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RN TERE X SRR AR R o SR FRAT IR ; o, AT o 430002 i B AR R AN 1T R B w, RS, 43501
S AN LI ) A A 8] R S80I ) [E 5 RO 5 &, o BE AL B
Ay 3 — 2B A 5T N TR R 5 o i Nl 0 LA BIL R A SO 6 TR BRI S R (2014) T A
B 7R (1) Heah b A a0 A RN A 0 AR
media, = B, + B,Al, + oX, +u, + 6, + &, (2)
IR, = 6, + 0,Al, + 6,media, + X, +u, +6, + ¢, (3)
Horhr  media, 7 P28 5 73 SR ML Ll AL B (sagg) 7ML ZHEALHE B (dagg) AT BB
RE 1 (imitar) FVA ERIEBE I (inno ) 5 Hofb A2 B L5 50(1) AT
25 JB BT R X 3 ) W R A E AR R M B S S, A SCAE % Hansen (2000) W (9 5072
ey o 1AM T [ DR R AT G 56 AR AE n AT TR (R, BRI B I T
IR, = G AL, - 1(Al, < vy,) + B,AL, - I(y, < Al, <vy,) + - +
4, AL, - I(y, < Al,) + oX, +u, + ¢, (4)
o AL B R AZ O R AL S T B AR N TR 5y, 50 o TR 1 - ) 2 AR /R PR
B, UGS N AR L I U 1, A 0 HA AR e (1) AE
3. R AR
AR SCUA N T R A5 3 ol 90 1 S I M S DDA B AT F 5, ol b I N T B e #50R L 2006
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AE 2Z T ALK ARG (ZE BRI R BR A, 2019 BB AR 72,2021 #itA SC L 2006 4F Sk 3
99, ] I 225 i 300 PG 0 A s DR 5 VS RO A AR R R R AR B 2006—2020 A HE 30 N4
0 THT MR BCHE AP FEREAS . R A SR SR U8 T PatentHub 43R4 FIBURE A (Ch E Tl Geit4E %) (b
GRS ) (P E R GE AR ) (i E L E B Ge AR A ) (b LN BRI SE AR ) ([
B GRS ) (P E BB IR G TR 2 ) DL R & I B AR S5 X 358 4348 A il 2 1) o) 3 b 25080 FH B
B Tl A ol 1) B e AR, v i 2 B SR R (1 B RKOR I T ik b se . T A AR R A M
Giitarras R ange 2 iR, Ko @b B (IR) ¥{E N - 1. 884, Fe KA N - 0. 329, 0] WL BB B 3k
] 1 335 oMb 900 P AP I8 A 5 N TR BB (AT e KA AN e ZME 4390 4 0 A 10. 025, A5 #E 254 2. 040, i
R[] DX =2 ) 9 N T2 e kR /K P A2 A B i 22 5 LA 740 it R 3 A °F IF 6 95 FBL N, N A7 76 )
Ui {H

* 2 TEWHARELR T
TEXA T E 4 il H1E iR £ P | RAE | RAME | AINE
WHEELE 3% 1 IR —-1.884 | 0.467 -1.928 | -2.874 | -0.329 450
AN A L% Al 5.185 2. 040 5.179 0. 000 10. 025 450
A sagg 0. 926 0.219 0. 949 0. 327 1.411 450
oS S ER dagg 2.623 0. 144 2. 655 2.110 2.856 450
HE A7 R T EE A imitat 0. 737 0. 644 0. 490 0. 053 4.349 450
B E R F A inno 1.531 1.954 0. 824 0. 057 11. 611 450
3 A mark 0.369 0. 064 0.368 0.222 0.538 450
4R R KF fin 3.016 1. 142 2.797 1. 400 8. 131 450
BRETHAEE gov 0.231 0. 100 0.210 0.083 0.643 450
BHEE
A FARKF edu 7.762 0. 350 7.752 6. 807 8. 839 450
EXR Y infra 14.536 4.795 13.940 4. 040 26. 780 450
A# GDP pergdp 4.593 2.767 4.072 0.618 16. 493 450

