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Horproz, 3ot i 5 7 Z B AR HICR B, A0 A (B A A M T I B O B 5 0, M B IER | ) R 8K
ZNWST @ FEIR T (B ARAF i B DTk P, W RMIFER B BRI S5 I Dl A IR K, 3 JiR A &5 D,
Wi i 5 j B UG EES . R R A S B BIETE Bl i 0 AR AN i 2l 7 AR R R e PR IR FH K
SERAFEN AR R K, TR ARXN K, = (1 -8)K,,_, +1, . HP K, FUK, ., 55503k i 76 ¢« A
=1 SR AR T IHR 8 BE N 15% 51, H32FR R&D 428 T Wk 38 BOR FHIY 2o 0 B8 48 805 1 e 9%
FEMAS R R B IE ARA R KR S R&D 2RI KR — 80, WL HRF R N K, =1,/ (g +9)
g MIFFEIN PR R&D 48 9% 57 A LT 343 K %
5. BT E
GEAEAMIE Y BB N R B AP R B (Gdp) |, LA IX A 77 B A X R AR, S
2010 4, %144 LAY GDP AT M s 0 5 7= Mk Z5 ¥ THEL (Indw ) , LAEE = 7= 3G I 7 b DX A= 7= R Y L
FAE; XA TORREE (Open ) , H AR SEBR AT FH AN 8 480 o b DXCAE 7™ BVE 1 L E R AR B4 K P (Urban ) |, LA
PR 5 R B LT SRR BUN S H H B (Gow) |, LB T 0 B — 2 LT S o i XA 77 A )
e RAE BOFR BT (Inform) |, LA IR B BEFRE0H 5« B 2005 A OCTRN H A AR R 41E 5 N D) %%
A K- (Hum) | ABHIFZE G H AR RS b Molb A 3B 38T 4R R S Y L B R AR
(=) #EkiE
AL 2010—2023 4 7 [ % LA B 3T M ST X 52, 78 bR s B e 7 B M RE AR AN E S BT
1531 283 ANl i AP R . BE T EORIER T P ETT SRR ) P R GETHE A | E R R BHE R,
BRIAE R LA AN ST . 3R 2 B TR G451
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X S B ALK s BTN T B AR R
F2 HERMFITER
AR i A A A AR RS FEA R ¥l FrifE 22 e/ IME SEON( ]
EXEN el Brinnov 3962 5. 0888 1.9088 0 11.5888
it Grinnov 3962 7.3868 1.6617 1.9459 12. 3645
WA R | RUGAIHT PN Synergy 3962 21.3819 11.5170 1.3863 67. 6306
XA -1 Balance 3962 2.3119 0.7843 0. 1431 6. 3860
WICAH H AR Comple 3962 40. 4519 23.3205 0. 000 133. 8049
fif B AE i B Dig 3962 0.2903 0.5120 0. 0261 8.2611
05 kIR Gdp 3962 10. 7767 0. 5938 8.5762 12. 4863
FEr SR T Indu 3962 1.0786 2.3758 0 6.3874
P XiF AT RCRE Fdi 3962 1.3189 2.0078 0 30. 5202
) B ST T Gov 3962 0. 0081 0. 0069 0. 0001 0.0812
NITGAIK Hum 3962 0. 0025 0.0073 0 0.0612
A B Inform 3962 10. 5562 20. 9806 0 167. 8930
AR E R Tk 3962 0. 0060 0. 0068 0. 0006 0. 0689
B 28 TN TR Tl 3962 0. 0008 0. 0021 0 0. 0265
HRAER Cooper 3962 13. 6731 40. 1433 0 587. 0000
W AR AR 1 Diffu 3962 5.1321 2.7579 0 11. 6753
M SRUEE R

(—) EFHELEPSH

B AL RO AT P E S R R IR A R W 3. (1) FIAIN(2) 51 o, RO A3 e i A e el )3
FRAE 1% K R 2E D 0E  FRWIRBCE L RERS 35 (e kSR il X B0 0 T it XA , 08 A — ki [ 15 &
BUHE 5% KV 1035 2 0, I [l R AE 5% /K- 1 0 25 9 0, R RO A x i it X RIB A7 78 U 252

