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H A0, H B IE A 37 A8 2 57 kB 7 sURN % 3 28 B 8 K B BE i S B i 0 . N TR AR Nk &
T 5G. KA. =i E 0@ S B HAR, @5 %4 7= R0 R A #2357 L8 GE 1k K
&, W& A #E 2 BORBEF = AR T IR I 52 ( Acemoglu AT Restrepo, 2019) o AR H#E =Mk 3
REAL T2, 2021 4 CBURF TAE R 5 )42 - HE2h 7= M 0= A8 Re A U™ s 56 i =+ KR s A
CHED RS T R A R R, M —RE R ER . N TR EWEOR, BRe R, B
PR s 2% SO R —HEH G K 51 57 o PR AL DL T AL N 13 AR A, TR
BURF B SCRE R, 2016 48 LUk B Tl ML 2% A7 & 7% 40 8t F g 4r . AR 8 [ B AL 38 N Bk &
2 (IFROSE T2, o E 2021 4818 TN N 238 & 26.82 71 &, #2010 4F1 1.49 77 &34
KT 2517 £, H E CAR B T AL AT 3388 S P i [ 58 . 7 5 RE AL 1 Do % e S 3R 22
TR R BRAL T AR KB AE, 2022 4 BN A RE A% O PR BB S IA 5080 120, B EAEIK T

W #s H # :2023-05-20
HEWB Ex#tor2#iE4E KRG HQI&ZD72): BRHSR I 4 — B H (21BIY111D)
EZ BN P R L1965—), 5, W {5 FH, ™ 5 4 B0k K 5 40 22 B #03%, 18 14 s
TR AR (1993— ) GEIRVEH D, &, WNIATLA, oM & B0E K24 5 2 bl i i A .
O A4 [ brplas AL 2 (TFR) A A (1 P 4F CHE S L A 4R VR BRI ok
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18%. VBRI, N T8 RESEH AR )12 32 o] 5% 55 16 IR R 2 Hi DX 1) 0% 60 R R A e 34, n JR X 38k
2 5% B AT 181 & J& (Korinek F1 Stiglitz, 2021) o [H B, Bl 35 22 38 F1 W) 2% 3 fik 15 e (1) A4S W 52 3, wh
[ 3 (X 10) L3825 T i 24 i ek 25 TR R B R 4% . A R R R B N, A 0 IR L0158 7
BB A 25 0] 5 FEE AR o, B B DX 320 05 MRAG B B o B4, 7 oMb 8 R A B A o] A T X 2 1] G B )
ZEAFAE? P e 4K PR SR B DR 3% A R A 2 AN [) K ) [R] 3R D2 e 2K SR SOR BN 7 IR TR 3R R R A B
THES) P2 B Be AT B ) 23 [R] G BEOC R 2 1B o ) /A B T 78 4 ORI kT e oMk R R
1 I B TR Z0 AT 72 M R A 4K 7S 1) OGB48 ke AiE A FL IR B AL, ABA i) s 7l A B Ak
KR A RS % .

Bl 40 06 T 7= Mk B e Ak B B 9 32 AR R T L e AL R 55 3l ) T 3 8 52 1 ( Acemoglu
Restrepo, 2018; Hubmer 1 Restrepo, 2021; 4§ A1 X 4L T, 2023), #4> SCERELER 78 1 7 8 R
A 4 5 38 K (Aghion 55, 2018) P2k &5 M 5 B CERPLI, 2019) FREGVR BE(Ye 55, 2020), A7
77 L3 (PN RTR 7, 2023) DA A BRAN (B B (B s S, 2023) %8 J7 TH R4 FH &R . SR, X
A D BT VR L R B A R R R Bl U IR DL S 52 IR 6 BT 2R B M 1Y) ) R . 0 2 4 e (2020) Bl 5
B REH AR R Be R a AN R B A A6 L BRI PRI TR AR AR R, 49 H I R e Ak 32 EE 2 B
FAR S N FTEA VL S A R 7755 TR R R 4508« BRI BF 70 3R B = b B RE AL A7 7E — 1 &
8] AH e (3K 7 BL AR g, 20205 B2 HESEEE, 2023), (H 2120 A0 e 3E 77 b 2 BE AL 11 4 ] 6 Bk
DR 26 R AIE o 30k T I 45 B A DA R, 3T I 6% R 8 L R A ) O B AR A, S B S DL T A
LA AR BTS2 I R0 T KT A4k T S I R (9 4 AT ( Derudder 55, 20100 o BRI, 3857 72 I 5 Ag
A 73 18] S 156 ) 4 1) A7 AE 0] P2 8 Re A P R ke B B Esg ) o AR, AR 0 e A 1) 5 W e
PRI R s 38T I 245t ] i IR AT A7 T ) 9% 58 0 45 ) e i 4 T 1) B2 B S U, AN R T IR 48 5
T 1) % & (McCann 1 Acs, 2011) .

