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AL 5 XTI THFREE (Open) , B 947 52 Bt FH AN GE G450 o i DX A= 7 S B %) be SR AE ; IRk 7K (Urban ) |, DA
W H AR N5 RN TG HE B R AE  BURF SR T (Gov) |, LB 5 I B0 — e 28 FL T84 St e oy el XA 7= A (L)
LU HE AR BT BT (Inform) , LA & BEHEE0H 5 < B 2 0% AH RN A AR R A1F 5 N T ¢
A (Hum) , IBHMIFZE G R AR RS b Ml GBI 38T AR AR SN Y L B R AR

(=) #EkiE

ASCLL 2010—2023 4F-Hp [E M2 K DA L3 ris I F o % 52, 78 500 o B30H e 2 7 B S A AR AN T SR IR T S
P33 283 ANy VA T AR A . At ORI TP ES T G AR ) (T E SR AR ) |, DL R AR B
R R MG (A #b e, 3R 2 JROR T iR kg4
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PALET Ha5% 6
F2 HRAMFITER
AR Ay ANk 24 R AT FEAS BIfE bR e/ IME RAE
S AT Brinnov 3962 5. 0888 1.9088 0 11.5888
U pawelbe Grinnov 3962 7.3868 1.6617 1. 9459 12. 3645
wifm B A E | BT Synergy 3962 21.3819 11.5170 1.3863 67. 6306
WICA A Balance 3962 2.3119 0.7843 0.1431 6. 3860
PYGTRELY R AN Comple 3962 40. 4519 23.3205 0 133. 8049
il A 1 ik Dig 3962 0.2903 0.5120 0. 0261 8.2611
LU R Gdp 3962 10. 7767 0.5938 8.5762 12. 4863
FEr 5 H T K Indu 3962 1.0786 2.3758 0 6.3874
e st X AT iR Fdi 3962 1.3189 2.0078 0 30. 5202
) BN HE T Gov 3962 0. 0081 0. 0069 0. 0001 0.0812
NIV BEAIKF Hum 3962 0. 0025 0. 0073 0 0.0612
B B Inform 3962 10. 5562 20. 9806 0 167. 8930
AR RACE Tk 3962 0. 0060 0. 0068 0. 0006 0. 0689
B A TR Tl 3962 0. 0008 0.0021 0 0. 0265
HRAER Cooper 3962 13. 6731 40. 1433 0 587. 0000
PSR AR Diffu 3962 5.1321 2.7579 0 11. 6753
M SRIEZE R

(—) EERFHH

B AL BOCRHET S R SC R AR IR A5 R L 3, (1) SR (2) 31 7, B0 A 3o 2 e XA iy [
FBAE 1% K 182509 1E  RWIROE (L REAS 0 2 (2 2k S B X A5 s % T ik XA , KO8 A — Wit [l 19 &%
BUE 5% K1 L0238 D 0, R [l AR 5% /K7 1 0 380 0E , R RO A xh i dE X BB 7 78 U 252
mi, [t Hla f3 258 HUE, (3) 81~ (5) e, BO XSO RDH M A A [ 25 1% 7KF E R 8 01E,

®3 EEOEKE

. (1) (2) (3) (4) (5)
A e e — — = — = :
- ERnEN IR itk =0 B TN B 3 [ XLt B - A MR B AME
Di 0.1037** -0. 0686 ** 1. 0585 *** -0.2225 "™ 2.2627*

€ (0. 0250) (0.0271) (0.1379) (0.0711) (0. 2886)
Did? 0. 0265 ™ 0.0138

€ (0.0110) (0.0107)

InGd 0.4116 ™ 0. 5507 *** 3.0399 ** 0. 0431 6. 0367 ***
’ (0. 0764) (0. 0420) (0.2140) (0. 0606) (0. 4477)
-0. 1392 " 0. 0729 *** -0. 4836 ™ 0.2088 *** -1. 1761
Indu
(0. 0396) (0.0237) (0. 1208) (0.0342) (0.2529)
i 0.0109 *** 0. 0008 *** -0. 0842 ™ -0. 0061 -0. 1624 ™
(0. 0050) (0.0059) (0. 0300) (0. 0085) (0. 0628)
Cov 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 *** -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)
[T 2 3 Tl 2 & s 2 2
[ 22 4F- oy P & P B B
FEA 3962 3962 3962 3962 3962
R? 0.9425 0. 8396 0.8813 0. 6479 0.8722