V4. SCUESS R o B

1. EAER IS

N BE RS i 32 Ml 90 P 52 i 94 5 o D 45 2R N6 3 iR 48 F A3 LM A 35 Hausman 65 55 %
B, R I8 8 A R B Ol Bk B IR 1 SRS RO i R A 0 A [ A I S R 2 SR A
2 FE A b A ] T ] [ GE RN, R 3 SR AT A ] A e A A ] S AR A R A5 R B 4
HE— 2P /R T 5 A HE 1 A8 ik (0 0L [h) [ 2 S AR B 2 01 25 R R RS 1 ~ AL 4 (iR R T
B e, Ud W 25 PB4 ] 7 e 4 X1 [ 2 A8 AR R A AL ROR B . W2 R BORE IR R F IEHE
] 72 S 0[] E RO, A TR R AL R A 1% BAR K B IR DU TR AR 3 e i T ]
WP T, BOZ 5 R BAT — s iR v, TSGR T R 8E H, B BT, 32 2598 MBI 3 — 3B 1) 4
HE TN REXH il 3 ol ke e 7= A i W RE S L, AT 4 SR FE 22 3% 5 30, N T BE UK P B39
1% , 38 P 2 52 5 0. 046% o Fh UL AT UL, N T8 B RE 8 3R AR ol 3 Ml T 1 1 1A A0 3 XU IS, 52 31
AR A Sl bR Al 52 TR I AR R R T R TR AR SR 4 e R AR AT RLRECA i o fR
R e s %,

PARETRY 4 Sy o of 42 o] 728 1 A (8] B 00 A7, T S RS B A 19 BARKSF B R ONIE R
RS I RE 2 1 3 b B Bt AT 5 22 69 T 3 7 5K, AR 7 T L B0 1 ) B v < i A R KR A
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St Ud 24 T A 4 A 2R X L S o 3 b R X S AL Bt T 7 A0 BE g O B, T B IR M R B A
F o R PR JRE AR et O UELR R U I ) SEORF S S M) T B L B Y R T BOR
IO Y A A (A A I 5 R BURT . AT BEAS K AR A 19 Gt /KF B8 35 O I BTN %%
A K- 1 e A M) T B o o S IR XU B BE D, A i sl R T A R R R R B AR R i T 2 A
ZRAF o FE AN LA O IEER 3 U0 A% S Al Ut o ) 36 b 9 1 4 £ TR RS IR O
TR HT 25 S Al il S 8, 98 2 R e SRt SR B RE A . A3 GDP AR R BT I 109 B9
F YRR, AT UL, Y AT A BT B 2 AR S M P R T A B TR R 2 B e R A R R A

e 394 50 ) 3 b Y O T

%3 HEEHEER
& A HEEL 2 A3 KA 4
n 0.178 ™ 0.098 ™" 0.075" 0.046 "
(38.517) (5.995) (6.139) (3.074)
0.628 0. 669
mark
(4.045) (4.315)
-0.016 -0.1207"
fin
(-0.804) (-4.569)
-0.224 -0.342
gov
(-1.021) (-1.317)
0.5277" 0.3427"
edu
(8.906) (4.881)
. 0. 008 ™ 0.001
infra
(2.365) (0.303)
i 0.030 " -0.013
pergap
(5.111) (-1.373)
Y - 5 551 Z6.756 —4.800°
o 806 55 6.756 820
(—113.448) ( —46.510) (-16.193) (-8.819)
H B E R b = b b
(A B KB & = % &=
A 450 450 450 450
% R 0.780 0. 808 0. 845 0. 862

VS R ¢ SR

VELUPRRE I 1% 5% 1 10% (1 58 3 K A R R UL, T ]