BE A N T2 B3 iR 2 0% v I B R () 5| B, S ATTAE W R R ML R R Ak K R KT 5 THI
HRETFEEMTHI. IA IR EE R B — BT s, B4 E R L7 R (Autor 1 Salomons,
2018). A L% BEHH 5 & R A H AR Y ( Cockburn 25, 2018) . Tk ML #% A %5 BE ( Acemoglu A
Restrepo, 20200 T Mk HL 2% AN & CHN LA T3k, 20210 A BRTHSIHLH]E b ATE B R 55k 1
HEBEHERIH & 2020 FA/E N2 8 ge A iR B AR & . 25 58 21 72k 8 me b2 ) r= ol %4 fg
BAREZ TR BRI EE% &, R 7 W8 Be A6 IR 3 — 38 4 F8 Ar A S AR ER AR 80 L4 T
A B P R B A R B KT o R DRSS (20190 S M E P L B RE Ak 2 i FR AR iR &R o 04, KA
SEAIEAF 0K FH B AN 28 ¥ A« ol WL 2% A 3E s, 2 6 Ak R 9% 4ol 5 R e 25 00 F i 4 4%
JETH P75 GE A R L CE I AGK T, 2021, B8 % H 45 A SR R R H LB Bt R
JE KT o 5 A S0 85 A O I SR R T MORE £ (2022) (BT 5T, LA B X 2% T8 ey S A PIUHR &5 T ik
SRATF A AR B I 1 2 T e AT 25, ARG 56 T R A SR 1) A b b B A R R AR

S ST e A XS 22 T Ak 2 R R 2% T TR T (R BIF 9 S =, (R 7l R e A 7 T O Tk
I £ B Sh AL 1) (1) FH 56 SCRR, 2R 1 AN ) R 22 56 77 M 5 A6 Ak BT R A7 A 2 S 00 1) A A U P R
W Be A K I, CA SCER E BAE A B — e bRl AT BE &, PR U 0 2 88 R= B, B
B S5 3l T R Aol T AT o e A, R R B R AF AR B0 1) 23 (A AN A, BT 2 T B B
REAE J JE I 9T, A 1 3071 R AH T O BN P b R B A R RE (s o S5 T G, AR S e g A I
504 R 1 26 T B ) A L 508 g 8 3 7 M R R Ak AR B SR B AR S I 51 B AL R Rk S RE Ak

© A AR A3 BT TR -
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R SRR o Bl =l e A 2 i) SRR 4 B EL AR R

TR ORI 5 B, I R k2 I % 43 A1 07 1k 2 5 7 L R e Ak 1) 7 TA) DR T I 4% 45 R R AE o« LUK, 38
H XGBoost BAE R 5 H P B Ge L 2 O B R 2 o e, A5 B ERGM B8 25 544% 0 WK B KT 3R
o 72 b A R Ak A ) S BB RN 4 RS T o BIF T R B : (1020032019 45 72 b 87 g Ak 25 18] 5% K 58 J S e
e, (AR R EFE BRI KT, fEE B BB 25 18] s 7= 3 Re A4 5 4 S8 1) 16 2 o B AL, HL
2 AR I T A o kT T R A kT A R A T A . (2O BRI 7 A T R AR
HNIF B P2 b B B A A2 O IR B R 2R, STRR 73 il DN 48.83%. 24.87% F119.02%, R it o1k FE A
92.72%. (3) 7 Mk B BB Ak 2% [a] G BK 0 28 6% 5 P8 52 1 R BT o 7 b 285 4 o 0 AN A0 T 78 45 3, i
PIVR DR BB Bl o 24 B AR BIHT . 72 b 45 A4 T+ GRS A1 FF 8053 S0l Kb 205 o 7K T B, St 3k i 7 ol
BE Ak 7 [R] TG X 265 /2 B 1) SR Bl 4 FH S35k o b &b, 85 3 713 4050 1) 5[] 30 71 0 R [0 4 338 P 350 G Ath 35
IR B & 1E . (DF RS Mg RE R, P45 T+ %A BT in 5 4 Bl i 5 HA
WP AL A VE S &R, O 7 Mk B BE Ak KT 3 T B R 1 R 5 G Mk B BE A KT I
T 5 H ARG RO 28 TF O A B3 T 77 Mk 3 Be AL S AR /A — e FE P B E . Tk, A
SCHIF AT 45 18 e 5 S 08 38 3 19 77 M A B8 Ak S TR B R A R AR 44 TT RE 1 B AR IR R, SNIBUR il E 7Rk A
REAL R e (M BUR 18 T IR AL 2 50 3 FF .