TE A5 A R B M G T 2 T A pm v iR 2 5 ™
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XA B AL IR ST RE AR RS FRBON

R BCEALBEROT R bR, i — 2D BRI X |
TCAHTEMF OG22 W52, 2 SRR AR BT A1~ i
B [0 5 R ELE 19% /K- 1 g 25 R, HLH — ki [m] 5 2 50 151 /
AN E R L IAEL MR s AR ST # B AME =
WA RBCLE 19k S0 IE, £V IRAETE 2]
BT Pp ) 3 B4 A 3 5 G 2R AR 09 AN R HIb =
P33 53 Bk
% 3 CWIZB RSB A X i = A JE R ot
Wi, A SCE—4 % A Lind #1 Mehlum™** $5 H () = 20 F2 JF . . . . . . .
AP —AR L RIEAT R . M 2 AT DA, R
KRB TG ETHR U B b a4 HEE 3 AN
0.8, XFHYECE AR T4 4 s i, 508 b X i it
A= AP HIVE R GBS AT S | B A i =0 Er = A A AR VR, (B Hla 15 858 2 500E
ZE LT, — 5 T, SO LIRS SOT BT B EXTRR " RRAE, 42 S B MR MG S A A m A
BE P SR R A REEEH A S A Rk i R, AR T 28t XA A 1 AR S {2
VES BRI A itk A O e A H TR B S R AR UE |, B AU RO R g SR S i R A A B
o FECHHE AR S EIEST . MESIEERH RS SR T, RS RN TR, 2L
AR TR, SRR AME AR, R 3 400 300 2 R A i 508 A e i = A0 3 1) R A8 2 pR 03 el 2 1,
—J5 1, B AT ROTA T U Rl A A T R B AME T BORRE 52 B ik PR AR I B R d
AR B R AR RCR T ) B e m S AR AR R Y 055 T 2R M & R, IR B & B R
SRR H AL, DAl T 2t 2 SR 1) i ik =X BB 5 Ak A A2 2 2 iy i — 4B i AR R g 5 RUAR,
B IR RS 18, P2 T RAH By B AMA:
(D) BRAPIETAETENHNE MRS
REFEEAE N AE MR DR, A SCRH T HAR S LI TR R, 5 TAE5 T HAR & k% S A iR M DL 58 4
W A5 SR ISR A BT L R R B R AME T BAR R kit AT b e, T HARR B = 1
56, 1984 AERE T AR RS b —4F 2 [ 5 B P B T e AR, M 1 A LA R AR — > T HRAR i
(V) HWK BOE A AAUAAER byt K FEr At , S8R B h B0 B2 2R (0 S 3 S5 e Ak i . LAGIEE
R B GAART G4E8 T i AR5 i AL B 54138 48 7L O AT\ BT 378 AL i GBS 65, fR4E
EAMFFE, LU X I 8 G A0 2 BB AR AR A T RAR R (1v,) . e, R W B B/ — 3 ik
(2SLS) AT 56,
JUE 2SS B — B BeAdiTH T 560k T B AR O AH SC M | (LM PEAE SE L XE DL B AR S PRk, AR SC
WOk T HAR B AR AN e , 2% B A R (9) s (10) BB FE
Innov, = k, + Kk Dig, + K, 1V, + a;Z +pu, + 1, + &, (9)
Dig, =vy + v, IV, + a,Z +p, + 7, + g, (10)
Horp v AT HARR(IV, FUIV,) 5 k. Kk, vy v, BIRTRE RS,
Bk, # 0, R IV IR TN #5 k, = 0, B IV IR UAME . 55 Conley 2500 )5 1t SR BHA5 IX ] 4
G UCH i A IS B BRI T, 4 «, WE —DTUHE R, 58] « WA S EEXE, 40
(1) 5137, 2SLS 55— B Be A N S5 R 7E 19% 7K1 1 30 1E |, Kleibergen-Paap rk LM 4titi 4 13. 3520 HAE
1%KL 1) 8 3 , Kleibergen-Paap rk Wald F 45114 45. 9260, #id 1% /KF E @ik AE, T HA AR HE
AHIHEAT RN IGUE ; (2) 51 ~ (6) 53R, 2SLS 25 B Be 82 AL mlH R 5y 2= /Dl ad 17 5% 19 B 35 MR 06, 5t
e AR g, SR, T AR S SRR e, R, E— 2R A UCT J7 645 81 Dig 1Y B 5 X [a], 32 31
TEFVE IV AEAE—E R PE AN B O 00 T, S S SR SR Fa e, HERR T R 7™ 4% A0 A= P BOR AN 6 A2 1T 2 2
A [l 0PRSS