Wi, st Hla 3258080 UE, (3) 81~ (5) 51w/, B X BOCUE R A [ R B 197K R824 1E,

®3 EAEMDFRE

ApE (1) (2) (3) (4) (5)
~Z - - s — — — S — 3 .
M A kA0 BTTARNH I BT BT B AME
Di 0. 1037 -0. 0686 ™ 1. 0585 -0. 2225 2.2627
& (0. 0250) (0.0271) (0.1379) (0.0711) (0.2886)
i 0. 0265 0.0138
¢ (0.0110) (0.0107)
InGd 0. 4116 0. 5507 *** 3.0399 ™ 0. 0431 60367
! (0. 0764) (0. 0420) (0. 2140) (0. 0606) (0. 4477)
Indu -0. 1392 0. 0729 0. 4836 ™ 0. 2088 *** -1.1761
(0. 0396) (0.0237) (0.1208) (0.0342) (0.2529)
Fdi 0.0109™ 0. 0008 *** ~0. 0842 ~0. 0061 -0.1624™
(0. 0050) (0. 0059) (0. 0300) (0. 0085) (0. 0628)
Con 11.9879" 24,7878 147. 0400 ™ 18.9402 275. 1397 ™
(5. 6629) (4.4372) (22. 5800) (6.3988) (47.2520)
Hum 2. 6091 1.2014 " -62. 6710 ™ -4. 9763 -120. 3657 "
(3. 0868) (3.6238) (18. 4403) (5.2256) (38. 5886)
Inform 0.0022 7" -0.0025™" 0. 0565 ™" -0. 0048 ™ 0. 1179 **
' (0. 0005) (0. 0006) (0. 0029) (0. 0082) (0. 0061)
Cons 3.7723™ 2. 4358 9. 1254 0. 3491 18. 6000 ***
' (1.0023) (0. 6920) (3.1873) (0.9032) (6. 6698)
I#i] 7 Ik T & 2 2 & &
[ 7 ARy = = = = =
A& 3962 3962 3962 3962 3962
R 0. 9425 0. 8396 0. 8813 0. 6479 0.8722

TE A5 N SRR B M T R T bR iR 2

LT IEIRAE 1% 5% 10%KF- R,
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LB LIRAE RO QU R, s RO IR |
SRR S 2 B0 W BRI f % R - i
BT B EEE 190K B2t , L A R st /
R R IR X T, T RO AT IUTEIRT A 5
B 19 R BLE 19 K 5325 0 1E , 808 (LI AE 0T gw-
OB ) 3 2 R 2 80 TS 0037 9 T B HID =
CET AN e

% 3 OISO L 0 B ol
Wi, A SCHE— 4K FH Lind 1 Mehlum"™ $2 1 A9 = 2572 A e
PR AR R R, M 2 T DA, % R
SRRIE R LTI U B (LR 3 ELEE T
0.8, 1K F M LB b AP 4647 A KO (L X 73
SO A RV 4B BT A | SO A XS O 77 W SR . B Ha 753052 2 000,

g b1, — 7 T, AR AR RTE BT 2 B TR R 20212 S BR R | BRI B A B A
B b 5 R E T OB AR 5 s v o AR T 2 B9 4 A 5 A B
HESEFRVE R T2, WS O A BB 5 R o | BRI RO b R G 5 HE 5 R AE A I
W SR AR A S YO . B RORE R RS T A R IR TE | B P A R L AR AL 2
HERRAS FWE . A3 RS0 e 0T 0 FARINS | KR Al 7 1 203 16 T 2 o7 e 40 o e i 5
T, B A KT R PR LA < TR TR A R IR, R bR SR bk
BB B BRI T e e O 4 5 MU SS T PR O TR RO P L o
SIS H LA, DR AL T 26 QAR 1 W7 HE S QB AL O BE A2 2 R4 20T HE— A5 3 A S8 1 5 Bt
HEB BT RS Y B BT T PR A H R