2. WA E

ARSI VA A7 A8 P9 AR P ), — T, N T3 RE 5 il b 900 22 100 ] B A7 78 L 1) PR E &R
N T REHLAT IR TIN5 55 D) A, BB 398 5 o et b o (L Il s o) b 90 P 2 v ) s DX X A
TR REH AR A TR 2B 303 N TR RER 3 MR . 59— 51 AR AT REAF e e A i, AR
SRBEHRY R L2 A T — ZR A0 4 1l A8 it (RS2 B A B0 v A7 A AR 22 5% i) i) 3 ol 900 44 1) AS R SO0 PR 3%
I 3 EEUKE SR O Al O R A T N AE MR AR B 25 RN SR 4 TR

P—  THARRIL (V) de8en T HAR & B2 2 5 N T3R8 & e B0 M Sk | (20 2 41
TR BIE B A, A AR LRI (2023 ) P A | BT 0 AR B 1 4 3 0 R 3 T ( Bartik )
THRAS BARARXN vAl, =AL,_ (1 + growthAl) ,Jrf AL, ARER i A0y ¢ -1 N TR BEAKF,
growthAl AV ¢ AEAY 4 N TR REMS KR Al 2 0 B0 ¢ AEM AN TR SR EHIE, hT2EAT
7B B K RS 32 B X el i ol 0 0 B R O Bartik T EL AR R L A0 AR R A R R A, N T
A B Tt Y TN 5 XI5 58 R R AT AR AE R R R, SO R A DG PR 25K, [l 19 25 R A A Y 1 i
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AN R R SRS (2019) A M SRR AS A (R AE 1984 AR IR IR D7 st BSR4 S N TR RERY T
HAS X 2P Sy Dy b ri £ Bt Dt e 150 2 MBS AR AP T >0 153 52 i 3 — XA R BOR B 23 (] A
Jay 1A 22 A A 3 AN 2 0 Dy S I A R it A A AR S I i R TR R e ISR A
I, 25 R 332 TR AR R BB TE 2, 5 LI 3 e AR A3 I — 315 1984 45 1 =) % 1% 3fe ARUA 3 T
B T B AR B TR0 25 AL 2 7R o BB, MR A% 3 1 A0 (DR RS BRI 20221 5 5%
RS 5 20160 ) | 38 BOR U i B 78 J i S — MV O 24 00 AT 14 T EL AR A Sal o Ml 0 1 B
B IK A 520 i IS 30 A N 2R BB 214 i ok el PR A BR (BN T3 B 2 00 5 300 I 0 Y &
JRAKAFAHOG UM AT & TR AR & e BUbR o, 25 R AN AN 3 iR, dl o T BB B A 30 & 3, A B2
Anderson LM St if# fil Cragg-Donald Wald F Zeitit /il 4 4e 1« T HAS R 27 e 55 T2
AT R, UL A S T B AR S e U A 30, BN TR AR St ¥ 7E 1% B A5 KT 1 3 0 iE , &£
T8 7 N AR PR R J N T BRI 98 e 25

7T SUHEAR B (GMM) . Blundell 1 Bond (1998) '/ 42 1 2 48 GMM 45145 AR B % A 24 22
figp A5 AR v 7 A oA A P D 15 ) I 25 R 8 T 3 I ) M T B A T e AR AR B> S o 3 ) 2
32 B 1 S KB RS SOAR SCHE — 28 5 1A 3l B0 R S — R A S A AR A R R R G
GMM FEATAf T G5 R ANEEHY 4 Fro o 7 51 RH DG 1 A6 36 25 2R Wl 7, 85 8 I 383 ok — o 1 471 R DG M
B AR(L) I ARE S B A A HER S AR(2) , H Hansen 3o R B 50 04 T B A8 &
RO Y B, DR UE T AR AU R A B R b B S — ITE 1% B A X)L O OE RS
il 36 M 490 PE A AR I B B AR ORI RS A W O OE BRI N AR PR S, N TR RERRAS
8 1 3 M B 1 A T ) B ST AR AT IR AT