~

B2 HELSHEXEIHN U Stk
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HARZT HFasE FHo

F4 HNEMEKRE
2SLS 5 —Br B 2SLS %5 BB K UCT
A (1) (2) (3) (4) (5) (6)
Dig A A itk =L B BB 3 7] XUTTAN B WICAH H M
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)
AR s 2 pis pis pis R
[ 7 Yok T s 2 b b3 S &
[ 72 A4y = = = = = P
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]

O PR M 2 AR EIRZE [ ] 95% BASIXIA] (UCL) ; ™ ™ " 43 03RTE 1% 5% 10%KF L 3

(=) @R

1. BRitERH %

R RIS AL 2 S B A T HB [0 3205 I e A 38 3 A B0 S e 8 2R etk o i AT I 3
RS SR i RS e ek ) P B AZ BRI 5 | & (R LA TR, AR SO REAR S B HE R R 1:4, 1R HIBEHLAR
MDA T G5 R I 8, (1) 51~ (3) 53R FCE A I R EAE 1% K7 1 26 S [l R g

2. MRS

JRUAET T SC L A B 7 PN AR 1 R (RO BB 4TS 1T B 32 2 oA LI ) 388 T 5% Y05 25 i kB 5RE fi 152 19 5
yilE— AR A ST AR S S A5 Sl 5 0 i U BT B R KBRS A IR X7 5
R ETT I E R PO S BORE AN w . BB M E SR E R EATT R, 5 E M E S AR 5
7P, 30 BCSR DI R4 Sl T AR AR AR T EAh 3 4 Bk R AR 1Ak L B A AR R T
T A PR B B PR 2%

1) BB

W< B GR B £ 5 a0 X7 AR+ 8 kvl iR B A o 1 SR SIS A 6 5 IR T T B B
HOBFIR S, FIE 2 2016 4F 2 R 10 A 2tk A, 5 502 2013—2015 420 HE i, 96 b 22 W 0 R
Z AN (1) PR,

Innov, = a, + o,Dual, + a,Control, +u, +7, + ¢, (11)
HF: Dual, 3 FFEKBIRLGA R X (Bigdata) 5“8 ZIR T (Smartcity ) BUF i SWTTAE ¢ AR 238 05 X
AR Dual, BUE A 1,504 0,

2) BRIV 14 K 56

KSR AT AT AR 0 A S A B O, 252 5 B B0 B ST A T B
s 25 R S, B e, R Bigdata H—iR i it LISk i VE RS2 96 41, sl a3k o /5 S o HR 41
(1)1~ (3) 4138, Bigdata XFXOTAH KB 11 REIITE 5% K- 15350 1E , 26 B R B 58 X,
EORAR SRR TR M SE AL & S ROT AT S B el . FER SR Smartcity H—38 s B 4 a5k Tl
YE R SEE A ARSI X HREH . (4) %1 ~ (6) 5B, Smartcity X 20 A X LB E 4 [1H 2507 1% K
- @A X BT [TH R ETE 5% /K- b B3 R T, 3 3 R A 20 30 i 00 2 508 4 R (R R B b 5 1
FH W3 X R DA B 2 A B8 . S5, W BUBOR (Dual ) 3 s IR TN« SEBG A | 35 01K A 1 Bk

@ RTRIRER TR Rmai R, BaraR,
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%