AR SCR] e B bR DTRERAE T COLERIE FEA A J7 10, BE T 25 8] SCICAI A 23 A 7= b 8 R Ak 110 =25 1)
I L8 R AR, TRT T 7 A B Ak A5 R] SQ T X 4 A AZ O SR B LD, AT BT SR AN LA B AL R
FE o COTERFFE P28 5 THT, — A& A5 By X 4% 1€ e R0 T 1480 4 5 25 07 v 3R A b 25t 3k 7l 2o
55 A H A A 45 A A BT R Bk 2 AR TR AR AR R, T OO L 2 i Tk R R AL R R K
o TR R HLAR A 2] J7 VRN R R AL R R B B MR AR R, JRTE MR R A
ERGM BRI T 4% 0 B B[R 22 68 77 Ml 8 BE Ak 2 (8] S K I 48 [ 2 i o (3D FEWF 8 7 V6 7 T,
XGBoost 53% 51 N SZUERE 7, FEAE LA 2% 21 58 K 1 TH SRR AR B8 77, e U0 H = Ik 3 R
%L IR R 2 S it T T A R

—ER SRR

(=7 lk B B AL = 18] SR R AL PR

CORMEAT BT BRI, b IR AE AR B IR O A I (R AR 2R A, 2022), A3k T AT DA
EREM B H S 5 X T 7l B R A0 2% 18] SC B B AR AR BLAE AR =N J5 s 28—, 7
b R 2 E] SR ATAE — € [0 RN o WRAE A S AN BEAR , ORI b — i o M A M K AT
F iy B0 7 A A% SR RIVAE [R] — b 5% N SB[ A1 JR) o s 25 P 3 i 2 T SR R K %, BT T
R HE 7 b A 2 TR SR IR I 48 i o AR 55 AR (2t 7 M B e AL PR A R ) I R v, R
N TRRE TIN5 2 AR 27 3k 17 A P 37 ol B AR SR (P IE55 S 2022) 0 DA SR 3T A
IR AR SR o A T A 1) 88ty R (10 13 2O, 57 30 % 4R TR 7 M AR T B B P o 3k 11 5] b ] 38k 11 4
5 o T D) £ B s AR R s B DAL 7 M o 3 B A 0] T oo i B B 4 B R, Rk BT
JE 320 908 B AR A A 7 M AE 7 M A 2% e DU AR A IRAT T UL TR 8 o o 9 717 95 S5 415 0 4 B3 T
K A AR SR o B T, L BE A A TR SRR N IR T B R WAl WA 7 B (Castells,
1989 WA A7, 4 e 3ok 11 38 o A% 3 22 30 B3k 1l 1) F) SR 0K AR o 2230 2k A 388t AT JE 15 BOAR AN R 8
5359, 7l SR I 32 ) T M PR R, R U Bl S HLR BN Y /N o 3 A BOR % DL i
B ) H 28 58 3 O 7 B Aol g LS A (K AR 0 1A, Rt T AR EREL SR ERN A
HIE BN o — 5, 7k B R A I 0 45 Ak e R 8 fhe 2 3K BRI 0 B v T AR T R S el B
MR E R 5 — 5, Pl se Al s ) AT B T ol 3L =57 3 7 BOR 5 R1R, 108 5
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MBI . =, PR Re A B QR AR B T AT R o I X R AR AR
FREARSUE T A AR F RGBS I A PR, BT RRTORT A A Gk R
&, 2023) o IXFOHT Y LA AR AR 2T e AR A T U T B RN BRI B B A S5 7 AR v A — X A
PV 4y T AR R AT, 7 K DX b AT R R R AR I RN, g A 7 M Al ) R A [A]
R CUDREAE S, 20200 0 =T oth, A SCHE H a0 F o Fi iR i -

