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H:FA Al H 2 OB 24 7 b Al H: @ mi g sa 4 B 1Al
AR DT_dummy DT DT_dummy DT DT_dummy DT
(1) (2) (3) (4) (5) (6)
digtrans 0.0027 0.0010 0.0011 0.0015 0.0021 0.0011
(0.0025) (0.0011) (0.0030) (0.0013) (0.0025) (0.0011)
H -0.0562"" -0.0191" -0.1157" -0.0254" -0.0743™ -0.0115
(0.0153) (0.0059) (0.0262) (0.0101) (0.0224) (0.0089)
digtrans X H 0.0074™ 0.0025" 0.0130™ 0.0033" 0.0119™ 0.0033"
(0.0025) (0.0010) (0.0036) (0.0016) (0.0029) (0.0013)
15 1] 75 2 2 2 b 2 2
Al ] 5 K b= = 2 2 = =
A7 b ] 52 35K 7 & P P P & &
AT Ay ] 7 KT = b = b= = =
RURIIUE =) 24719 24719 20409 20409 24719 24719
R? 0.3426 0.3775 0.3569 0.3875 0.3427 0.3775

T H FRon o U H WUH D 170 0 27 i T B AT Aol L s M 4 A b T o8 T 3 32 4 T g Al

(2) MM P 2 77l S B o B 7 BT BB TR B AR SE 3 R A R S O T 7l
S FERE T B U R B AR BB 1 OB o RO R BT %)™ AT SR A 3l 0 2 L0 i R B
b 55 HES T 040, A T BB R SR BB o [ 50 P 2 7 ol 1) BT AT S 5 4 S
R 5 N BB A R R G SO (Rl [ R 45 ,2014) o TR, o T 47 )l B A G187 5 1) A7 78 5% B, 3
X 2 Al e Y K A B P BOR BT B R AT A AE 22 5 . R 2 A (3) (DB S5 R AE
R A1 24 7 v i 80 A B Ak A B AR 9 i R S L R W
BT 2477 A Ml B S A M A K BRI R T BT A R IR X P T A B R
.

()i se e I Jy S oot o TH 350 4 s g 23 a8 aed il 9 249 TR A58 2 42 B2 M)l 1) 50 R - B

O BT 5y 25 % W K G R RS PR3 2% 7= I 4335 (2018) )
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R (Abbas et al.,2022) . £ BESE A M FRE R I, Al AT AT o 08 i F0 22 P B BT TR AT T 3%
W5, LB U e o O SEUEAG 383X — (B , AR SCal i A A7 Ml 2 1 14 HH A Al i i 19 T 3 5
Gl 1. F2HH(5) (6)F BTSSRI, il 7 A e T Xof B 1 B AR BB B9 2 2R ROV 7E i T 5
GRS AT A Al P S o B3, BT 358 4 IRy 0t — 2D iR Ak 1 80T A B ARL0T A A P AR 8 A IR RE 2
N o 33X PR T 375 P iR 2k — A 4R v 1 MM 5 2 1T, 03 i b A sl e 2 20, i — 200 i i )
T LR R , DT A R T 837 P 7 8 X gt 76 P AR B3R ) £l AR

3LNEMKREY

(1) THASE (IV=-2SLS) o A 2 A S 1) PR | 38t 78 b 25 A A P PR Y 32 ), R SCOR 2 B AR o
file e AR R TR R, 2 B ANAT 45 (2023) , 6 T 37 U 22 1 T B8 BEAR Sl SO, A SC ATl 07 A e AL
P fEL 5 3 T R A B 2 25 0 R OT M R A B AR R B R TR R R R, PR Al
Ho hk Fr 7 3 4T R R R BRI D B B AR A M T B R R
AR R, Bl R Y 1 Y 0 B VO I A 7 AR R ) 2 T Ml Y RO A e T SR LA O R
FRME . WAMEVET i) KRR T B IR A ANE S0 0 Aol ) 5008 PR FOR R % A B 3
We, MG AR AN A L R R, TR R R EUE 1% AR KT B3 ik T L R & (DighV)
5 A BT A A AR DGR o A SR R B R R A A, SCORIIE T D B R DG
[, T A 5 B Be Il A 25 2R W, 4 Ml 807 Al 7 B0 B8 02 2F i ol 10 P H AR BB .