Xl

A BOR IR S BT AT A9 AR X RO

iyt Y

ORI S T R SRR RS, B XA RGBT, S XOTRIHET PR & R

o (1)~ (9) 51K, Dual X XTTAIHT K WE A 11V 2R BT 19 KPR350 1E , BB XUE

x5 “BERlE"5“Wid 2" MRS
0 B 3 @ ) ©) ™ ® ©
155 T S I o XICAN O N BT . N XIGAN
] pemtarm | wsergm | OO | o | wstens | 2SO | ko | wstens | S
" hlFl el
. 0. 0646 ** 0. 1981 " 1. 2600 ***
Bigdata
(0.0291) (0.0244) (0. 1277)
R 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
Col(0.8453) | (0.5364) | (2.7574) | (0.8454) | (0.5405) | (2.7857) | (0.8442) | (0.5390) | (2.7654)
FRAR| R m B B B m B B B
R B B B R B 2 B B
B g " i R " " " R i
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

TE A0 5 O SRR BT 2 A bR R 22, ™

HHAMYRREMERI AR, BIERR,

3) S TR A BEAK N 12 W e A 5
TR IR | 22 6 A RE | 25 3R T 3 i [R] A7
TEZE 5% Ab PR 5 0k IR AL 2277 AR S8 A, A A BB A
21 [wa) N TR 248 B2 A7 A S P, A% G 1] 58 RO A 3 mT

REPA S A H ]88 A fi 1% 418 B, £ %8 Goodman-
Bacon J7¥E7" X RE AR v 45 25 40 HR 20 55 0 IR 2 T X )
P S5 R HEAT I3 Al P BT S B AR g b BREH |, 2 2858
o 6 KU B EAALE
FOBEXF (Later T vs. Earlier C) i e/, XA 1T 2R 50
TiRE N, KB Es R 5, ik — D3 e e fd e >R M

Bk B A A DA o

B 4

PRRE=

i

&K 6 Bacon NRER

VO INERIRTE 1% 5% 10% K- B 3%, BRI, ST AT U R] H S 7

AT R
A5 RO et | st | oo
Bl elpe HrIa]
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

7 :Earlier T A4 | Later C A I IR 2 ,Later T Vol
AbFEL] , Earlier C R 3HXTHRA] T M AL BRA], Never treated A DA %
ZALPEL | Already treated A EL #2352 AL BHE |

Callaway FlI Sant” Anna'** 2 {1 1) CSDID A+ #EATR S . %77 @A 1143 LHLRE- I S-S A BRASOR , 5 2K

figp R 1 A PRSON S SRR O B D R , B SR AZ S8 DID H ARG AU [

T R, TP 2 Ak B

(Simple ATT) S50 1A 71— 76 BRI 9 (8L R 58, 70 AUR BORAON B , [0, H D549
BONAEE D> 5% KF 1 % F VOB R R T AL E L B 25 P RS A

F7 CSDID BRI IERI R #0645 R

L @ ] 0 @ | e | M | ® | ™
. EXiEN R Wit X AH BICAH 3
- TRIAL | BT HPPF | @smse | shid T HP3FY | Wsmse | shasr H P78
RPEEGN, | ARFRRGN. | AbIRON | ARFRRLN. | ARFEEGN; | ARFREGN A FRAL N A FRAL N VOB LA
Simple ATT 0.1385 " -0.0825 ™ 1.5260 "
(0.0352) (0.0348) (0.1655)
re -0.0152 -0. 0086 0. 0652
re-ave (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)

TE A5 O SRS B T 2 RO ERR 22, ™ ™ T IR AE 1% 5% \10%KF L3
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HARZT HFasE FHo