* 4 FEEE AW AEMAERRERLRER
XE A HA 2 A3 A4 HA S HA 6 AT A g #wA9 | HA 10
" 0.144 ™" | 0.381™ | 0.097 ™ | 0.078" | 0.203 ™" | 0. 142 | 0.075"™ | 0.043 ™ | 0.040 ™" | 0. 040 ™~
(4.923) | (4.282) | (2.762) | (1.703) |(10.070) | (2.936) | (8.771) | (2.696) | (2.745) | (2.703)
0.928 ™~
L. IR
(4.261)
i 1.742 —-6.435™"| —4.453""| —4.609 " —4.704 ™| -3.513""| —4.680 "
l ; (1.061) [( —12.728)| ( —=7.655) [( —=12.532)| ( =7.835) | ( —6.253) | ( —8.493)
EHEE 1 # # 1 4 = 1= #l # = # = % #
Anderson
K 125.906 ™| 22. 551 *** | 72. 227 ***
LM % it &

Cragg-Donald

. 172. 677 ***| 22. 696 *** | 84. 097 ***
Wald F % it &

AR(1) test-P & 0.002 ™"
AR(2) test-P 1H 0. 246
Hansen test-P 18 1. 000
8 450 450 420 420 450 450 450 390 390 450
i %% R? 0. 844 0. 687 0. 863 0. 888 0. 862 0. 853 0. 884 0. 862
TE: L RO MHHE — W1 4 TR R M, TR
.REMRR

30 Rl A A i A R P AR R AR B A DT A IR S AR SCAE R B —E B T AR, O T —

A ISR AE WY AR BE A SGE AT T LM AR TEA 36, 25 R 3% 4 iR, 36— B0 i R
AR FATSA AR TR TR LR R I BN T BE KA i A S R Tl ML A N 25 A
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FrAUE BT TSR 55 AR (4 4 At 23 [ 9 7 4898 5 A 7= i 1Y) L 48 B 2R 1E N T8 g 19 N
JH 98 R8O (8 FA 4F 2023 Borland Fl Coelli, 20172 ) | BRI, A 3243 501 16 B i 5 A 45
FRAE R N T8 G FC3 AR St AT AR M A 30, 25 SR AN S 7 5 RNBE A 6 PR . 36 = BB AG 1O ik
T M 54 1T BEAFAE S5 22 R0 3 8 AH O DA T 18 BT 5% 4685 SR A 13, A SCR T i/ 3R vE AT
WL 2B A5 R AR 7 e, 5% =, I EUR i . 2008 4F 4l AG ALFT 2020 42 Bk 1% ] fig 23 4l
N TR R ) 3 Ml B0 P P 55 e 7 A 25 R PR DB 50T 53 R A 2008 4F T 2020 AF R A B R AT
L[] [ 5 R RS AL T S5 R ANBIT 8 FiraR . SR DU, SRR ELFE T, HbIX 22 [H] 22 & R Y R 34 £ 1T B
SR EN TR R AR A —5, 2% # B K% (2023) 2 A0k B dE s R EE b v AR B DY A
FLEE T MR R REAS G B B A5 R NI 9 iR . SR AL, SRR (AL B  BCHE X b R 1 &
el N T BB X ) 18 MV 90 P A s i VR R 7 AR D 15, PR DG AR S A 0 8 AR ) M SR B 1% 1 WL
g5 BAC PR fE FEH M, 45 LA 10 s, WA, e —MREEAR T ET , AT A
HEHTE 1% B A5 XA A B35 R IE, UL T8 Re Xl 3 b 80 0k BT B R e VE R, iff — 2 E T
AR AL

T HhEYES B

1. R AL H 40 58

N T REA 2 Wy B0 B 245 8 TIESE R4, N T8 e il i fi Ff e A2 5 T b B0 P e 7 245
IS T, A SCNE BE L S R AR S B BB AN IRIE AT B4, K3 PR 4 B2 BR T
N T R X 3 ol 0 1) A B2 D, S0 1 N T BT ol i b 490 1 B A 35 ) AR 2 A T 52 W) 56 58
0. 046 , 1 /& T/ BN A Y 19 25 — 25 TR peSEan b x5 (2) ik (3) b — 0 Al T 45 R N3k 5 s

