC I ik 3%
W, BUEEPTHLE 5 TA SR SEIAUR BT OCHE . 2012 4R, JERTHIEE L OABESRI 11, 10, SEE(ENL
G RRF TR E AL, HOSHEA SO 22 . 2015 4F, Ut R E GRS 24, BWRAE IR 5
PR BT 23 (8] v ) B A 30 O B S T XU B ORI, AR R, RE . TG IR, E
W, #2857 A AR RS BRI, 2021 4F, RUHEPIHLE 485 i 25 (8] vh BIr A 3 5 S X ] B
SRHE, ELUAS [A) R ORHR J3 a53T =2 E] 4 B RS R X ) BT B OC A&

F2 200122021 EEERHTHUFEARZOT AT EHRTLHER

B 2012 4 2015 4F 2018 4F 2021 4F
R 4 12 20 21
Jesii 21 24 24 24
W 4 6 14 15
ARAE T 3 6 9 17
R i 5 10 9 19
K 3 5 15 17
JER L i 3 8 14 18
ZERLW 5 10 12 18
HREH 11 21 24 21
Rl 4 10 13 18
FNE] 10 19 21 24
iS=hil 7 11 11 13
KK AT 4 8 10 17

2. BURELAHT A S (M 2540 H a4, SR RIOCH R R 2]

WL Gephi0. 10. 1 F M4, TR et EIAD R A S M- B % RERK. FHKE
KEE, MASTRIAI A S B T 30 2 () 1) 22 285 4 () T A e 34, ke B ot R B 10T W A 0 25 ) 1) A AR 25 # Wl
ANWIE ZACR T I R A1 SR 22 18] A BT DG B R DG IR B AR B T R T, B R
RN Z AR R AR B, AFTRBEZMEHA1E,

23 () X % v (18 3732 B8 R 2 % 428 K B T LA B e — A 2 () v 4% 71 s 22 T S 3001 S 06 1) il 5 e
M EE T 28 TR PEAIIR S . DR R ROk R, 2012—2021 4F, 503 A 5 98 A< U 25 1) °F- ) B
WM 3.231, 4.308, 5.154. 5.769. 6.692, 7.692, 7.538. 7.462. 8.846, 8.923, B4 k14K
A U T BT B A U 2 (] o A8 3T 5 A Y R DY B DGR AR B R G v, AR TR
ARG BT, WP K EN L BEHERE, 2012—2021 4F, UHEHFAH 7R A
WA AE S AR K ER N 1,771, 1.673 . 1.571, 1.519, 1.442, 1.359, 1.372, 1.378., 1.263,
1.256, F¥EAEKEEZFHREHRCEESSE, RS PENY S FHE 1256 sl LS
HA SRR, U0 SRS AT AR I S [A) A SEAA AL Bk RE AN ORI T, TR AT R 4% 11 FT A
PR

IR 264 365 R R A ZR BT DA Bt — A28 (] R AN R 2 T IR R R, B T OGO AR R T
MNP 2858 B R SR AR T, 2012—2021 4F, HUHEEBLAI1HT 5% A i 25 (8] % FEAR IR 0. 269, 0.359, 0.429,
0.481, 0.558, 0.641, 0.628., 0.622. 0.737, 0.744, LI BRI ESR ERE s HFEOH %
AP LEH g 2, WS Z M B0 AR B8 H S5, QU S EECRR L, Q3 %R 8
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AT

Sy Refsedi (B )

2025 4FE55 1 31

PG TR . DO SR R B R RIS BLRE, 2012—2021 4F, SUURBLAH A I 25 A B F X 2k R 5k
KM 0.575, 0.729, 0.755, 0.709, 0.687. 0.711, 0.745. 0.741, 0.776, 0.788, Ferx 5L B 4F i 4

AAE, HBWnlir T 1, ULt QR GEACR 25 [0 5957 Z 4 R, R 2 3L/ RRED

N ERYINE N

—_
=]