(Z) BRRME TESBHKEBRE

RV TE AR | A SCR A T VIS B AT AR B e T T LA J o S A ) 2 M D 5 4
IR M R ) TG RE E R PR AS  R A T LA B SR AT AN TS . TSR3 B
e K5 1984 AFAE T T IR R $ 5 b — 4 4 [ IR 0 FH 70 B 1 T L, M s 5 I Sy 4 — A T LA
(V) R BCE LA AR I A 2 S SR HG | 5 P b B 26 1 S A 589 B A R, LBy
(RF 1Y B AT A B AR T W AR LB 558 RU46 B0 | W 46 A M SR T 37 S s
EATHISE ) | LM I TF 38 S B 2 7RI S 45 AN TS B (1V,) 0 BRI, SRR T B B/ — e g
(2SLS) #EA TR 5

JRUEF 2SLS [R5 — W BEA T S T LIS BRI (LM E P SE b e DA TR 0 B, A3
HOks T B TR AN " BB SE , 2% DA B Mt (9) A1t (10) W B TR,

Innovit = KO + KlDigit + KZIVit + OL3Z +lu’i + Tt + git (9>

~

2 HEASHEEIH U Btz

Dig, =vy +v IV, + a,Z +u, +7, + &, (10)
Horb v g TRASEE(IV, FUIV,) 5 ko Kk vy vy BTG R, 5 K, # 0, 3R IV IFARTHEIME 47 Kk, =
0, KW IVIEMSME, 5% Conley %™ )5tk SRINEARIX A (UCDH J7id: FERFA BISZ AT T, 4
i, BEE— AU, B3]« AU S EAEIXE, 24 19 (1) SR, 2SLS SR —Rr Befy IR 4551 1E 1%
K8 3 A IE  Kleibergen-Paap rk LM Ztit 4 13. 3520 HAE 1%/KF- L8 3% | Kleibergen-Paap rk Wald F
Geili o 45. 9260, i 1% /K-F LRI SHE , T AASBA R E A A RIRAE; (2) 51 ~ (6) 5113, 2SLS &5
B BCE A A R A T 5% 00 VRS, eSS R AR . SR, AR B ] ST A A
ke, Pk, #E—20 kM UCT JrE8 3 Dig iYE A5 X E] , RLE RV IV A E—E R AME B R LT,
FEHESS RARIRAGAE , HEBR 1 PR A% S A MBS AN 96 A2 1T S 8080 DA [l U5 XS
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XA RO SR S ROT AT R AR X FRON

R4 MAEMBRR

2SLS HE—Br B 2SLS 55 BB & UCl
Ao (1) (2) (3) (4) (5) (6)
Dig R A it XA XA B ] LT B - Al XOCRH B AME
W, 0. 5300 ***
(0. 1430)
W, 0. 9790 ***
(0. 3800)
Di 0. 9641 *** -0. 9964 ™ 0.5120 " -0. 4641 ™ 1. 0214
€ (0.3016) (0.3079) (0. 1554) (0. 1590) (0.3101)
Cons -2.3973 " 3. 8240 " -3.4881 " -2.1920 " -1. 3012 4. 4245
(0.4621) (0. 4748) (0. 4798) (0.2762) (0.2498) (0.5520)
A 2 3 2 2 2 b
[ Bk T 2 b & s P R
[ 72 A4y = & P P P b
FEA & 3962 3962 3962 3962 3962 3962
ucl [0.2105,1.7177] |[-1.7716,-0.2212] | [0.1235,0.9005] |[-0.8616,-0.0666] | [0.2966,1.7462]

T () ORI P T Z MAFRHER 2E ™ ™ " A BIFRIRTE 1% 5% 10%KF E8F, [ 1R 95% BF X[ (UCT)

(=) RBREwE

1. it 87 %

2R X ALAS 7 I AT EORT [0 H 1207 VR EA B e 45l Sl P SR AR ey A T3
REAS 2 fift PR VO IRl ) B8 32 BRI | A ek U [, A SCRAEAR SR B L 15 e S 1:4, JF R FHBEALAR
MEEDEATAGTE B2 R 8, (1) 51~ (3) 5IFRB B L n Ml R B 1% /K7 b 2 JEvE T3 Fa (g

2. ShE TR TG

ST SCE AL RV TR A AE P R, (B RCOTRIH TS R B8 52 21 2R L0 iy 48 T 5 I 25 K s B OF% fl 152 11 2 i)
Ay — AN ECE A X BT B R 52 £ S 5 i BB ST IR KBRS A IR X" 5
R R I E RGO S BORE S A AR ey, 10 B RO SR AR AT R I RO R 1 37 5
A SR & A7 N K b TR A C S R ) O 75 ) s 0 I W= R N ES e = ot T 1 RV AR R &
TP A RS T B LR I 25