3. HfthRa @ e

HABFEER IR W3R 8, i —  EH Bk BN it . SR SCAR /i TR A M AF i OC T 28 e =LA | i
PR A SR AR Al R E ST R I, LA SR S ) B B AE OGN B K L ]
FEFF VAT 5L (4) 5~ (6) 5, 55 THBRMRE THE . X S48 AT 19% 50 60 504 R Ak 3L, 25
R H~(9) 5, 5=, HIBRATEREHR T8, HERR S 4T BRE G T [ BOR RS 2 R AR R R &R
GibE2e s BRI (10) 5 ~ (12) 51, S50 3G T 55470 19 28 T 11 5 8007, % A PR st s Fof 728 388 T R A1 R 30
BN A PE R I, 255 UL (13) 31 ~ (15) 51, 56 1, HEBR EE R AME S ohidi . SR 2020—2021 437 je il 26 2 1
WA G50 (16) 51 ~ (18) 51, Zf I B AL Rl R A 2 D TE 10%/KF 1 3 Sk [l 25 SRR e

xS REMNR

(1) (2) (3) (4) (5) (6) (7) (8) (9)
EXEN ik Xt EEN itk = WAL ENEN gk T
A i Bl B E NGl B B EANG| Bl Al B IRl
Panel A
ik & el TR RS i TH B AR
Dig 0.4767°* | 0.1975™* | 0.3172** 0.1543" 0.2372" 11321 | 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 7" | 0.8643™" |-28.0463 """
(0.0106) | (0.0087) | (0.0063) | (2.5674) | (0.4932) | (7.0054) | (1.8033) | (1.3529) (7.9594)
s il A ik = = = = = b= b= b= =
Eips ) b= b= b= b= = 2 b= b= =
[ 7 A0y = = = = = = = = =
HEA R 3962 3962 3962 3906 3962 3962 3962 3962 3962
R’ 0. 8687 0. 4301 0.8711 0. 6985 0.7981 0.7973
Panel B
AR i (10) (11) (12) (13) (14) (15) (16) (17) (18)
SIBRATBRER T BNz B IR Rk =
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)
P i) A i b= b= b= b= = = = 2= 2=
[ 7 i T = = = = = = = = &
[ 7 ARy = = = = = = = = =
FEAS 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

T35S ORI R W ARIERR 22, ™ ™ " SRR TE 1% 5% \10%KF 1 B3

(M) & SHH 4

1. EEZERENH

1) EAE RIS

FO (1) FIAI(2) 5, B AT G ASE L (o ) 1Y BV RBE 1% K1 E 2 R 7, RIBCE L gt
FRRGARGE AR AR R AR, IR b AR B R B U — R U ROC B L R, — i, ¥R
AR i 2 gt AT T DX S B3 T A 0 e 240 SR ol 0 AR 1) 0 B 7 A B B T TR B, S LA A
BB A S Fr R AR L B CRAR THAT B TR ACR I T T A TUAT W UR, MM BB A 1 AR %
Rk B BB R AR, 59— T, AR 2 DAL g L A ) B A SR T B S A B BRI T OR
[Fil Q7 4% B i) ) T, PR 4 5 58 ) AR, Ak T XIS BT A IR Rk e, SR, FE T S AR AL RIVE T R, B AR B 3R
QU 1) T 1) TS0 40 5 e %) 00 40T, 300 P X 208 X B S A R R R, 6 L A S A
FEABRER, SR PR BN T R AR B R A, HE 2 2 i AT R 1 1 2 Ak
13 IR T 0t S BT B B AR SR AL T RO RS EL AN, 8% H2a 15 85I,
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XA B AL IR ST RE AR RS FRBON

2) T Eh B R B

F 9 M (3) BN (4) FILI B X 57 AL (ol ) B9 11 IR R RO 3, 3R W ROR! P 7 J6 0 9 R Be AR
S5 SR E . SU R, 55 3 2R Il A2 2 A5 SERERI 2R O BT BEA SR A = i 3
P, 5720 75 DX 5 R T S 32 M DX s 7 R 5 8 R S5 AR PR, BAT B A e . RV RO R B
TR R C IR (R LR R 2 i 05 3l i sh A9 S R Pk e . UK, 97 s D i A A B e S vk . B
P R sRAL T X B RE DT 30 1 IR (BT RE R 5 3 5 97 3 1 45 M ) R B A7 A Iy, 3 L A,
el RS A . foJer , OB AL EAT ORI vk R E BB 55 3 TR O AL, gl 1 55 3 Jy i s it oy
A, s 1 HXE 55 S EBCRAECEE R, B H2b RGN,