%5 Blal AL 4R
58 7ok R H R A48 H % R
L HE
A A2 A3 A 4 HAS H A 6 AT A8
u 0.045"* | 0.039" | —0.011 | 0.048" 0.012 0.046 " | 0.275" | 0.040
(4.030) | (2.589) |( -1.634)| (3.229) | (0.221) | (3.068) | (3.692) | (2.643)
0.148
sagg
(2.218)
0.203"
dagg
(1.903)
o 0. 004
imitat
(0.247)
) 0.022"
mnno
(2.166)
, 1.055 | —4.976 ™| 1.907"" | =5.207"| 2.074 | -4.827""| 5.017" | -4.929""
k&
(2.588) |(=9.074)| (7.471) |( -8.954)| (1.084) |( -8.809)| (1.846) |( -9.021)
BEHEE = 4 = 4 = 4 = 4 7 4 = = 4 = 4
RS gl 2 2 2 2 2 2 2 b
i ] B % M p-d p-d p-d p-d p-d = = b
A, 450 450 450 450 450 450 450 450
& R 0.122 0. 864 0.318 0. 864 0. 602 0. 863 0. 831 0. 864
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AR E 7l &l A A2 TEALHN 34, 580 1 02 DA™l %l A 4R 3R O 1 i R A o 5 4 N T gkt
A e ROV 25 R B, N TR RB AR dE R 2 O OE RN TR BRI T IR S A ol A M B s
W] AR R e T el AL B A AR 2 R[] AN T BE AR B AL B Ak S R
It 2 58 FOG ) ML PR BB S L A5 R R Pl Tl Ak A R e B O GE BRIl ol Ak B
TR 1 7 G2 TUAR BE S S I sk b b o 5 f 1) 670 T 5% 0, L 7™ A 18 BEASE A1 58 4 BB A8 B IR A B2 55 5
AR, R TR B, R R Tl AR RN R S N A RE AT X ] 3 M )
PEEA B W0 1E VR, ELSE ) 2R BIOM B B AT 2 % IR AT BT RIS, DT 300 17 7=k %l fh 45
SRR ER S A AR e BN TR RE R A% 8 a2 7 Ml % ol Ak B2 SR AR Tl 40 e G v ] A
4 0.007, & ] T BN Y 15. 217 % ,UE BRI H, S 7 i, AR B 77l 22 RE AL S R ALE 2 B, B
Y3 FIREAL 4 A3 5 R T N TR RE X 77k 22 R A AR TR A S ma 45 S D R N T RE Al 2R A R R
Xof 35 Mk Bk R G 25 2R R N TR RE AR BEATIAE 1% 1 B AR X IR] b G 2 AR 0 ) 3 ol M 4R
Fh, 7l Z A A A T AR d b 2 O AE B A 7l 22 R A SR A TR A S S 2 Ak RS AT VR R A
WG TGP E , HN TR REXS Tl 2 AR R B AE RO 3 X A] R DR O B 2 T AR
F AR s VR s 0 23 R S 24 SR8 T ek 55, Al A 45O 5 1T DL AS T A R FIL R AT BRI T A
el M FR IR AL BB, FEON TR R 7l Z RS R S R A5 8 2 #E, ml DL, 5
Pl 2 R AR A B N T AR AR 2 ) 5l B0 M 1 A RGE A% T HL 48 Sobel K 56 & B, % h
AR B A A R RS UE BRI W, R AN Y, ZEAT S, N TR R T DL o A o ek %
b Ak A2 R AR T B Tl 22 R A AR IR A% R AR R T S AR S Al B R A R R
Hh — 2% N TR BB o ol P T B AR