1) BRI E

K B GBI 2 B X6 DX R B R PR M DA v AR S, G KR OO RO 2 BT M
HORRIBIREA . BT 2016 4F 2 AR 10 H 74, J5 #J2 2013—2015 4R 7 4His s, I H e 22 S0 00
22BN (11) s

Innov, = oy + a;Dual, + a,Control, +p, + 7, + g, (11)

HH. Dual, R« ERREIEZE AR X (Bigdata) 5 “ W EWE T (Smartciry ) BUK | i 8TTHE ¢ 43S X P
NIRRT Dual, BUE R 1,508 0,

2) BURKBO 5

RS AT AT G SR I i Bt 1O, #2522 B f 7 5 XU BOR X BT EET M -
PRI 25 R R 5. B, R Bigdata H—i gl i, LAl SO iV Sy S, AR tal Ul i /6 S i BRA
(1) 3~ (3)513M , Bigdata X BTTAHT K HHHE 0 [ R EITE 5%7KF F &0 E R BIRBHE KR DA
HOR A PR SRR S I &, 9 ROT RIS B PEUR . R R T Smaricity B—1 s 43 ikl
VER SRR AR I T XS IR, (4) 51 ~ (6) 5, Smartcity %50 A1HT B B[R] (4 815 R ELAE 1% 7K
V- bR X BT R [T AR 5% KF F R 35 D T, X 3 B T RO B R 1 TR 8
FH B3 A R U BC A2 2R AP 3, SR B UBOR (Dual ) 18T 1 D < S 2, 1 TG i 3k

O RTRIRER FAT AR, B aR,
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FARZ T FasE Foll
TVERXTREL . (7) 51~ (9) 51K, Dual XFRTTAHT S B R [R1E R BOIAE 19K 1B 25 0 1E, Pl AUE

RPMRISEIL T R SR R RS, B IR RGBT, S ROT R bR A

£5 “BE" 5T 2" IS
5 B 3 @ ) ©) % ® ©
A oA N . LA F . N oA
R emstonsr | wtsten | SN sepstons | wonstenm | N EF | oo | wrnscany | PSR
B Y B
. 0. 0646 ** 0. 1981 ™ 1. 2600 ***
Bigdata
(0.0291) (0.0244) (0. 1277)
. 0.0782 " —-0. 0864 ** 0.3943 ™
Smartcity
(0.0472) | (0.0337) | (0.1633)
0. 1356 ™ 0. 1535 ™ 1.5186 ™"
Dual
(0.0364) (0.0354) (0.1695)
Cons 0. 5338 1. 1116 ™ -14. 0759 *** 0. 6036 1. 2096 ** -13. 1178 *** 0. 5383 1. 1978 ** -13. 6773
(0. 8453) (0.5364) (2.7574) (0. 8454) (0. 5405) (2.7857) (0. 8442) (0.5390) (2.7654)
FRER| R B E = B B B = B
Rk B B i B B B i B
EEE | i R " R " " i R
FEAE 3962 3962 3962 3962 3962 3962 3962 3962 3962
R? 0.9424 0.9627 0.9798 0.9425 0.9623 0.9794 0. 9425 0.9624 0.9797
ff:fa%pws—z;éﬂimé&ﬁf T ORRHERIE, VIt 1% 5% 109% K P L5 5. BT Wi, S 019 B o KL 95 7
AN PR | BT R

3) ST LD BN 12 W SR
H T BRI IR | 22 i S | 4% 38 i i 5 et () £
S AL 5 X A & 7= A A A AL AF
2H () B () 48 b A7 A8 7 oM A% 40 [ 240 Ak i 7]

AR« SRR ) AP A R, BRI, %€ Goodman-
Bacon J7ikP" Xﬁ*zﬁ‘W%%Lfiéﬂﬁﬁﬁﬁéﬂﬁﬂﬁ%
T RS g A AL B B
6 KU, a@ﬁﬁﬂﬁ
RYBCXT (Later T vs. Earlier C) & Fe# /N, XAt i+ 2R 807
e ke fE M, R