(2) 18 17] 15 43 VE I ( Propensily Score Matching, PSM) o # 2 3 £ [7) 75 7] 58 T H 4l $h F A % 71
55 A B AR BB Y R S AR o Ml DR A B AT OB A A T i 1% 1R, AR SR T 1) A5 23 DE TS
XF I AR AU IR AT FE A T R A E AT 25 ,2017) , DT B B 356 4t 08 LU 05 A e 80 5 58 0 Al 5
TR B A Y Al AE SR R R BRI B 22 5 o AR SR R AR A vh i A 8 R Dl PSM Y
VC e AR &, UL R Aol b —4F 2 5 B B L 5% BY (digtrans_dummy ) VE N IS ECAR ¥ | 43 51 5k H a4
A2 AR DL 5 AR 1: LIDARVE AL 7 ¥R JEAT AR AR DL E . NDEBCE5 R A , 28 ¢l PSM [T ic )5 4 3
5 R Z B0 2 S E AN . BEJE AN SCHE T PSM S I AE AR ok TR Al T REMER AL, [nl 9 2%
R AL AT PSM J7 ik A ] T REAS i 22 R B8, A oMl KRy A e TR 10 P B R G5BT B R e AT
HNIE.

(3)Heckman P BOASE AL o R SCRREAS 2 56 T B 115 20 1) & A1 5 | & 4t g i o3 A M A2
AN AT IT K LR sl L RR ARG T, 5 BOA SO B Il AR A A7 AR A B HF 1R R, X ik, AR SR
F Heckman 1 |9 B A% 7 S A6 56 ) 6 47 78 B9 BEAS 26 4 fi 22 17 . Heckman 9 [ BORE T 45 2R W7
digtrans 5 IMRAL 1 R 538 3 5% /K1 B4R BER K, 3 WA A7 76 B I B e 4% 1k %, Bl 5
e TR W B Y07 M B R B SOSIATS SR AT o £ b A Ak TR R AL Y A A P IR D, A S B oAl
PR N VS i

4 HfpreEERIE?

AR SCIR 1 gk T A 36 A6 i) D E A 0 T 36 R v [l U 25 2R R AT N AR RS 3R b o i 5
oAt 75 12 OB A PR A 8, AR Gk R 1 (] 091 485 2R B A e o

(DB HAEIHRERL . — 5 181, A SRR B AL B DT_Dummy J& —J0 8 U2 5, A H] OLS [l 5 7]
AE I8 A T 2 B0 22 5 53— 07 T8, AR SCHT B HICAY o M R4k 20 1 94 A A DT 9 WL 45 2R 125 O 3 171

@ P PER A, RS W E Tolk 457 ) W35 (ciejournal.ajcass.com ) B £4: o
@ FAtEPER IS RS (R @Iﬂkféﬁlc»mx?ﬁ(ciejournal.ajcass.com)Bﬁﬁ:o
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BOATF AR HER IEAS B, B, A8 3040 5 A H Logit £ | Probit £ 8 LA K Poisson 5 1 X i1
BV AT AN T, WIH SR R TR T AT RIRLS | Al B0 1 A 20 A A B R B 1 il
TR WE RHIE G 1% BEERR . X—20REZY, BT8RG4Il 807 b 5 7% i A
PEHAR AN BT 4 FE HE RO A 3%

(2) 42 il e 24 [ 52 A0 o 75 I 390 43 A7 Ml 2 TR I g T 28 A 1) A ] 00 [T 2R T i RS AR S Y A o
Fli 85 R W PE, AR SCE— B P 1 A7 b <A 5y )2 T Y 15 2800 o e A, L DX T B s 1] 22 A
PR 2R (R T B 52 T A ol 507 1 B L 5 R 3 A BSR4 IR G AR A s DX T SR ) o S BURE R
KSR, i bk R ER AR SCHE A b A T 3T < AR 0 J2 DAY [ E R . IS5 R R B
Al B e R A T R A O IE