B 1e 77 b B AL AR AE 55 W X 1) 2% 8] S TG I 24 &5 4

C b e Ak 25 TR) TG DX 285 114 BIX B AL i)

1. ARG F AL

FEAR AW R el K R AR A SN 77 o BHECIE R N AR B A Wi B 32 4 A2 e . = it
SRR S0 — UG BEOR, R T 7 5 75 3K S0t A 725 6] M 8] B S, 9 B 1 A 7 3 o 72 N
a4 R TTDS MTETIE VAR U & 1 C B S R X 2 W /e 9% TR T Sl = /K C AN o R = € R 2 b A
BC P R RE A R 2 1R) O IE OC &R o BH T AR G T B A %) T R A M R )RR AR (5K T,
20190, AN HEARGHT 2N BUR = AN J7 [ HE S 7 b B 5 A6 7S 18] G R M 28 1T 1 38—,
P NSO T 41 Rl 1167 TR 4 S - N L R T SRS ) T 1 S 1 8 1 1 B NI =
A1 7=t AG1 ¥ J5T & (Capello F1 Lenzi, 2014) o A7 55 1 B AR 3 K45 10 61 3 AR H o Ak gk —
B S Sk (N B I AN S B R KOG T4, g 1 R e A X 4 T sk T ) A R R
FE o 58—, BORQUE 2 & PR S R S AR R . — J7 T, HT BRI S A B T AR A
R U7 A, B Ak AR 7R 2% (Graetz 1 Michaels, 2018) o X N4k B & Lb i i A St 7 v]
RE, A )T oG8 W AE P2 B 4y TR AL . 5 — D7 T, O HOR 5 AR BB IR B R A A R T
Al S I AR 3B R G i B T R R A B, 2 A AT B B R ) [ B R AR AS B AR i2
0 RSO RN it A, e e M B R A AT SR (X 5 TR R 0, 2023) 0 B =, BOR AR R X I 4 BF
25 [A) B A BEE T AR o BRI RE S I = R R Ak A TR) DG I I % 6 B E IR B, B v
XA Q1) 2 3R ) G B AR, 9 X B B AL () B A o OB 3 K AR K T 1A R T X B A K
P, SR IX IR 5 B I b B I A, 2T I e AL A 1R OGBS

2. PN 25 R AL

FEMbZE R T P B R AL R R I AR B R . i 2 N TR RE L ml E e B 90, 16 A% 0o b
REIEIBAE, #MM T 5o A A0 T8 Be H AR R BF AR CE I AT 5K 7 B, 2021) 0 7=k 4544
FHg O FE R AERE S SRR TR, 855 T R R BT R RS R R A, R Rk
AR RVE B BE R TR . — T, BT S R A S Pk AR R e AR s A R T 1Y
7NV 25 K R BE N o AT e R R R R B A B A 1 e e A8 I T AR SR AE 0 3 IX, A g
PNV 2238 T AR R ) e B B T a2, S Bl T AR PR B AE A ) B R A . B A A A
N, AR PSS B R IR M e, 5 AP 45 5 B R IR S5 M A TS, W R B & oK
2R A R R ANAT A, 20190 o AEIAREAE BORSCHF T, A2 R A7 b A2 2 18] B iR )
PR T 1 0, K SR A5 A 1 B AL g Crp B AR R B T 22 SR ST BT ER A4, 20210 0 BT
)2 3R R A W AL A 1 A% 8 A 7= B AE I 2 BB o] 3 B, o RR AR AN [R) A2 7= X B A 3
PR XN FEL, A B SRR . 73— 7, 77l S5 R T GRS v 3 T R
Gl AR NGE, 77 AR QR BT RN o B B B O 4T A A 0 B R B AR B At I T e N B
DI AR OCHE, HEBh Ak & 1F HF A8 HoR RV AESE, 2023), 93 i 8] 77k 2 5 b A 1F 118 4%
fF o BARTTE 77 b - G A XoF 800 56 1R 3 17 82 5 1 B30T A A DRI LA 5 15T 55 UK, 4K 52 51 B
B BEURHE BN G RTIR A o AT G BEUR S o G B, Dl — B SR AR BT A, AR AZ O BOR S
NG 22 W ) HAR IR T R o X AE — AR BBUR T ORI R R T BRI T, PR R A
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R SRR o Bl =l e A 2 i) SRR 4 B EL AR R