PN T3 05 BE T AL 4 B, A0 5 R N T RE R BT BE 1 s m 45 5 R BN T4 R
AR O TEAROR 53 BN T RE AR AR5 0 T 1 2h v I o & B S AR R VR X T B R R
RNGUXS Tl 2B BN R S SR MENRE 51 3 19 52 R i oy 3l B T i SR T H R . A
T BE AU ) B BE 0 A8 i R i AN AR 6 &, N T RE AR S R 3 O A 1 B 2 AR B A
JTIHE R G, T4 BEX ] 2 M 30 1 1 41 1 A P AR SR R, 4% 1 4SS 05 1) i ) A8 AR b 28 il I S
15 4 37 R B 25 5 1t H AR M, T AT 4 HE O I B AR AR, AT DL AR Y, N T
AE 9 AN Al 38 o 5 TS 007 610 8 0 3 s M B0 . [RIE AR SO T Sobel J7 i EAT A B, 45 R SR
B, B0 BB A A S50 AN (2 3, DT SE AR H,, AR B . AR T F 328058 RE 1 BLI 434, #5807
AT NTEREX A EQUF AR S sgmifE R, N T R84 o0 F HE T 1% 09 5 & MR 5, BL A T
BRE AT LB AR T S PR BE (0 RN 00 5, FT BT P T R RN R R AL Z ) A BN GERR B e H A
AEST RO HR T, AR 8 s [ 35 A BE 7 A8 d i A SR ofe [l S A AR 0 A 2 R R B B BT RE AR
HTE 5% EAF X b BN E R A 008 A AT T A R BE & BT A B B AR fE
T AR AL GE 7= (e R SCEURI TS R B, R N TR AR R B ONIE , L
FRBUECR 2 A AT RE 2 AT A, DA T AR R A3 TP A RO I =B TR 5 T SE [ 2 BE
SN TR RE 4R T B0 PE A A Ak A, R4 R 0. 006, FE SVRN H LR 13,043 % , B iR
TRV H, 807, 26k A, N T8 BE—FRHE A8 —H w5 0" 1% S B 78 A eI F iR
BT, AT HE T A A0 RE 1 A BEFT 0k il b S AR HE AR 32 ) TN SR THT, FE A% O SR 1 ) 1
T A pI A 2k i 498 o o 1

R T WE R AL 25 98 0 T EE M AR SCHEAT T L R R R S — S B TH R AR AR T
(2021) M RO R AR BN T RE S AR B T AR B SRR 1 3 B i ) 10 28 T
YA BNBLAY R B N T RS I ) 3l B M A S B AR A RO S5 R gk 6 BIAY 1 RN 2 f
N, KA x sagg AT x inno .3 A IE, Ui AN TR BERT Ll =M AL ER A A F AR5
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Al e, S T OB R R N TR RE A R R T i T AL AR N A A O N TR
A A AL o FHT R AT R A RS ALy TRT IR, D 1 22 il S 7 22 R 0 AR O 4 4 SR R B R — K
R T dpe /N Z e EAT LA o A S5 R N3 6 BERL 3 ~ BEAY 7 R AR 3 A 4 IR 6 430
N TR REX i 3 B0 7l Ll A 46 S A A 608 RE 1 A s ma 25 2R RERL 5 RIBERY 7 23 Sl 2 N T
BHES L AL RN TR RES A Q08 6 1 % il & b B4 A B 5 5w 24521 R 3k &
AL AN B QBT RE ) B AL 1 A SON =P SRAR B, IR S Ol Rl A SR B R v A 3R
B HE 10 N T AR Tl b o A SR

BeAh, F BRI TR AES A FE00HRE 1 Z MU A N Ak ) B A SCR T LR J5 i 3EAT T
AEAL BB — T RAR R (IV) . — 7 I, B T A% 3l i i i Bartik T B AE REQHEAT IV K50 ;
53— 77 T BORZ O figp 7 i N A BB e — WA o TR AT IV Aot K IR 45 R a3k o #Eal 8
ALY 9 Jr7s , & 8L T 2R B W 35l o 1 A n] R i G 56 A58 TR AR AR 5 IR SE T T H AR R e Y
A EAE, WEAE AR PR B S N TR AR D RE W e B B R RE T ER T . B T RS GMM,
GMM At T J2 A B PN A P ) R A5 000 5, 3 BLS TN B 2 BI58 BB 0 9 8 I — S0 A 2t 30 25 T A A 7Y
KRG GMM [l 73 A7, 25 R 0k 6 #5010 B,k SRR 35 i AR (1) K 46, 107 ¥ A 1 i
AR(2) K%, H Hansen i BEUBI RS0 A B35, UL R S8 GMM A THROCR B4, Rl N T8 e 8 &
15 10% FY B AR K 1 82508 0E IR S8 76 2% 8 PN AR TR RRAT 42 8, AT BE X B 5 Q07 BE 1 /Y 12 £ &%