DR b R
ik B A AT SRy o

iR,

(Simple ATT) 5 FEAERIE J5 0] — 2, 72 BUR

A2

A =

R R n (5, ik —
Callaway 1 Sant” Anna' ™' $2H i CSDID fh 3 HE VTR . 1207 Bl s 18 4LBE-Aef 30 S X5 A BRSOV, | A 3k
TR Y Ak BRAK S B P A ) D 5%, R AR AL Gt DID vt SRACER ” ()R, 3% 7 B T BRI 24 4k A

AR

&R 6 Bacon HEER

AT R AL
451 M| ekt | #nEst | socdl
B ek ]
Earlier T vs. Later C | 0.1230 | 0.2350 -0.1250 1. 6200
Later T vs. Earlier C | 0.0310 | 0. 1200 -0. 0550 0. 1050
T vs. Never treated | 0.7160 | 0. 1150 -0. 0820 1.2100
T vs. Already treated | 0. 1300 | -0. 1350 0. 0650 —-0.4550

BNTE /D 5% K- B 2, e BIBURROCRTEAS [RI A [a] 4 521 HAG 53 1 o 0 495 SR A fidt
%7 CSDID FAbIB R R #0845 R

7 Earlier T R IACPEL] , Later C R J5 A XF 20 | Later T N )5
AR | Earlier C R X BRA] T AL BRYL, Never treated " DA 5
ZALFRA Already treated NEEZ AN PR

AT AN 3, 7R i Jm BOR RO W3 . [N, F P-4

o»m e [ » @ | 6 ] (e @ | ® v
e BN N Wk A XTT A P F
- fRIMAL | BTy HP3SFEY | Wsmse | shassr HPEY | Ssmee | ghasrsy H i
OB, | AbIRRUN Ab FRES N APREGN | ARFEAGN | ARFRRN | ARIRRON | AAFERLN | ARFRRON
Simple A7T | 013857 -0.0825™ 1. 5260
(0.0352) (0.0348) (0.1655)
b -0.0152 -0. 0086 0. 0652
re-avg (0.0210) (0.0175) (0.0985)
0.1496 -0. 0968 ** 1. 6850
Post_avg
(0.0415) (0.0402) (0.2112)
0.1298 ** -0.0795™ 1.4855 ™
CAverage
(0.0385) (0.0321) (0.1520)

T A5 N SRR B T R bR v iR 2
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XA RO SR S ROT AT R AR X FRON

3. i@ iRe

HABAR AR IR W3R 8, 4 —  EH kB An it . SR SCAR ik AR A Ml AF 4 v OC T o8 i =B |
PR A SR IR Al U T R T, LA A S ) B B AE XOT A K L P ]
FEEF AT, G5 RIL(4) 5 ~ (6) 5], 2B THBRAR I T8, X S48 i AT 19% 50 5 50 4s R A 3L, 25
RIL(T)F~(9) 5, 5= BIBRATERE T, HERR &4 TELRE GO0 T PR BUOR A5 2 R LR B R R
Gitk2e S A5 UL (10) F) ~ (12) 50, S50 3G T 55 4740 9 28 1 5 RN , 2% A PR st s o 728 3 T R A1 A 30
N AE PR, 25 R 0L (13) 81 ~ (15) %1, 56 A0, HEBR B R A S F by . BB 2020—2021 4558 e 72 1% 1] 1]
FEAS Z5 DL (16) %1 ~ (18) %1, £ b B LRl H R 2 /D TE 10% K1 10 35 FEUE IRl 3 25 A ik