S RO AL A B R AR . [ R BT B G B M BV A ORGSR 0 T
5 AT 1] (0 SR SR BR 5 77 Mk HL B 4B FOE B

3. XN L]

Xt AR TETBCA 7 b A e A A FE AR AL T BRSO B B R i Y SRAE . A R R AL R R T AR
T 5 RIEE FT & by & AR B kA 0 HoR i, TR 2 1 Tk a% A Bl P AR e A2 SE B e
BRI (PRS2 A, 2021) o FE3E 1 5 ARG H 710, 2 F s D ol 3200t 1 32 i B8 v i | AN O
PEHAT i AL 25 T8 X 7 B T e 388 1] DA%, W7 3 A 43 203%™ d 1) D e R 1 . R FLRS AN
AR SRR TR o 2 ad T 1R 4 M SEREBOR, BRI b i) Aol AT DLE i 5 AR AT
BB AR 2 > AU AR 52 ( Shepherd F1 Stone, 2012 FF JE 38 1) T 72 A fg 4t K BEAZ OB AR N A
(85 47 Mk Bl BT SR ST B A AR R 5 A7 Ml A BT SEEIL L R A B 2 ] SR BB, A
Bl AR B 72 I 1T, ] B B e N e W8 715 2l i 3 3 HE B AT SR, 1 5 (5] B BoAR Fe A 1
BOAR Al % 68 77, 820 X NP AV SR AE 7 M B RE AL 2 T S IR I 2 o i - A% s o [ B s R
2 D RT DA DA e DXV 5 I o v i N\ A S B LR UL BEUR I L BOR AL GBS A7, 0 5R E A
7 P BE BRI R [ SR IR AL C S PF A%, 2023)

LR EPIA, ASSCHR AR AT SR

B 22 FARBHT 77 b G544 TH RIS SR IR 7 b 3 BEA 22 18] S Tk 0 2% (1% o 52 T IR 3

Bt 3: FARBIHTHE J7 < 77 b G5 T KA MR R I TR FE (4 82 T A 1 T $E 2l 38 T 1] 7 ol
HREML AR

= MRAESHRIENRA

(OB TTTE

1. 7% [ SR 0Bk 9 45 1) 7

DN R T 2 1 2 1] SR BB X 4% 45 A AR R AL AR SO 3 1 1R 20 A AR 0 (2015 BB 5T, SR 12
A PR 51 79 R 0 P58 7 b B RE A 2 8] SR BBk i, 2 ST

R, = HJ—VRT(;'DSJ/W, H,; = %I, 1

Forr, R, 3R T iR T 77 b B A (0 23 18] SR IR0 B2 HL, D 3T M T 2 8] R 5 ) B LA
I3 M B TR T AN T L BEAL AR E PN P23 ) ZR R T iR j IR R BN GG,
73 A R TR IR TS i AN T K SE B GDP; D3R 7s T i AN T 2 (A A B B o 0 — o, HORE B
AT BB AR 92 AT BB o X T BB R 51 0 EE 1, R AT T A AR % A T 7l
B BE AL A TE) R s KT BE B 51 0B 0, SRR AT T 5 2 I T AN A AE Pk R REAL A (]
RIRK R o HIE, FRAFIT 7 b B BE AL 25 17) SRR %

2. XGBoost .1

A% SR R B 7 oLk B BE AL R 3R TS 0 B R AE N, LA 645 21 5 7 Ik B e Ak DDA SR i)
DIRBIR R . T LG ) O EE R R A BN S ME AN R R R 7 A T4 48 07 1%, HLaeqs 2 5
R HE R AG T8RS SR AL 2% 21 773 0 B A BRASE 52 32 T B 5925 (X G Boost) P 5 4 PR 2 %
PP BE AL TTER R o 2 RV A S B A A iy 2 AT PR TR RS 2R AN W N A [ D R A A
I 3 A A SR AR OB AR T DUAG I AR Y R 22, AT S T AR Y HE B AR . AR AR Wang £5 (20200 1
WHFL, XGBoost FIFE I T ALY W] IR N: 3, = %ﬁ(-xi)’ﬂEFo Ferr, i) 58 RARAR X 55 i e A

