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95% EAF X [ 245 R s AT U4 7 s b T Al B A R B VE TR 95% iR E(F X, TR
AR I A R L] P A IR TR

m

APt 5 BB 95% i X[l
(1) (2) (3)
Digital_top_iv 0.543 5™
(0.128 4)
Digital_up_iv 0.555 7"
(0.033 8)
Digital_down_iv 1.453 9
(0.098 8)
Digital_top 0.3952" [-1.192 5,3.666 8]
(0.160 8)
Digital_up 1.346 17 [-10.084 2,5.669 4]
(0.643 5)
Digital_down 0.657 4™ [-5.7615,8.684 5]
(0.3179)
Kleibergen-Paap rk LM 10.20 8 ™
S—Br B FE 15. 44 12.74 14.22
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R3(4)
ARk B o= 95% HL {7 X [i]
(1) (2) (3)
Pl Az i ] i i ] i
A 1 E i £l i i i
A it il il i i
AR 16 060 16 060 16 060 16 060 16 060
R ~0.096 9 ~0.094 4 -0.0155 -0.632 8

() AL 53T - 37 BB H B AT R 3 R

T SCA SEUE A3 BT UE B 1 A7 Ml 502 Al 0™ Ml e A ol 50 A 1 T ) i 2800 {H 3 R B A 3 — Ui
HH AN S VR A B2 SR RTINS R H KON, DA B AT B A A BT A B RN, Sy
T B — ] 1, A SO S A R A A (2023) PO RGBS R R B S B B BT B R B B A
B A 8 5 A A T AL R 5

L. 3 Bk

(1) EERZ PR FERERON  FER S A A e B A h S S ZE Al 7= b b iAol i o
HAT RIBERON, . — 5 T, SRAE A A B AL SR AR Tl v ) AT L 32 AR ) ) 5 S5 £l 5 3 2 A 7
RIYESR o5 —J5 I, f s Al A T E R A & e il 4 i 3 v L SRS ) Al AL 2 i A 5 IR 7™l i T
U RO A LSRR BCR L R ARAT B, AR SCR A AR b A BUZ 0e 5 007 W848, 24
HARA 5 8 IR AR B B30T Ak e TR0 R AUT 1) A 473 194 2 (0 JBOX 48, A k7 322 00 0 5 1) 99 T BE P ( Forward -
Looking ) 5 K FH R AE B A0 G HETR) 51238 43 B F 40 =2 L Al 8 A5 B2 BB T 101 38 3 ( Intensity ) >R FHARAE H
B A S ) Ao 21 B B 5 B2 B3 S 180 ) B (Scope) 5 5% FH HH BRSSP S B ) 14 4 03 B B8 BOR 5 o
B HZ A MR (Constaney) . 3 4 TR T BUZ DRI R BERON A9 BRI S5 RO, LIS FUZ BB S
I B TR 1R ( Forward =Looking ) a1, 7E3% 4 31 (1) A FAR ML BT 4K ( Digital _top) 7)1 5 1 ir 4074
(Digital_up) 7755 W74 ( Digital _down ) 1) R A4 R 1E , BEWAAT M A4l 7 B 1R i Aol 207
Pettiesh 1 fE Al A BRUZ B8 S 1] B9 RTAEE; 51 (2) (B (3) [l 45 3R o, A8 312 807 B T 5 1) i IS
( Forward-Looking ) ¥ B3 M1E , HA(3) HRZEAMN BT ( Digital _top) 7=\ 5% 874K ( Digital _up) .
PSR WK Digital_down ) 1) R B IEE RNT 3545 I T B ARAR S 0E, ifF 251l AR SCHFA T T & UK
(Sobel ) Ky A5 Z (43510 67. 61 .51.23 17. 30, Y976 1%89/KF F 3. FE#ET T 1 000 YK EHEE (bootstrap )
Kl , 15t 95% B A5 T o/ 200 B A5 X 8] 2 [ 0. 301,0. 316 ] [0. 325,0.350] .[0.106,0. 132, ¥ R 4155
0, EHZMEFRIH T m B SR AFRFE AR & SCUE A B i B SR BT 5 s A 2, Ak
SR PR DR TR B0 38 o B T8 B2 (B T T ARG )R SR B AR S R R T HLRIAE
FH BIATA A Al e bR e Al B A 3l T AR Al A B RO BB T 1) Y T RE M R B TR
DA KRBt BT A s Al B AR BT

@ U B, 8 B2 BB 10 B ( Scope ) FHFEEE ( Constancy ) SHIES R BAF#R
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x4 EEERREHBMIHFGIEER