xS REMWR

(1) (2) (3) (4) (5) (6) (7) (8) (9)
EEN itk = BT ENEN itk ol 5N ik Xt
A B Bl E Ao B3 B3 HripIE Bt Bt E Gl
Panel A
AR A L R A TH B
Dig 0.4767** | 0.1975™ | 0.3172** 0.1543" 0.2372" 1.1321** | 1.0068 *** 0.3176" 8. 6968 ***
(0.0556) | (0.0538) | (0.1165) | (0.0801) | (0.0589) | (0.2350) | (0.2094) | (0.1798) | (1.2010)
Constant -0.0120 0. 0007 -0.0064 | 6.5934™ | 1.8402*** 9.6486 | -5.1203" | 0.8643 " |-28.0463
(0.0106) (0. 0087) (0.0063) (2.5674) (0.4932) (7.0054) (1.8033) (1.3529) (7.9594)
A i 2 = = = = = = = =
I#4] 7E dpi TH b= b= b= 2 = b= = = b=
I# 7 AFApy = = = = = = = = =
HEAGEE 3962 3962 3962 3906 3962 3962 3962 3962 3962
R* 0. 8687 0. 4301 0.8711 0. 6985 0.7981 0.7973
Panel B
Ak o | an [ 2 1) | s [ a3 (ae) | an | s
SIBRATERES T4 B3z B SBR R
Dig 0. 1252 -0.0291 | 0.7594** | 0.1042*** | -0.0573™ | 0.7836™* | 0.1106™* | -0.0885™ | 4.2820*"
(0.0453) | (0.0319) | (0.1621) | (0.0388) | (0.0264) | (0.1630) | (0.0385) | ((0.0443) | (1.0141)
P -0.9907 -0.0176  |-19.5765 ™" | =0.9148 ™ | 2.2750" |-20.6504 " 0. 1086 -0.5840 | -14.9397
(0.6533) | (0.4594) | (2.3337) | (0.6702) | (0.4574) | (2.4661) | (1.4282) | (1.1111) | (5.7914)
s i A = b= b= b= b= b= = = b=
I#6] 7 dpi Th = = = = = = = = =
I 7 A5 2 = = = = = = = =
FEA 3906 3906 3906 3962 3962 3962 3113 3113 3113
R? 0.7177 0. 8397 0. 8803 0.7177 0. 8397 0. 8803 0.6916 0.7726 0. 8584

S ORI T 2 I AR R 2 ™ 7 T IR TE 1% 5% (10%KF

(M) e SHLE 47

1. EREENF

1) BARZRBCE

O MI(1)FIFI(2) FIRI B AR BEAERTC (o) B 101U R EAE 197K B B3 1, RVTECE AL REDS
ZfRGTAREIC, U TR BRI E . ELIERN b A 2R BC Bt — et SOC R S L R, — 7 1w, %%
ARFEHC R AR T DX T A A Rl B 2 5, (8 AR ) 30 B 7™ 1 R s A BB S 1T 3l , o AT B Ak
SR AR PR B Scts . IRII, BEACIE B RACRAR THA B T RO ACR AR T A TUAR BT IR, S MO R A TR i
Fe it A PR I SRR . 55— 5D, BEAS B % DAL ol I 8 % 1 5 A 0 0 R R Bl AR T A
[Fil B 1 20 18] fr) BE B BE 455 58 o) AR S Al 1 X BHT B I R8RSR, £ T S A pLAIAE R, BEAR 2837
R 1) 0 i) TS0 1410 ST v ) 20 8, 300 PR X ¥ 2 X B T2 A9 R R 800, 2 UG B - A
FEPRER SRR A EC BT I TR Y RS MR A, HE B S i R R 1) B R e AL, 9
e SISV AR Tt BT A BOAREER 54 T XOCEET ARSI ELAb , B H2a 15356
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2) AN ERIE

O MI(3)FURI(4) W] RO X 55 SRS I (ol ) B 115 R BS08 AS S8 | R WO A 7 S 300 P9 R RE AR
WoFEh B R B, SEHRIN 97 S B R BB Z B A5 SR RE MR, B, A T R E R = i 3l
i, 5780 1 DX B V1] O Bl 2 M DX A o R N SR 55 A B, A B A T, RV RO OB
i 1 AR B VEHCRCR (EME LA PR S % 57 3 1 T sh B S PR R i LR, 55 3h i A7 (e re s bk . 0
TR AL T A B RE ST 8l iR B ECT RRE R BE B 5 55 8 1 A5 A0 B TR A R I i, S B R A
Bl REF S A, feher , BB A HAT BOR 101, 0B RE 55 3 0 R AR, Il 1 57 80 1 i 5 N & 23
e, Hss 1 55 S ERCR A SGEE T, (B H2b RATEIRIIE,