MIFRIME, FAWKES.
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3. ERGM 157
SRS B % IR Bl IR 2 0k 7 b B R Ak S 1) S B RN 4% 1 VR L ROR, A SCAd T 5 AR B R BE SRR R K
B KA A o7k (MCMC MLE) #3847 ERGM #7411 2 8l it . ERGM AR — B R n R -

Pr(y) ={Y =yl0} = P,(y) = ( )CXP{QTgH(Y)} (2
Pr(y, = 11y) N
logt(P 0y = Ol )) ZG (3
1
Pr(y) ={Y =yl6} = P,(y) = (%)CXP{HTZ(y) +0.Z,(y,x)+6,Z,(y.8)} (4

Forr, HR 7 A BE 5 W W0 28 T2 R T 35 AlgOV Rn M 2 gl s Zo) R W AE S g it &,
Z,(v, ) 7n 5 RUBVEA I P % S5 GE i, Z,(y, @) R s 5 1% W 48 R 5% 11 At A1 35 99 2% F A
e gt By O S B E . AR SCRM R G S 1 Statner WA ERGM R

COHR UL
L B iR AL

2 SCKE R BEAL 25 A) S IE X 4% Cnet) 1 NI R B, 28 & M8 1E J5 10 51 Jy s B ) 52
B3, Al B etk br & T, % MRS (2022) %7 &= T B B Ak K P B0 ¥8 Fr 84 8
2, BSEER 1 AT 6 A TFa bR, IR B 536, 17 7= b B e AL T8 L.

x1 A EgERIsRaE
It Heb R p——
sy | BRI 0% B DL Bt A0 BB AL U5 0L L
’gij% AFEWBNGEE A B S SR R b, SRS B E AT A | CSMARYUEE
BEREENE | ey 01
s %@?ﬁ?ﬁ%ﬂﬁi%m@&ﬁ?iﬁﬂﬁifggﬁ:%&iﬁimz%%ﬁ?‘ P
AT | Ko AR KA, ST AT R B R RLA 0G| e C
4 ) B4 51
- NS E BB B A
s e /) T - -
IR TR P A (o S

R L I AA

5 R ARG AR M 7 CH D

KN TEREL R/ B RN BEER T N B N TR ReFE vkt i H

J3 77 M Hls e A

L8k f |

BIREICEOR | o hontiof e 26/ A T 22 e P (o T S
TALBUE AL, WA H: TR, = SLR/LL b 1= /10 LR | o

BRI | Sl A SR, 90 W 5005 DS S, RSB AL T ATER | o s )

LNt 1Al A AN 3

2. MR A R

ARG O AR AR B R U 7l B E
T8 P eI T B R S L
WENE RV W T COFARGHT Gnvd o P E

RE A 223 1) S 3k I 2% T ol ) A% 0 SR B AL A
e R AR T N T 6

MR J s DI < K B AR BT Fﬂkéﬁ@ﬂé&*ﬂxﬁ%ﬁ

b BEALAZ L

fr%‘ﬁ S ENIE

e F R W R BURAE D BOR BB B AR 5o (207N 85K T+ G Cinhad o 77 MV 2544 T 22 £ BE

b A E B A S A, B YR TR

LE AL
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e B T H R, (et 7 kA
AR SR Y R 45 K 4 O AT 5 inhay, = Y Y xmom = 1,230 Hoh, y,, ROR e
i DB m o B A AR BE A B . (3D XS AT I Copen)
TRANLRE W8 5 R [ A1 5 2F 1

B e

C A B FT N D9 SR TF TR FEE 4
RE G B & BOR UK B0, th fE I8 SR i (e 23t [ Py £



R SRR o Bl =l e A 2 i) SRR 4 B EL AR R

b R RE AR PR AT, HEBH B BE AL R (Orlic 25, 2018) o A SCHE A E 52 B FH A1 %245 C LA 2003 4
B AR Ayt A0 T RO AR B A

3. WAL E

P A 55 ) A B SR YR T A ) S BB X 4% 1 B ) 4 203 65 M R A, 2 8 R D IR % 465 ) 1) B A T
o 25 B8 B 7 Mk B8 A 2 1) DG I I 4% 2 TG [va S R 19X 8%, 39 B0 50 RN L BV AE D N AR S M AR
BAKTF , 8 Cedges) o W 45 HH T ORI O R 30, R 28 Pl i 40 s B3 CmutualD 15
39T 817 b R e AT B L B O R IR