IO R A
* 6 T A EMLE R RESESRER
XE HA 1 R | B3 | HH4 | EHs | HHe | HAE7 | HA | A9 | HH 10
" 0.012 0.040 ™" | 0. 101 ™ | 0.054 ™™ | 0.081 ™" | 0. 115™" | 0. 100 ™™ | 0.708 ™ | 0.394 ™" | 0.280"
(0.664) | (2.671) [(10.014) | (8.039) | (7.230) | (3.391) | (9.992) | (3.790) | (2.847) | (1.840)
0.032 ™"
Al X sagg
(3.058)
0.003 ™"
Al X inno
(2.678)
0.240 ™"
sagg
(3.887)
) 0.032 ™"
inno
(3.363)
) 0.506 "
L. inno
(2.620)
9 —4.864 " —=4.915 ™" =4.509 " 0.601 " | -4.726 " -0.474 |-4.523""
(i N
(—8.989)|( =9.044)|( —12.343)| (2.500) |( —12.376)|( —0.374)|( -12.508)
EHEE & # = 1= # = 3 = = ## = % #
Anderson LM %1t E| 22.551 *""{104. 703
Cragg-Donald )
. 22.696 " [132. 830 "
Wald F 4 it &
AR(1) test-P f& 0.021™
AR(2) test-P {4 0. 180

O AT AR AE RSO T8 BE LR s TS B0 1 1 B SR Ok A5 5, B 3 BT R 0 SR A H 0T N AR R E T HOR A
o, WA R A LA A R R UL R 2 () A ORI T B A A N A R
@ Bartik T HAS 3 77 7 5 10 SCAH I
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AL TR 2023 % % 11 1

Bk 6
RE HA A2 A3 A4 EAS #A6 AT AR A9 | #E 10
Hansen test-P 18 1. 000
M 8 450 450 450 450 450 450 450 420 450 420
8 % R? 0. 866 0. 865 0.819 0. 825

2. R NI

H AN [t DX TR I ) v XU B 22 0 52 0 A8 BRABE W8 D B A AN AR ] IR 4, TR BE XS
1) 325 Ml 40 B R I T A AR W 25 S 0 O T R X — [ A, AR SO R 2 2 0 A K s
AR BRI PY ER = AN RE A AT DX SR B 2 A, A S SR AN SR 7 BN 1 ~ B 3 FroR . AR TR M
DR, N TR REAS A 35, D8I N T A X AR 940 DXy o) 3 ol 0 P O R e #4R THVE T, X mT i
S PR DAy 2 78 s DXt 365 oM 52 810 anfr o g UG MO 8 0 R AR X A A ot 3 oM 0 1 G T 280 ) 98 o AR
e BN TR REBOAR T, 0 BAT B9 N T B A RE 1 A2 ] b 30 1R 4 T A FOR 2R X L A Jim ST
FRE TUESE, PR XOR B, N TR e TR 1% B 5 KF LR o8 IE, U h s XN T
B RE S B BT 2 AR R LS o g B e T AR D AR A X 3k S PR A e S s DX i 3l
R JEE BBl R Xk B, R BT B R B SRR O AR, O (0 A N T BE AE S8 AR DR M R S B 1 L 4% ER
IR 3 b A )R AL A, A S L BE BT | BT UREE , 0 ik R AR K e B
ISR T B P A DCOR A N T RE A B B O IE | {HLR 3 MK R AR R AR
ANT AR A X D5 T Y Sl XN TR BE R 4l 0 1 ) Al R A 2 0 B B R RE 800 O R FE
BT, 3 2 PR A G 0 Ml DX 22 5 S5 T a5 R RO Y i, T0 vk AR N T RE UK Sl 0 B T R i
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Artificial Intelligence and Manufacturing Resilience ;. Intrinsic