A L 0 R ) R

R BT 5 ] iR E

AR i
(1) (2) (3) (4) (5) (6)
Digital_top 0.102 0 0.108 1" 0.334 0" 0.112 0™
(0.010 5) (0.011 3) (0.059 2) (0.012 0)
Digital_up 0.063 6 0.029 7" 0.142 8" 0.038 3™
(0.013 3) (0.014 4) (0.083 1) (0.015 7)
Digital_down 0.007 6 0.029 8 *** 0.165 6™ 0.0112
(0.008 0) (0.008 6) (0.0456) (0.009 4)
Forward-Looking 0.541 0™ 0.526 6™
(0.009 0) (0.008 9)
Intensity 0.141 7 0.139 8™
(0.0022) (0.0022)
B -18.658 3 19.486 1 9.005 7" -64.329 2 19.622 6 9.498 3"
(3.4322) (3.8446) (3.367 4) (16.5257) (3.493 4) (3.563 2)
Pl A il il il sl il il
A0 [ il il il il il il
A el Pl 1 Pl i i
A 18 783 18 783 18 783 18 568 18 568 18 568
R 0.878 5 0.905 5 0.906 5 0.709 8 0.925 1 0.926 1

(2) 0RO AIZEA b A A b U T AR SE T 7 Mk B P ) A 2 R IR A 1) £ A Al
P BT BRI R AR | SEU T HH 28O0, DA T A2 32 8 A Al BT AR 2 Y R T e O A A 3
FET AR R FHRAE TS A, A SO SERE SO AR 2 08 (2016) Y AhEl A1 7+ (2023 ) 2 (5%
R AT L T T 22 % & R B B (Apply ) VRIS BR B 5| 09 45 4F BRARVBCT 2 0% & R 5 | U B8 R
( Cite) A7 X Hfb A B i bt IR R HE K, 38 5 TEAR 1 0iRgs H RN A [mE 2508 AT L B 2 vk
LRIECA HIEE(Apply) B, 51 (1) 84 B Ak ( Digital _top) 7= v A% L EECF 1K ( Digital _up) 7=k
N UARECTE AL ( Digital_down) B RN W3R E BT U ZE Al 7= b g bR WAl B A T AR
N TEAT L B T 2 55 LRI G FRE G 51 (2) B0 (3) ISR Bos  BUF & U LRI G HE A (Apply ) %
B R N IE, HA (3) AU A 85 4k ( Digital _top) 7 MV BE 1 Uir 805 4E ( Digital _up) 7715 F i 87
& ( Digital _down ) W ZECEEMERNH A T T B BN IE, 0 A SCHEAT TR WURK R, 15 Z (8
G35R 2.75 25,46 .26. 10, 315 1% K B2, R HE1T T 1000 K H SRR 15 1 95% & (5 T
AN E AR XA [ 0.003,0.026] . [0.192,0.227] .[0.104,0. 117] , Y3 R4 0, FE 5L P51 HIX
OB R SR T R SR A BRI A R 3, 3RS RERGE IR, R O R T ML
YER, BISRAE Al A=l B b R e B er A 1 A Sl BREA Tl A B 2 05 L IR A B i 5 51

O CELR S A BT L5 FIBCA HITE(Apply_f) X RITRGR R0 HEAT A FEDE S, SRR, U Al 5 7 Ml B b e il B 1
PR T R BT AT ORI B R, BETT R TR R B RDKE . SSIEAR R AR BT AR
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i, AT B TR T A B A BOK- o ZRE 9 BN, 7680 AB Ll A ROdE W RS v | B — A ll (Y %
RS FRIHT ) B JC ik R S A AR T SR o R, Al ok P45 sl 25 5 A DI 38, 7 T A 36 o JEL 4 11
SE B ELIFEE R AR B O B3 AR B TR BB Al & i), AR 2 5 0 R A i T B R Y

x5 AMiREHEENEREER

. B 20 L RIHR G AL Ber 2 LR 5| %
(1) (2) (3) (4) (5) (6)
Digital_top 0.189 4 0.148 7™ 0.789 8 0.151 4™
(0.008 5) (0.0149) (0.021 6) (0.015 6)
Digital_up 0.056 1™ 0.020 5 0.614 4™ 0.055 2™
(0.010 8) (0.020 0) (0.027 6) (0.020 2)
Digital_down 0.019 1™ 0.029 1** 0.072 0 0.032 9™
(0.006 5) (0.010 8) (0.016 6) (0.011 0)
Apply 0.114 7 0.071 0™
(0.012'5) (0.012 4)
Cite 0.043 3™ 0.013 0™
(0.005 7) (0.005 8)
R -43.354 6™ -22.670 6™ -22.007 2" -101.9 142™ 15.633 4™ 0.508 1
(2.540 1) (3.150 1) (3.1456) (6.456 6) (4.423 3) (4.5829)
P A i i il i il il
AR E Pl i P il i i
AR E ) ) £l kil I I
B 18 783 18 783 18 783 18 783 18 783 18 783
R 0.859 8 0.877 0 0.878 9 0.940 9 0.884 5 0.886 2