() TR . 2% Chen(2024) FYRITFE , A< SO LA REAS BT A0 B, AU~ 687 T Al 00 00 4
A AT o RO R T A AR A R, A SCHIBR T 2020 41 Bz LA 19 UL A A 5 Xof ke o A Y
PEAT R T [BIUAEE 2R WS, 70 P4 T A R A 5 A B 28 e o 3k TR SRR i B T RE AR R Al &K
T AGT B VB R BT A4 52 M R R B O IE , S ARSI — B

(4) B e G HE AR 5 o Dy b B B — 0 B 8 b 3 TR0 ) Al i 22, A SR Al 0 A Je 4 G Bt el £
SRR T (dig ) VR A Al 850 A e 20 it AR R AR i (SR AESE,2021) o 78 AJURE TR A 37 0 0 3 7
T, ARSI A HE T 1% 5% . 10% 5 15% A R TG BB SOR QB 6 5, BIVS 18] % R 951 %K
L5 i ) L AR ARLBE 23 ) A T AT — A8 3 2 AN ) BT 1L A1), T AR RE O i R0 ) & ) Rl
PEFRBIH R A o B bR AN [R) TR T 00 55045 281 %) BB 1 13 AR T 4 O Bl A e 7 P AT [l 0, [l
SER R, Al B T b e B RE AT RO RE AN [R) UM BN OB RLPEBOR B8 o A, A S8 2% Funk
and Owen—Smith(2017) B 55 7 i, i 13 315 CD—Index P51 85 78 P E AR Q1T , 35108 4l )2 a7 B
BPESCR IR A2 B (DT_CD) o 01V 45 3R 2 W1, R A i 780 o) 51 2 P B2 A BT 1) Al 08 2580 07 4TS P 5
ETE

(5) 3 4 i 28 B o 7 SCTT BB A7 78 PR 33t U 728 2 100 BUW AL A7 I 3] 8. 2% Chen et al.(2021),
AR SO FH R R v — A5 4 AW A & B (lard, AV T 2 B8 AU B o5 EE (rdratio , A1 B
S B ) R AT AL BB R 1 Ginno_pressure B AV i 41, TR A7 b He A b S99 89F 2% 5 A 34
{H) 548 i, JR AT R 9/ 35t U G R AR B0 A SCALTHES SR B2 e . [ 25 R R W] fE & LR ai oh iy
S B S, AR SCHEUE [n] )7 205 SRAT) DR A5 AR e, RIS T e 20 R e A0 0 P B R 01 R0 8 2%

T, AL AT

T8 HEE 3T A, 28 SO AR ST AR M 807 A e 750 T R 1282 1k i AR BISHT A9 BE A0 S 3t 1 2 SR 4
AEL i A Ay FE A RO AR AL o AR 3 20 3 B8 20 A e X A B P B 1 1 fie 2R %N A A
KWL S H TR 5 (2024) B0 g an T [l A5 A

M., = ¢ + B,digtrans, + Za, Controls + u, + 6, + 7, + ¢, (2)

SEofr 0, AR BB B M R L 0, S AR B AR (R B

1. 35 E BN

BRI I3 A AR o045 Al 20 A B AT LI e DG Ak R P A S T 5 B B )= S R L A T
Yy BR 1) 5 SR T HE Bl T 37 2B, B N 0E A R A e TR — B T 39 s R — A P R B B AR
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SIS VEEOR QT o P T 8 B A T R 5l 55 TR P 4R