S = NP W kR N9 0 O

2012 2013 2014 2015

2016

2017
i

7

2018

B

2019

7

2020

P FEBRR K —e— MZERE e FEHRER

B2 2012—2021 FREECMELARTRAENLEHETER

() AUHEBEICTT AR AT 5 AU 23 Rl OULES M 4 Ak

L SUHATERIRT A I ZS () v 4 S B Ay, 9 RO T =2 ) ) b A3 2 BE B AR 4

MESEBMAF (W 3), 2021 47, FFAE ) OO T 50 RS A A8 B AR i 25 18] 3 — 7 12
Jent, K, AFRE, EQIHGAR A A G E E A, M R KB RHAE ) PO R
0.80, BEWIXLEHT Sk 5 R T BN E VIR AR R . R EEHRE, 2012—2021 4F, &
RS A P RS Y AU T A RRAE ) O DR E RS R T TRE L VR R HRER . fiK | R
AFRE, K, KR OY2 IR AR T W, JUST7E st H AT B8 A i 23 6] v 5 7 JF R
KR BOREUE , AR Z A5 18] P o T B A A U o (E A 1 G SR T B S B M (6 72 4F BT,
ARt 5 A s T A 7 22 B T W A4 /1, D e S AT 85 T T i 5 B 2 408 30 i A S B O
HR, ATt R EAR 25 [ A A i ik B Ak

£3 20122021 FHREERMNFERARZ BT REHISFERE O

2021

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0

H

N

BT 2012 4 2015 4F 2018 4F 2021 4
PR 0.25 0.54 0.90 0.77
dentt 1.00 1.00 1. 00 1.00
T 0.31 0.41 0. 69 0.85
AT 0.37 0.52 0.42 0. 80
R i 0.25 0. 63 0. 46 0.75
K T 0.44 0.28 0. 81 0. 80

@ /MIEFUEAE (small-world effect) FIUATEAL LT, S8 8 QA B S A GMBR, BARERBERER (long range cor-
relation) , X LR ME AR JE B Y1 S AE S AR 2T BB R R E 0 A ORI, AR RS A SRR A

FRIINEBE R, POARERBECR A KR (YRR R R RE I R A T B AR T . R AR BRI I 255 /R /N HHE SR 25
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2025 4F55 14 MR, SITRE . U R RIE BEAS IR 25 A AL T

=3(4)
) 2012 4 2015 4 2018 4 2021 4
JER T 0.25 0.36 0.52 0. 61
ZE 0. 62 0.57 0. 61 0.47
AT 0.49 0. 84 1.00 1.00
JELT 0.25 0.72 0.49 0. 61
KA 0.75 0. 86 0.85 1.00
Tk 0. 69 0.49 0.71 0.68
4=k 0. 44 0.36 0. 61 0.73

2. W RIS AR AR AE @O I, HESh 75 SR FCR OB TR A A K

MEREBUIRE (W3R 4), 2021 4F, 32T FO PR AR U ST AHT SR I =S (842 TR =2 i e at, K
L AZE, B E Z A AEGE PO 2R R O 1,00, BEBTIX SEAZ 0 s T 5 A ) A A
PR Sr HAR MBI R, 5 BB BORE QU SRR SN sE oy . A, RAsE R
PO A T 2 S B B T TP O BE AL, TR S8 T © 2 HA B B S, XA A
ZE R ZEM R E VRS R, AT SR T RCR W . WL b R R AR, 2012—2021 4F, f&
SE LN HRER . Mk, Y. REE . AFKE, E, K ORG. KEK DR R EEE S I
SUOEARDSRE , ARTEM RO, UL, Ut fE B S AR A A TR AL, 5 TR A A A
R IR R BR RS ERARAT , TR BRI A OB RE S BB IR A AL 1 . BRI AN, BERE A R
T B S PEZEEEE , ENTHRZBHHE BT A a0 KA T AR, Sl 1 BRI
R TH BT G AR 25 (A% Jm AL