2. T W AR

AL A2 A AN e VAR 7R B A A rp RS 2 X A R BE Sl T A SR T
Bk RSB DL R B A % R AR A B A s ] DT AR A e A A BT AR
O, AN T B A R . AR SO %98 (2016) Y RARAE (2021) P BRFSE , R I BEFE AR Y 3
B, R AL AIF & A A S5 53 TR LU (B (R&D) LIS I BIE & A A TR S & T A7 AR L B, B A
MERSE (2020) 7 (10 5 U B H R O 8 7= | IR FHHCH 5 B 98 7 HU AL ( Digital Capital ) LIS
SR R AFAE B T A IR . 2 6 31 ( 1) B AL R R, 7=k R 504 ( Digital _down ) 25003
B P EE T W A B AR A AL A A A A SEINE & 15 510 (2) 81 (3) BIHZR R, & Al & A
AYEIE 5 L (R&D) B 02 R E, Bl T W71 ( Digital _down ) ZBCEFEWERNE A BT T, it
AN ARSCHEAT TR UURK S 15 Z (BN -2. 48, 7E 5% H/KF E B3 REFEFT T 1000 &K A EEAR LR, 15 H
95% B A5 T th U0 7 X E] [ -0.003,-0.000 ] , KL 0, FIRGEREBH] AAAE 85 F i it & A
AU WO, Bl B T il W5 | 4 Al A e A A 1) L2 A | i BELA: 5 Al B - AR e AL, 7l B
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AL R T ST 2 AR R 5 T AR AT o e Y RURR B DRI B R A A R SR LA
SRR HOB A ST IR . eAh, T3 A0 B it RO A = e T I i b LA B A MRl i 5t & s
[E] DA B AR [T 4 B | S BES i e AA i HAF GRS . 36 6 91 (4) 25 R IR, S0 A b 30Tk ( Digital _top ) 74K
2R A A A M R T AR D £ S A BT BRI I L 50 (5) B (6) BHEEE R R AR s Al
(T AYE TN |5 FU ( Digital Capital) 2503 0 1E , HAE AL BUF Ak ( Digital _top ) F B ME [F1HH
fF EFb, BEAN AR SCHEAT T R DURK SR, 5 Z -2, 14,78 5% K B8 3% RIsF#E47 T 1 000 K H
HHREAS 55, 75 H 95% B A5 E T P A 800 EAF X [ -0.002,-0. 001 ], KA 0, FIRGEREW  fF 74
TEA MY B GEAS U W AONE , BV ZE A Ml B - A B AR T AR A Ml B BE A, AT 980 28 £ i Al B0
AT Al AR BT A B B T X B AR TR SR B, 51 R i LA SE S, TR Al
X B e AT SR R BPE  SZE Al AR AR TS 9 T 3 ) £, W) DLGE 3 o SR 5 AR PR A T B (R AT £
SR PR A B AR AT RS B 5 A A () L8 B TG sh 28 B, R EOR AR TR A, AT 7R AR B
YA R T AR

®6 MMM FRIELER

- WHRNA W8l [ ESAE ST
(1) (2) (3) (4) (5) (6)
Digital_top -0.002 7 0.036 4" -0.034 4™ 0.167 9
(0.003 5) (0.019 3) (0.017 5) (0.012 1)
Digital_up 0. 009 4 0.124 4 0.031 2 0.025 1
(0.005 8) (0.029 8) (0.024 9) (0.016 3)
Digital_down -0.012 1™ 0.034 8* 0.010 8 0.033 5
(0.003 7) (0.014 5) (0.016 7) (0.009 6)
R&D 0.1271* 0.124 4™
(0.063 7) (0.063 2)
Digital Capital 0.008 1 0.0118"
(0.007 0) (0.006 9)
iz el -5.151 6™ 23.154 9™ 14.125 5™ -6.092 5 -28.675 5™ -25.892 1™
(1.3590) (6.605 7) (6.8707) (5.9557) (2.655 4) (2.6879)
P AR £kl et gt bl Eeil Eeil
AN} £t £l £l Fasitil 2 il £l
AR i i il Pl i i
B B 11 303 11 303 11 303 18 542 18 542 18 542
R 0.1552 0.924 7 0.925 1 0.142 1 0.876 3 0.879 0
i SIS b
B SCRMAEEE T AT STZE AL AN Ml B B Al B Aot B8 sl A R B A2 i, i — 20 b AR SO
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AV AT il Aok 2R T8 00 A i DX A JR T ) DY A5 T 48 7 AT M A5 ZE Al AL A B Al B
PR AR ARl 5 R B 22 S AR