i b DA 5 57 8 ) B IR0 B A ORI RE XGRS B ) A ol 8 v S B 2 v A, B8O e
S AL A B E I S ROT R , 55 30 1 i BRSO A 3% S A

2. FIRERALH

KO MI(5)FIRI(6)FIFRI B A 101 H R A 5% /K- b3 0 IE , SR WIBCR feam i i i 8 7 25 Al i
i, R L SR AN | RS AR B AT ST A I | BT R 0 DX SRRV 2 (I8 13 1%
PIBUE, RHEE R — A i R 55 > O RE R SOC R SR 56 2 (HOHAR AR AT AR — RE 1Y
BepktE, —J5in, HEAE S AT MR SR 5 1 DX A R AR, O S v R R 4R (ISR R
IR B S AR ) 3 4, A8 (0 DX 3P O i g XU 45 e o 9 S B T 9 s o ik SR i 5,
HEZMHIEA ARG 2B BUR B M RIPUAC R B R 3 B IR, 2o P82 SR A i 0 I s 5 o5 3 AT PO
BB EIRBEA PRI, RS SR A B AR VR AR XS 55— i, R KP4 TH AN
PRI R A 2 43 [ SR 3 SEARO T X B A R W lie 4 56 A0 4 XU R A B 1
PR S AR RE TTF ARG R By 24 B4 i th 2800 REA (2 IE AN ] BT B 42 ] (9 R 12 5 BoR AL 5, A
e it A S AT Y 1) Bt i Sl DESCRHT , 1) 22 32T RO TR A 15 T A

i b VAR R AR R A BE RO G AT B i ) Ay A o 12 B 3 e, RV X SR i X R 5 X006
AT R A AL, B 2t Tt it SO 9 e fe b A XA R

9 ESNHRE

R Ol \ (2) (3) \ (4) (5) \ (6)
PEAGETL 35 B AL AR
Dig -0. 0254 -0. 0172 % -0. 6463 -0. 7848 0. 1202 0. 2859 ***
(0. 0061) (0. 0064) (1.2850) (0. 6721) (0. 1214) (0.0987)
Cons 0.3180 " 2.0542 " 6.1586 -2.1631 1.5084 -1.5237
(0.0369) (0. 1489) (7.8131) (30.4842) (0.5935) (2.2812)
Pl A 7 b 75 5= 75 P
I8 5 e Tl = J2 2 P 2 2
[ 52 ARy I 2 b I b P
FEAS 3962 3962 3962 3962 3962 3962
R? 0. 5681 0. 6308 0.1070 0. 1080 0.2679 0.2738

T AT T WO R B MG TR W AR IR 22, 7 7 O BRI 1% .5% 10%KF £ B3

(F) BT

1. BT R

10 19 (1) 5~ (3) IR T HHRY BOE B L 3K Sl BT BT S H b m] A i 3 15 5800, 25 2R R, A
WY WS EOE A SS B I( DiffuxDig ) BRI R B 2 ATE 109% /K b R2E 4 IE R RITRY UL F 1E 19 819
YR R Haa 55 HAD 13 BI0TE , —J7 17, FIRY BRI BCR 10 10 2067 20 B B A RS HERY 5 K R
PRI R A5 5], A AR S A 585 ARG RIS, R B s ol W T2 2 55 4k
P A SV AP A AR, 5 ok e o3, KO8 AR 2 BT i TR AN s, 55— 5 T, MR HGE i $2
o R AR SR AL PR BT AT B AT . o 280 SR IR A o0 TR 5 3 S il o S o i o > 1
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Z AT 5 SR BIH A el R SRR B AR T 00 3 B R 1 3 s T SR A 2 e SR R AR & 45 5
R ARG ER I 58 T AIHT R G0 0 R ICER M, $2 T T BUR AR HE sh RUT A HT R A R R RE