F4 2012—2021 EFRERMUUFERRT AT S EEROE

0] 2012 4 2015 4E 2018 4F 2021 4
PR 0.57 0.71 0.86 0.86
e 0.92 1. 00 1. 00 1.00
BT 0.55 0.57 0.71 0.75
AR 0. 50 0.52 0.63 0. 60
HEHR T 0. 60 0. 60 0.63 0.71
KT 0.00 0.57 0.67 0.63
JER LTI 0.52 0.63 0. 80 0. 80
ZREBH 0.50 0.63 0. 63 0. 80
ARET 0.75 0.92 1.00 1.00
JE LT 0.55 0.57 0.75 0. 86
RHEEH 0. 60 0. 80 0.92 1.00
W& 0. 46 0.71 0. 60 0.92
akFE O 0.50 0.63 0. 60 0.71

3. BUEEA SR IR R RE I, BT S AR R S RO IR Ak TR AR
UL EE (betweenness centrality ) T & 17 s X BEUR B4R 71, A — 0 AL TR 2 =AY ST
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AR DR ) R (A ) 2025 4F45 1 1)

MR (RERER) b, SRz S B A B mEh Ao, Wb Ao B R RIRORE (W% S),
2021 4F, U AHE A S E R A PO EHE BT AR LR, AR, K, B 9.39, H 5 HAD
TR B R A D 2R IR R SRR KM, A R AEBE B IR A B R R A L i
BF, JEHAARR AT ST 22 I S B HTEE R A R AR ANt HAb AR AZ O AU A A L
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The Spatial Evolution and Influencing Factors of Innovation Capital Flow
in the Beijing-Tianjin-Hebei Region
YE Tanglin, WU Minghuan
( Capital University of Economics and Business, Beijing 100070)

Abstract: Innovation has become the first driver for the high-quality development of China’s economy. With
the development of information and communication technology, resources can be realized in the form of flow across
regions, and the flow space has become a new organizational form to promote the innovative development of urban
agglomerations. The formation of innovation capital flow space in the Beijing-Tianjin-Hebei city cluster is conducive
to breaking the communication barriers of innovation subjects in the city cluster, upgrading innovation factors and
resource integration efficiency, and further strengthening the innovation synergy within the city cluster in the form of
new space, thus facilitating further breakthrough of innovation capability. From the perspective of flow space, this
paper analyzes the progress and effectiveness of innovation capital flow space in the Beijing-Tianjin-Hebei city clus-
ter, sorting out the distribution pattern of innovation capital flow space and the role of the node network, which
helps clarify the structure of the city system under the innovation capital flow space in the Beijing-Tianjin-Hebei city
cluster and the status of innovation flow space in each city. It promotes the synergistic innovation of the Beijing-
Tianjin-Hebei city cluster and has practical significance for promoting the high-quality development of the Beijing-
Tianjin-Hebei city cluster.

This paper employs capital mutual investment data of the science and technology service industry among 13
prefecture-level cities in the Beijing-Tianjin-Hebei city cluster to construct the network of innovation capital flow
space of the Beijing-Tianjin-Hebei city cluster and analyzes it by using the gephi software, showing the basic char-
acteristics and evolution trend of the innovation capital flow space of the Beijing-Tianjin-Hebei city cluster in 2012
-2021. Tt is found that the “three-legged tripod” pattern in Beijing, Tianjin, and Hebei has been formed and the
innovation links in the flow space are increasingly close; the accessibility of the innovation capital flow space in
Beijing, Tianjin, and Hebei and the closeness of the linkage have increased significantly; the status of Beijing,
Tianjin, and Shijiazhuang in the flow space has been promoted, and the development gap between the node cities
has been reduced significantly; the independence of the node cities and their ability to control the resources in the
innovation flow space have been strengthened.

The proposed policy measures are as follows. Firstly, core cities should drive the peripheral cities to achieve
more innovation interaction and optimize the spatial structure of the regional innovation flow. Secondly, the Beijing-
Tianjin-Hebei regional innovation synergy should be promoted to establish a real-time coordinated and mutually sup-
portive regional innovation flow space. Thirdly, the organic fusion of the industrial chain and the innovation chain
should be actively promoted to make the industrial upgrading and the technological R&D mutual supply and de-
mand. Fourthly, the strategic initiatives for promoting scientific and technological innovation should be adopted.

Keywords: Beijing-Tianjin-Hebei region ;urban agglomeration ;innovation ; innovation capital ; flow space; so-

cial network analysis
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