4. A X 28 1 AR

2 18 B LE 77 R i Ak 2 18] S I X 4 v 3 T R BB A7 7E A 2R R K ¢ R I 2%, A B N3l
THF O K IO 28 0 A8 3 D TG ) 4% 79 A A A I 28 B AR ek, ARG 360 67 T A [] 38 T 8 4 3 ) 3 T )
B G BB REA A E o 7R IR T BE I W 28 Celuster) Y, ¥ A7 T [ — 3k 7 BE 00 & 1 T
WRAE A 1, 50K 00 7EAR HORBR 28 Coro) W, B & T R — & i A AE SR B A 1, 75 002 0,

CEDHiE KR

ARSI HL 20032019 4F r [H 283 AN Hb 2% AR B SRR A, Hds 32 EORVE T (b [E IR T gt
SEENCPESGE SR E R G R E M. kA, KL R BCE BE R JE T CNRDS 45 /.
FEABRREG SR WNE 2 s,

%2 EETRMRMEGT

A gAY A B AR BRGT A sE L VI | bR | RME | BOKE
YRR P A R Ak 23 H] ST I 4% net PR R A [ R BE M 28 HERE | 0.139 | 0.346 0 1
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Spatial Association Network of Urban Industrial Intelligence
in China and Its Driving Mechanisms

Luo Liangwen, Zhang Zhengqiu

(School of Economics, Zhongnan University of Economics and Law, Wuhan 430073, China)

Summary: Industrial intelligence is an intelligent economic development mode driven by Al, which is of
great significance for overcoming the regional economic “polarization trap” and achieving the high-quality
development of China’s economy. The existing research mainly focuses on the impact of industrial intelli-
gence on various aspects of economic and social development, while neglecting the driving mechanisms of the
spatial associate network of industrial intelligence, and the differences in the contribution of different factors to
industrial intelligence.

This paper constructs an urban industrial intelligence index based on data from 283 prefecture-level cities
in China from 2003 to 2019 and enterprise microdata obtained by web crawlers, and explores the driving
mechanisms of the spatial association network of industrial intelligence through the ERGM model. The results
are as follows: First, the spatial association intensity of industrial intelligence continues to increase during the
sample period, but the overall level is low along with a large room for improvement; most of the cities are loc-
ated at the edge of the network and mainly rely on the urban agglomeration to exert a radiation-driven effect
on the industrial intelligence of peripheral cities. Second, the XGBoost algorithm demonstrates that technolo-
gical innovation, industrial structure upgrading, and opening up are the core factors affecting industrial intelli-
gence, with a cumulative contribution rate of 92.72%. Third, technological innovation, industrial structure up-
grading, and opening up contribute to enhancing intercity cooperation in industrial intelligence. Heterogeneity
analysis reveals that industrial structure upgrading mainly drives the formation of a close spatial association
network of industrial intelligence among peripheral cities and highly industrial intelligent cities, while techno-
logical innovation and opening up have a limited driving effect on it.

The marginal contributions of this paper are as follows: First, from the perspective of spatial association,
it analyzes the characteristics of the spatial association network of industrial intelligence and discusses the
driving mechanisms of industrial intelligence, making up for the shortage of the existing research. Second, in
terms of research content, it combines city data with enterprise microdata to build a multidimensional index
system of urban industrial intelligence, more accurately portraying the development level of industrial intelli-
gence; and it uses the machine learning method to identify the importance of various influencing factors in in-
dustrial intelligence, and employs the ERGM model to examine the impact of core driving factors on the spa-
tial association network of industrial intelligence. Third, in terms of research methodology, it introduces the
XGBoost algorithm into the empirical research on industrial intelligence, and provides a research approach for
accurately identifying the core driving factors of industrial intelligence with the powerful computing and solv-
ing capabilities of machine learning.

Key words: industrial intelligence; spatial association network; machine learning; ERGM
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