7R 305 BB RS (2024) (9 7 1, 36T Ll 28 W) L i LN R LA 0 58 B O R R R
MRt A AL AL B FE T RO T DY AR TG N F(NB) SO T A oll 5 4F 02 5 A7 7E
T34 5K 5 @ 24 45 BRI 5L S7 43 2 /) BT HE A s 2 T80 (GRS 1 il 7 3t 3 )22 o 94 77 3 2 105
QLK% P (HER R ) 45 8 CRIE) o o (Top_cus Al Top_sup), W T 4k X 2222 % P (4 5 7 ) 119
WA R JE s @RT K% (R ) B9 B CR I ) B Lo bR 1B 22 (Cus_dev Bl Sup_dev) , ST i b 4 4k
HE N BE B RS 5 R W ARk 55 A Uy T - (D AR R I o o Rl 5 B R BB 5 A L
(NB_sim)® , REME 1 A b i 55 01 8 P FE 5 Qi A28 7 Ik I 7 ) T 1 = 8% M 25 A BLBE ( Cuus_sim T
Sup_sim), O T Aol & 75 SRR A T B2 LB O BT )R

F3ICAR T E BN B SRS R o B (1)—(6) F /R T Al 507 A0 4 7%k 111 4 5 sk Y
Wi o 275 (1) (2) 5025 SRR W] i b B0 f 5% 20 22 32 T Ak T B i 3 9 5k B HE 3, O 8 Bl £ b SR Al st
B S BRA S5 BRAT B X R R T R T R, 25 (3)—(6) B LN A Whon , By AL e B ml AR AR Aol
X A I R N RO [R] Ik A AR AR R 2 (R ) 8 B i B B A o X SR Al
WO i B nT LLm i 3 58 7 b T 5 DA R AR 2y 2 B i oMb e R T A A% SR, 6 2
Bk bR U Al B AR S RS A A TR 8 A W BE T, AR R £ AR OC E T Ty, it — AP i E
B PEBOR BT o 26 (7)—(9) PR T Al B3 A e Xl 55 SUBE R M i Al 31 45 2R o 58 (7) 310 4%
RRW], AL BT A TR AR T 8 A 75 20w F2 8 b 55 AULRE , 3 W Aol 3 5 By BOR =l
55 U, T B B 0 Z2 S0 Ml 55, DTS SR b 55 1 B2 B2, M) T HE sl s PR B R B8 . 5
(8) () FNEE R B — 25 R, A My BT A e RURRAIR 1 32 205 7 (R A ) =2 (] A% 895l 55 A ARLEE
WA B A Jr AU A A i 228 M 55 B TR IS AR AR 98 1 Aok 0 P (R R ) SR8, SR 5 AT 52 5 I
R0 2 o 74 = AN S 7 TN -3 N == Nl R s o R 1R I 5 Nl S s
W], A lb B A % B0 nT DL bl 55 A S T S e, B A TR R A2 R BT S R
SR A MV T L P £ AR BT

*3 MLE 47 IR E A
IR7E] 4 b 55 BB
AR NB GE Top_cus | Cus_dev | Top_sup Sup_dev | NB_sim | Cus_sim | Sup_sim
(1) (2) (3) (4) (5) (6) (7) (8) (9)
digtrans 0.0035" | 0.0028" | -0.0079"" | -=0.0143" | =0.0066™" | -0.0218" | =0.0038" | =0.0016" | -0.0020™""
(0.0017) | (0.0014) | (0.0025) | (0.0083) | (0.0023) | (0.0071) | (0.0018) | (0.0009) | (0.0007)
AL B 2 & 2 a2 2 & 2 2 2
Al ] 7 35 = = 2 2 2 2 2 = 2
A7 Ml ] 7 35K = = = = = = = = =
ARy [ 5 R = = = = R = = b= =
RURIRTEN 24027 24027 19366 19005 18008 18005 24022 19005 18005
R? 0.1284 | 0.1301 0.8400 | 0.8460 | 0.7686 0.7714 | 0.1291 | 0.7881 0.7596

ONNIE WG IVAHESE- R 4 €/ S S pll iy /AR B (S R S = 1 50 N B B i & Y LY U R PR R S
P R S BLAT 76 1R DA S S T A 0, AR SOM I T F2 80k 55 IR