2. BN WA TR

10 Y (4) F)~ (7)) FI R T AR B MIRAE RAZ AR R AR E T . (4) 31 IR, DiffuxDig JF
A B E ARSI, X R B AR B < BOR - U R i AR R R R R T (R Hae R A5 3150
E, IR FCR IR Sl Y HI AR SR T DX P 3 0 R A 25 R A R S R A e SR e i T S BB
T AT F AR S SR IR W R A R 2 4 5 A DL B T 2 T A1 AR Bl %] P 3 0 U 45 A4 £ 1) 11 B 5T
Wik, (5)30~(7) %8R, AR H5 HIR S I 5 28 B30 ( Cooperx Diffu ) Y138 1 T 1% A4t 3 MEAG 56, 3 1A %0
P B FRE R -IOTOIHT 5B AR R T I EA, i Had 15 2056 0E, AR R BARIE I T HLRE
ARt 28, AE A (B 1 S BRARAS F ma 25 R sh S 55 Ak SR B0 1 1 S5 0k e A T 2 Ak )
FIASIL AL SR, BERR AL T AR B0 28 i R8T 19 7 el 5 | 40, SO T T s ik =BT 1 e %, AT
RN AL TR LA, 3T RO BH PR K

T 10 FAHHMERE
(1) (2) (3) (4) (5) (6) (7

AR EL
- SR B kA | BOTAlET A HIRER g Ewelbe Wk | SOCRHE
Dig 0.1554** -0. 0283 0. 7996 ™ 6. 8661 ** 0. 3692 *** -0. 0200 1. 6050 ***
(0.0433) (0. 0494) (0.3274) (3.3262) (0.0713) (0. 0504) (0. 4835)
Difi 0. 0002 0. 0001 -0. 0001 0. 0001 *** -0. 0003 ~1. 1200 -1.3000
(0.0001) (0.0001) (0.0001) (0. 0002) (0. 0004) (1. 4900) (1.7300)
Diffu xDig 0. 0002 ** 0. 0002 " 0. 6940 ™ 0. 0001 0. 0008 *** 0. 0005 *** 0. 0054
(0.0001) (0.0001) (0.3210) (0.0001) (0. 0002) (0.0001) (0. 0300)
Cooper 0. 0004 0. 0003 0. 0025
(0. 0004) (0. 0003) (0.0019)
CooperxDiffi 0. 0007 *** 0. 0007 *** 0. 0028 ***
(0.0001) (0.0001) (0. 0009)
Cons -0. 6190 -0. 0776 *** -20. 4156 -73. 6773 -15.3572™ -12.2015 " -87. 4665
(1.3113) (0.0164) (5.1394) (107.5336) (0. 8706) (0.5502) (3.1213)
s il A Ak b= = b= b= = b= 2
[#5] 7 8 T 2 = = 2 = = b=
[ 7 ARy = = = = = = =
HEA R 3962 3962 3962 3962 3962 3962 3962
R? 0.7193 0. 8398 0. 8546 0. 0286 0. 6404 0.7527 0.7994

T AR5 ORISR R AARIERR 22, ™ ™ " SRR TE 1% 5% \10% KT 1 3%

. RS

1. FREMA =5

BRI 5 AR G PR T A L 45 A 5 K R AR AT AEARAR 22 57 P ECE LI BE XUC BT 25 S BUAN TR
RONL, BRI TR AL G AR B, T BB AR AR BIUE | AR BHRRLR T ML 454 B 2200, R
PR TEVE TSR . KRS [ 55 BE 2013 AR20 A B9 BE IR R T 44 B R AR Il 20 S B IR R AR BRI . 3R 11
R AEGTIRALR T 08 0 S BT S XOT B I [ 25 TE, 68 ¥ it R 25 B e A B
TS Hp B A X Sl BT S 38 1, o ik QR S SOC BT b R 3 AN 3% SE FLJUIAL BT kvl
TEAR T 55 B 103, RO Al ok 5 5 R TR e 21 B SR B DR 1 T, (RS B ) B R S A R
o) O R R A N S R AR BT AN AR IR T b 5 R 22 00, B A T D T, RO ALK
AE ST SR AR BT BT U, WRAT BRI R R AT RS i e ok B BE , HEX BT AT IR ) A P T e