Mechanisms and Empirical Tests
LIU Xin-xin' ,HAN Xian-feng’

(1. College of Economic and Management, Xi ’an University of Posts and Telecommunications, Xi’an, Shaanxi, 710061 , China;
2. Faculty of Management and Economics,Kunming University of Science and Technology , Kunming, Yunnan 650504 , China)
Abstract ; In the VUCA (volatility , uncertainty , complexity ,and ambiguity) era,the stable development of the manufacturing
industry is the basic guarantee for achieving high-quality development. At present,the development of China’s manufacturing
industry has a series of problems that key technologies are subject to people,low added value of products,and low degree of
automation,and faces the risk of “breaking the chain” at any time. Therefore, improving manufacturing resilience has
become a practical problem that needs to be solved urgently. As the core driving force of a new round of industrial
revolution, artificial intelligence ( Al) shows deep learning, man-machine collaboration, autonomous control, and other
technical characteristics, continue to empower the efficiency improvement, innovation-driven , transformation and upgrading of
the manufacturing industry, and may become a new driving force to enhance manufacturing resilience. Unfortunately, the
existing literature has not yet given a positive response to the intrinsic link between Al and manufacturing resilience.
Therefore , the systematic analysis of the influence mechanism of Al on manufacturing resilience has important theoretical
value and practical significance for fully releasing the enabling dividend of Al, ensuring the stable operation of the

manufacturing industry ,and accelerating the construction of manufacturing power.

Based on the panel data of 30 provinces in China from 2006 to 2020, this paper empirically examines the enabling
effects, heterogeneous characteristics, transmission paths, and network effects of Al on manufacturing resilience by
constructing two-way fixed effect models, intermediary effect models, and threshold panel models. The results show that:
First, Al can significantly improve manufacturing resilience ,and this conclusion is still valid after endogenous processing and
robustness test; Second, the promotion effect has obvious heterogeneous characteristics, which is more significant in the
higher level of information infrastructure , the lower degree of openness to the outside world , and the central region; Third, Al
can not only directly enhance manufacturing resilience , but also indirectly have a positive impact on manufacturing resilience
by promoting industrial specialization agglomeration and improving independent innovation ability, while the transmission
path of industrial diversification agglomeration and imitation innovation is not obvious; Fourth, the influence of Al on
manufacturing resilience has a nonlinear dynamic evolution characteristic of positive marginal efficiency increase, but this
network effect is mainly reflected in the eastern region, and the central and western regions show a positive “N” type
threshold feature. Based on this, the government should encourage the manufacturing industry to accelerate the intelligent
transformation of the whole industrial chain through industrial policies,tax incentives,financial subsidies,and other means,
pay attention to the catalytic role of industrial agglomeration and scientific and technological innovation, and formulate a
variety of integration strategies of artificial intelligence and manufacturing industry that are differentiated and dynamic.

The marginal contribution of this paper is as follows: First, based on the idea of evolutionary resilience, the connotation
of manufacturing resilience is analyzed, and the manufacturing resilience index is constructed from three dimensions of
resistivity , recoverability, and innovation, which provides data support for related research on manufacturing resilience.
Second , the new element of Al is included in the analysis framework of improving manufacturing resilience, and the direct
effects, heterogeneous effects, and network effects of Al enabling manufacturing resilience are systematically studied,so as to
provide theoretical support and empirical evidence for AI boosting manufacturing resilience. Third, this paper deeply
explores the transmission channels of Al to improve manufacturing resilience, and verifies the two ways of promoting
industrial agglomeration and driving scientific and technological innovation,so as to provide a path reference for improving
manufacturing resilience in the context of Al.
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