@ AHAKBE VI3 TR X SRS 3208 Al 5 SCAR HE AT S B TE DU O A R L L, B BR 5 38 L 55 TG R B SO
SBERT #E A fif A P J5 19 SCA o, TH 5 328 55 8] 1R A 2 AR B o
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2RIEEANR

B SCEER o 7 48 7~ T Al B0 A 5% 25 5 0 fb 2 78 T R R YA HASOR A B IR A5 O U
A Ml B P AR RN o AR S S A A A BB A R R A T A = A s 22 i A A B
(Huang et al.,2020) . Hr1, B4 8 H/KF-(REM) 3 %558 i DA-jones J7 ¥ W5 (k55 45 ,2021) I T
e Ao M IV 55 41 3505 W 55 VR 1 A A A7 R e KT A B A L U S B S R FRAICR R
77 A 2R (TAT) Ry 5585 A58 7 7 B8, BB R, R WS AT R0CR e A B2 A (M) £ 2 2
WA AR 45 (2021) Gl X 124 5] MD&A SCASBUHE 64 71 MG 1, 115347 6 100 i) J 1y ) 45 3
BEA ARV R TR S8 R0 SRR BRI . A RIVE AR ) 48+ BB BCE R R4 L RI0R Bl 4
b B B TR 48 e Al %] T 3 28 1k 14 38 1y R ), O A B R B 4R AR E 1 SRR
HE— 25 i, A% SCHE T R R 4 4 AU A R 3 5 ) (s R AR A, R Z0 il BRI R S BB J) . £ % Ersahin
et al.(2024) (5T , A% 343 0 3 AL 17 R £ 00 o B A IR L TR (TCO) S & P 0 s B A LL &
(TCS) , >k 2 £ b 14 52 5 15 5E 1% Bl

a5 (D)— ) INEER BoR, & BF R (digirans) b T R AR D3 i 5% BAG R
B, RUVECFALFE B AR T B ARG HACE 48 m TR A2 IR TSR0 N, X8R, &
b AT LA SE 2o B80T R R BE N B TR BT A RZE A PR R A R S R TSR A Ot R B Al
SRR (1R B 0T AR S I A AT O o YA FRARCR 4 = O Al R R T A AT R T AR AL AL
BEVRAR  (Gao and Zhang,2019) , 3 17 A 0 3 Al S8 MEBCR AT . 25 (4) L (5)F S5 1R W], Al
BFARTE Y (digirans) %R AL 5 19 52 55 1 0% DL Bk & 7 B4R 9 52 5 £ 6% 4 52 i 9 A T R 808
2O IE Bl BT ARG R BB A A ik st I 0 AE T T R I 55 A BELRE ) L % fire AL 1 AR A ol R AR 4
JE 7, 30 3 46 W B 4 Rl U 8 R BB 2 15 5%, Sk 4ol I e B0 7 M B R QN 16 h #2404 SRR (KRB H
R ,2018) o Z5 b, Al BT Ak 36 AL R 68 A5 RCE T A Ml TR BRI, 100 A B R AT O s Ak
k1 5 4 ol il T A i oMl B L T AR I B R LR R 2 T A B R BT R R, R 3 45 LA
ik o

=4 MEI S REE SN

- REM TAT MM TCC TCS

< (1) (2) (3) (4) (5)
digtrans -0.0065" 0.0157" -0.0036"" 0.0310™ 0.0151"

(0.0028) (0.0042) (0.0017) (0.0147) (0.0079)

P AL 2 2 2 & 2
A Ml 1] 5 5% P & P P P
A7l B8 2 20 b 2 =2 2 =2
AR A7y I8 5 R = = = = =
ML A 20409 24719 24589 19310 19271
R? 0.4910 0.8200 0.4160 0.7387 0.7243