2. Bk ER RS

DI ACF- P HARU TF AL S 5 AL J LR BE ), ok T 2 o R AR I RE 1 07 1) S5 IR BE BT
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IR T SR RS R A RIS W UACRE T, REAS K SO BOR TR IE ik A QB i 3l ) 2 B 4% 5 IRBHIE K F- 3k
R AEWCRE ) BRI, (R 2R 8 SRR R RE ™ AR MR RN, . MR A0 [ 55 BEAE 2008 4F- %A Y
BRI T B R AR AR IR T R 50 DA v I K P S 5 IR K P ik . 26 11 3R, R K- Sl
BB A R At SR S SOCAHT Y R 42 58 DA RRMIE K kTl o R A s Rl
B R IE R W A SRR R R K ST A P A R R S R R IR W RE O £
HOBMRRE TR BE IR A BIHTIE sh 5k 4%, DRI SR Sh W2 BT 15 3, ARBHIF K3l T op B0 P & 35 R AR
TR R AR THE 3050 S X BT 5 (H BRI RE A BRI Z B0 BOR 5 BEA R 0l e A B
b AR, I ACE ST P RIR AL RCRA R | DR RIRON R BEA SO A
x11 FRERE

Panel A 20018 Panel B #iift A5t
A5t (1) (2) (3) (4) (5) (6) (7) (8)
YRR Eae/-3ii] FERKE | RRIEKE el JEpE A e S R S
Dig 0. 1344 0.1150 ™ 0.0627** 0.1627 -0.0745 ™ -0. 0324 0.0623 ™ -0.0740*
(0.0455) (0.0630) (0.0291) (0.0611) (0.0651) (0.0409) (0.0297) (0.0408)
Cons -0.6316 -0.3843 ™ 4.4169*** -1.5823 ™ -3.4136 4.0420 8.9192 -0.9556
(0.8037) (0.9736) (1.0796) (0.7564) (-0.6610) (0.6328) (1.1010)) (0.5050)
AR b 2 = 2 2 = = =
[#4] 7 4k T 2= 2 2 2= = = = =
[# 7E AFApy & &= &= = = = = =
FEA 1400 2562 776 3186 1400 2562 776 3186
R? 0.7534 0.7078 0. 9062 0. 6762 0.8327 0. 8488 0. 8407 0. 8403
2H [R5 56 0. 000 0. 020 0. 020 0. 000
Panel C: XUCEH13]A]
(9) (10) (11) (12)
ISt e B[R E R RHIFKF RIS
Dig 0. 6435 1.1215 1.0561*** 0. 7596
(0.2759) (0.6838) (0.3431) (0.4631)
Cons -22.7915 -11.8823 ™ 22.2035* -22.3967
(3.6078) (3.9981) (9.8449) (2.7872)
P A & 2 = =
[#] 7 ik T 2 2 = 2
[ 72 A4y 2 2= = b3
FEAR 1400 2562 776 3186
R? 0. 8442 0. 8638 0.9145 0. 8375
2 (] 5 562 0. 000 0. 000

T 3555 O REBI M R W AR R 22, ™ 7 T AR 1% 5% 109K 183 . AR REESR p (HREH T Bootstrap [ 9% /K
AEAI T, ER A 1000 AR,

it 5

N

7

N
7’

(—)HARGEIE

ARICERGG 5 T B ROTAHT K H B[R] 52 800 e P AE ML o AR 98 A B . 5 — , OB X UG
QUEBAT B3 AR X FRAL , % S RIHT S 2 PR LE [l 20, X 2R 22 e 35 e 19 U B i 5 RO e 2
S STeel iy i I < o 1 PSP BV T Y R0 O 9 7 /£ o =3 = e 1B 5
AR ECE ALK BEROC R XL P R 19 15 S 1 A2, (EA% S AR AT A0 WL I 00 i 1o P S5 e k. v, WA
HRUIE R EE TN, 573 BRI E L SRR AR R B et T 5emxCaEr, (A #
B KR A TR A B3 . 505 =, AR B BOE R CRE BT S HL b R mh A 35 22 )2 R 3
IO o HANSCIE [ 9815 R A X RO TR S B R (4 B A0, i o PR B 3R 14 )~ A% S A BAT I 1)
VEHT . S0, O A S BT B 9K Sl 1 FH 7 8 U B 3 i AR K s v B g i, Hevp, 0]
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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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