£ b BEA S 5 3 R C B A KR AL R B8 XT3 K HE B R] 1y o 5 v L B e P RO 2
B LA BT BC B K S ROTAHT , 55 3h ) B E AR O A R S

2. FIREE R

K9 M(5)FIHI(6) 3R, BRI IH RETE 5% /K b3 N IE, R BIBCE A o B dey 5Ll i
T, A HE 28 SRR Y | R BRI B WA TR BN 5 T Lt DX AR 3, % H3 45
FURAUE . FIRER R — 2P i R H 5 5 SO SO AR SO R SC &R H AL S B AR A A — 2 1Y
Vet — 7, HESE R RIRTI IR SR HE 5 1 DX R 2R, O S B R R A R SR (]
ISR B A ] 545 4, e ol X3 A T i s RIS A5 g [l o ) P BE M 036 8 o i S T, O
HEZHAIEA AR R, B M RITR AR 1 RO B, 2o S8 SR AR RV IR s B o e R AT B
R BEIRBEA DRI, SR Rt 2 BB R AR M AR G5 T 5 — i, R AR SRR BB AR Y
PRI HITREE ZR 145 o] 45 3, SR T DX S B 2 (A R A R B A S AR 2 DXL A5 AR 11
PRI F AL RE JT I SRR SR BT 7™ A B ¥ 1 2800 RE 6 1k A ) 0T i A ) 199 R 4 5 BOR A% 5, AT
T 5 A ZE M BT B4 [ iy sl kX R T , [R5 S TH RO BT B~ 1 5 A

g b RS R AR RO AL RE SO T AR K b R] B o 7 v L B 3 e R RIS SR i U S5 00T
BT I3 ] A T RE RN, B0 2 Y T e ik B3 ) B e A FHAR R AT BR

x99 ESNHKRE

- (1) \ (2) (3) \ (4) (5) \ (6)
IS 95 BE L IR
Dig -0. 0254 ™ -0.0172"* -0. 6463 -0. 7848 0. 1202 0. 2859 ***
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The Asymmetric Effects of Digitalization and Intelligence on Dual-Track
Innovation; An Examination Based on Moderated Mediation Analysis

Liu Lei', Lii Yanqinl’2 , Chen Lu', Yang Pingl
(1. School of Economics and Management, Xinjiang University, Urumqi 830046, China; 2. Xinjiang University,

Xinjiang Center for Innovation Management Research, Urumqi 830046, China)

Abstract; Digital intelligence empowerment of ambidextrous innovation serves as a key driver for securing a leading position in technological
development and accelerating the cultivation of new quality productive forces. Panel data from Chinese cities from 2010 to 2023 was used to
examine the impact and mechanisms of digital intelligence on ambidextrous innovation. The findings are as follows. The role of digital intelligence
in driving ambidextrous innovation is asymmetric. A linear positive effect on breakthrough innovation is exerted by it, while its impact on
incremental innovation follows a U-shaped pattern, in which it is initially suppressed and then stimulated. The synergy in ambidextrous
innovation is promoted by digital intelligence, but a differentiated influence on their interactive relationship is exerted, which is characterized by
decreasing balance and increasing complementarity. Mechanism tests indicate that optimizing factor allocation and promoting knowledge
agglomeration are key transmission pathways. Among these, the transmission effects of capital and labor factor allocation exhibit bias, while the
transmission effect of knowledge agglomeration demonstrates selectivity. Moderation effect tests show that knowledge diffusion not only positively
moderates the direct effects of digital intelligence on ambidextrous innovation and its synergy, but also exerts a positive moderating effect on the
latter half of the transmission pathway for knowledge agglomeration. Heterogeneity analysis reveals that the driving effect of digital intelligence on
breakthrough innovation is more prominent in resource-based and low-scientific-level cities. The driving effect of incremental innovation is
significant only in high-scientific-level cities, whereas a significant inhibitory effect is observed in resource-based cities. The driving effect on
ambidextrous innovation synergy is more prominent in resource-based and high-scientific-level cities. The theoretical understanding of digitally
driven regional innovation is deepened, and a scientific basis is provided for optimizing the strategic layout of digital intelligence and unleashing
innovation potential in a manner tailored to local conditions.

Keywords: digital intelligence; radical innovation; incremental innovation; dual innovation synergy; factor allocation; knowledge

agglomeration; knowledge diffusion
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