N #H— T

T R SCERIE 20 TR il B9 25 e 2 T o R R B A B A QT A T 1 )R SR i
PERAR A B K A e BRI T Sl RE , RE S LU B & B LA O BT A R R O R
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OB L H AR SR 200455 10

JEBT S REBT L P it R af T3 . R R BRI A A BE A A S5 B AT R Je B2 R R (ft
A% ,2024) , P Fe Al A0 ] 12 8 AT 8 U5 LA B A Ao sl ok A & 3% s i T Hose S h i s o A
Ml 38 2 507 A B TR R AR A R R BT Y B AR 3 T e X BIE A D Y TR SR () I 2 R R
S LIS N T3 28 A o B Ah , B PR B R G Ok 4 1 4 AN 5 IR BN T RE A2 1 A Ml B in
T R B o R, I SO ) Al O OF A AR AT O o £ b AR ST, AR P BOR BT RE
O BT BRI R L 18 0 PR AN, A A TR A B A S W R R AT D DG A BT R, B i B
HRE,
ARSCHY A LAR T B AR G 50 A A AR RIS B A R X 15 BR T B IR ) AN
F,., = ¢+ B,digtrans, + B,DT,,,,., ., + Bidigtrans, , X DT, ..

3
+2a/vControls tu, +0,+7, +¢g, (3)

Hr kL, R R A i 7E o+ LI OE R QBT A RD,,, FIWE R BT RDM, ..o RD, ., LI}
KT E  RDM, ., LL B3 - 0F & =) /48 8 A (Chen et al., 2021) ;4 b 38 33
RE bR 1048 B 2% PR AT B A 35 N, I B B O, T W A b W R 45 AT S iR /b AR A i 5
TR — 3,

TSR TECE AL A A PR R B 5 RS I R A SRR (D) ()8 DT
DT_dummy WA TH 2 034 4 2 o0 1E , U8 W) 5 90 1 2 1 5 R 61050 e 8 A7 Rl £l I K R A F¢
S URAI I A AT, A R T A Ml 3 o R 5 ) ok e R A 2 M R B 1 T 1) SRR . 3B (3) L (4) 5
rh il B A B T 5 B M R R B A B EL IR A T RO 3 O I R W Ak B A T —
AL R AT B AR AT Al 1 IR B O AR o AT Ak AR TR R R R T T
BT EREIHE T .

x5 H—T o BEBEEARGHE L LFHFEH
Eh RD,,, RD,., RD,., RD,.,
(1) (2) (3) (4)
DT_dummy 0.0106™ -0.0186
(0.0046) (0.0172)
digtrans 0.0041 0.0043
(0.0029) (0.0029)
DT_dummy X digtrans 0.0042"
(0.0023)
DT 0.0212° -0.0806
(0.0125) (0.0595)
DT x digirans 0.0132°
(0.0073)
425 1l A% = = = =
4 ol ] 7 3K = = = =
A7 Ml 11 5 3% = = = =
AR5y I8 5 B = = = =
RURTIIEIER 24718 24718 24718 24718
R? 0.9767 0.9767 0.9767 0.9767

F O TR EE B A PR BT S A R BRI R . (1) ()PS5 R R A i
PEHAR BT A Al , HAT A 4R R BARICAT O b 35 IR T R M B R G ol , BB WU P £AR 81
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TGN, Aol BB A R AAT Ny e it — 20k BRIVl S B P R B3 A T O 1) SR ARRE , 94D e
SRR BN EAT R o 0 (3) () I P I T R EE 19 1ACF T 835 0 1E Al O e e 2/ A
Tt — 2 SR A B A B AR BT X AUF A R A 3 ) 285N, R T ol R A B T OB P BOR BT RE A
RO AE ORI 38 0 G2 i A M T R BN AN 247 D it — 2D e A 3T P 5

*6 HE—S oM - BEEEARGFELLHELRN
RDM,,, RDM,,, RDM,,, RDM,,,
e (1) (2) (3) (4)
DT_dummy 0.0087" -0.0050
(0.0014) (0.0045)
digtrans 0.0039™" 0.0040™"
(0.0009) (0.0009)
DT_dummy X digtrans 0.0020""
(0.0007)
DT 0.0204™ -0.0130
(0.0037) (0.0119)
DT x digirans 0.0043™
(0.0016)
5 72 = = = =
A ol 1] 5 5% b P b P
A Ml ] 52 3500 2 2 &= &=
AR [ 5 2K = = V= =
PURIELED 20765 20765 20765 20765
R? 0.7807 0.7807 0.7821 0.7821

X LR AE A AT RE Y 28 T o il R - JOUBT A R BT I ST T RE B 14 T 3 L A AR A e A
2 AR T T T T R B 383 g, 1WA A R A A A B R . Ae b R R R
Pl U 3] 1 S5 (0 A AL 1 T 5ot O Tl £ 8 Ak R 0 U TS AR O T 7 e AR B R £l
WF RS RE AR, TR 2 4E S BB 18 3 A, BUBE I B AR BB A8 o — Bl B 8 A9 IE 11 15 5
I i 7 e 186 1 Aol A 14 9 20 B S RE Ty, A AR AR o Al i B e 4 A T B F A B AR
AL Al BT A e B gt — 2P i 13X — 1E TRTRZ O 38 a4 T 32 T R S RE A AL B AR 2,
ARG R R B T IR S A S

L. EwEET

AR ICHE T L A W 28 F1 SBERT AL 1 T A B b7 28 RIARAS , SIETEAR 56 1 i ol 05 A e 8 ko 11
B AR BT A RN o BT R B - Al 7 A e AR R LTl Al F) AT VE BRI, 9 HLiX
— BT AR TE — RN AE VR 50 J5 U5 98 S o @BLHI 23 B 2 B, Aol B A % 0 3 00 i 1T 37
5530 AR S AL TR RE A oMb PR P BOR BB, R ol 36 3 K0T T R S BN T I R B SR L
Ml 55 3 Bl A B () B A ke P TS 14 U BRSO B T DA B AR A Ak 7 Ve 1L 2800, DA S [] i A X
TeRAH o @5 BEIS BT s, 68 B AT Al | M P 2% 7 Al R R T s 85 5 4 s 0 Al il &5
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A b K50 A T TR0 F B R BB B W RE 28 B W 2 . DR — D A B AR Y SR P R B T L
DL AL T 3 BB 3R, D Al I e v TR AT 35 S A i AR I 16 8l , 0B A BT O o AT
AR A A JE T 5T A 77 g B B A SCARY ST A i A U B R BT B A R AR
TR T T BORZE SRR

(1) [ 58 S J 3 T A 7 0 5K S 1o, DA Aol B AR 5 B BOR AR & 5 [ 98 (3t 1 i 4= i 7, 0% 77
BVEEORQIH . A ER R, B YEBOR BT & 2 BV EE R E T R LA N &R
Wi o DA I, TSRO Al T AR BB R AR AR O o DG U A O A T I R R B, RO R T A SR AR
SCEL AR B BB R QT . — O T, RS AR G e R O AR A R 4fE S
55 BT 2, B RS S AT TR 48 v R BT R SR AR 5 55 — U T, B SR B T
PR3 41 S R0 A e B I T A ol B[R] 9 R A R AT 3t R A () Al 1] A B R B
i L A5 RO, o A 0 6 i B A e B TR B Ah AR SCI R ST A R AR I B A B R
R 3 Aol T 308 T 5 0Bl 55, i WA ) T4 Sh A Ak oK QB . M T It BUR I E & T LB R
PEAC A B5 48 547 Ml 228 W A B AR A AR A A ol 3 555 A ) JBE A A A Ak B B 0 0
Gyl B, 5073 BT 5 32 R 1) S0 0 AR P 4 ) o

(2) F A AR AR BT e B b i SR AR T, B 0 1 ) A2 22 S A0 B3R, bR S i T 7 18 B R B
R BT AT RIAE AN Rl AN [7] A ll  fr) 2 i 5 S AF AR R 22 5% 0 AR SO IE 4 IR R,
b i e T TR BT A AR BT A e R SRR B AR kS L E A T 5 S Tk 1 AR IR R
AR o P, 76 307 A 5% A BOR ) i 5 T ad F b, BB IR BN [ AR P R AT L R
[ BN SE Al 1 22 S R 5 IR BE e — T 007 AR AR SO S iE, T AR L O A 4l fig
S0 b i 0 A e Rk A e e R B 1) T 2 PR T A A A YO R AT L I g3 B
B s bk 15 A 0 B i AT Al R A A AL AE R B AR R AR A R T SRR . @BUR
AR S E0C I Nt = e A1 N £ 7 A ENI = o 415 0 N s A A o S (1 ENW= o AN 9 RN
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Digital Transformation and Disruptive Technovation: Evidence from
Patent Networks and the SBERT Model
HUANG Xian-hai', SUN Yong-ming', CHEN Meng-tao’
(1. School of Economics, Zhejiang University;
2. School of Finance, Zhejiang University of Finance and Economics)

Abstract: Disruptive technovation has emerged as a pivotal driver for sustained economic growth
and remains a primary focus within academic and policy circles. While recent studies have underscored
the role of digital transformation in enhancing firms’ innovation capabilities, empirical analyses
specifically linking digital transformation to disruptive technovation remain limited. Existing literature
has concentrated on identifying disruptive technovation by assessing the breakthrough level of patents
or their influence on future technological pathways, yet such methodologies often fail to capture the
multidimensional nature of disruptive technovation. Several qualitative studies have advanced
understanding by exploring the phases and drivers of disruptive technovation, but they frequently
overlook the mechanisms through which digital transformation supports and catalyzes disruptive
innovation. Moreover, while there is acknowledgment of the economic impact of disruptive
technovation, few studies have comprehensively examined how digital transformation and disruptive
innovation jointly reshape the innovation ecosystem.

This study addresses these research gaps by employing a sample of listed firms in China from 2008
to 2020. This paper develops an innovative strategy for identifying disruptive technovation,
characterizing patents with bidirectional properties—those that are both breakthroughs over existing
technologies and influential in shaping future technological trajectories—as instances of disruptive
technovation. Leveraging the SBERT model and patent network data, this paper creates robust metrics
for measuring disruptive technovation. The results reveal that digital transformation significantly
enhances firms’ capacity for disruptive technovation primarily through mechanisms of market
restructuring and governance standardization. The heterogeneity analysis shows that the positive effects
of digital transformation on disruptive technovation are particularly pronounced in state-owned
enterprises (SOEs) , firms within strategic emerging industries, and those operating in highly
competitive environments. Further exploration highlights that disruptive technovation not only
influences firms’ R&D resource allocation by boosting quality and efficiency but also curbs
manipulative R&D practices and fosters continuous innovation, driving new quality productive forces.

This paper makes several key contributions to existing literature. Methodologically, this paper
advances the measurement of disruptive technovation by integrating internal technological features
derived from patent text data with external characteristics from patent citation networks, providing a
comprehensive framework that captures the dual-directional impact of innovation. Compared to existing
metrics such as the CD—1Index, this approach enables a nuanced assessment of knowledge absorption
across patents, covering both forward and backward knowledge flows. Mechanistically, this paper
elucidates how digital transformation acts as an enabler for disruptive technovation through market
reshaping and governance standardization, which is confirmed by market data, supply chain networks,
and financial indicators. This mechanism analysis demonstrates the transformative potential of digital
capabilities to reshape market structures and enhance governance, fostering disruptive technovation.
The findings offer empirical support for the synergistic relation between digital transformation and
disruptive technovation, highlighting how this interaction promotes high-quality, efficient innovation
and continuous technological advancement. This paper enriches the discourse on innovation strategy
and provides critical insights for optimizing the innovation environment and advancing industrial
modernization.
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