(—) =AU R

S N 1 T R 275 ] 1 = 2 N o AR 4 Bl A | -4 & - AL T - N T B N
SO A AL 2 o A Al S AR A Al e i #EA T [BDE 2 7 SRR FEAREA ok, kB R T
Al B A E T i 8O0 T3k — B RAE AT A R AS RN AR . A Aol ih T2 Al 2120
BAER R 2, HOSR BRI X A8 | B AR MR ), i bR Wi A xd A B2 DS 1 [ 7
RO MELL A AR . AR AR B Al AR SR i B2 5 0 | ELDR 2 40 FE 0 3 T S A8 A S SR Uk 7 2
B R IR L B R T AR A 0 T AL SR 5 A R B S P R MR TR AT
MM AR ATl N G145, ot M i Alk o A sl A Al , S04 Al B REARFE SR LS AT
A, 30 3 A VRS BRI M A A R AR T

(Z) 4Tk KE

N T R RAT AL AT AE A L Al T A ol B T A Al B B A Al R A S B B R, AR SORE
REAA 3 2 1 36 M5 B 55 b o3 Sl AT BV oA SR L3 7. A5 SRR I AE il il b, A TE 18] 977l i
Boer Al BN, X —BUGAE RSV P A A A . X T eSSt T F e LN BE A5 A4 )5 A 22 5% . 7E 1l
Tl v A RN 2 RS R R R B A RRAE R R SRR R AT R R IS RS S 2 A Y
X il A B R PR ORI R R 1 2800 RE A 3 I N R A% AR, DRI > IR e R — BRI S B T
PV BB A 2 5 77 A T 1o ik S SO, TpR 7 M B TP R AR 8, AR S5 ol b RO ) 45 A A O
B R o R ) A BRI IR 55, LR S5 oMl Al S AN T 5K S e RO S T g i) 2
NGHPE R, A, MR 55 M AR A A A7 Ml 18] ) R0 7 A K 117 A k2 22 5 | B0 A e Bl ZEAR iR
FATAAE BUE WA HERE . BN, 2022 AFT I L BT R IK B 44,3 %, BV BCF AR 21. 4% T
Fe A5 M BCFAC A 1.3%©, W0 sE R R A i o Jr 28 T BEOF AN IE T T IR 55 Mk &1 7
b R E R

x7 EFLUSERERMITEERBNERRESTER

7R B Al el
AL
A 4l AE A7 Al il Ml i 55l
Digital_top 0.181 8* 0.138 7% 0.108 7*** 0.119 4**

(0.028 0) (0.018 6) (0.018 0) (0.026 8)

Digital_up 0.058 1 0.062 7" 0.195 1 0.024 8
(0.039 6) (0.024 6) (0.031 6) (0.023 5)

Digital_down 0.000 1 0.049 9 *** 0.086 2™ 0.019 4
(0.020 4) (0.013 8) (0.0205) (0.015 3)

@ Bt K T (2022 4F H [ AR 1 e 55 A T e R SR )
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®7(4)
- TEALHE B £l 27

E A Al AEEA Al il 2 &

i il 24.910 3 -6.710 1 20. 668 9*** 0.357 2
(8.3156) (6.041 4) (6.816 0) (8.0799)

A kil il Eil] £
Ay [T Eai Eeil il il
A [ 2 Eil ] ] ]
A 5892 12 817 13 059 4 469
ra 0.884 1 0.887 2 0.875 7 0.910 4

(=) W3m5 &

137380 ] RE LA ol (i) B 7 A R Hh S A4 . M7 BUR 5 T OR3P AR B A £ A S BIL, l E 23 SR B
F L H A X 22 DRI AR R > R 1 s 2 BB R Tl e B A iR . R
56 17 70 43 T R BT AT UG D SO B A, AR SCAS SSRGS AR (2009) 1 HBRAE (2018) FH B SE R
FHAN AR kA e A A BT A8 0 T 3 00 48 20, R 4% 4R JE P AL A AT 0 HEAR BT, 3R 8 S5 R o FE T
Gy R B BOREA 7 B b RO A SR AL BOR AR R  RTRE A S R . — O T, BT
SR HOR SRR R I 1) B T A R S0 Rl S Ak s A A
PAFECA A AR 598 F . M0 BIBEAS 1 85 DX R W At it 3l 5 2805 Al i 20 TR SRR
POELL ) AR Aol A 8kt i 055 1 e A b B A BIORORE ; 55— 5 10, b 3 A M AR g AR T TR RE
DX 5 R Al R 2 A ] — DX, R A s Hh AN A2 BT 25 R 2l T B Al 43 ) 43 A7 A
Ry, R AR Al 8 R A T R 32 T 03 RIS RN

(M) HREESE

TR DX IR J e i) 40 4 Al A2 A7 oMb 450 S A Ll Al B T AL B A R i AT REAS R, AR R
A IR AU XA B B2 R ) B SRR PR, L AR A RO A Ry L e T 37 5 ir
A5 R S 1) HAT W D33 PR IR AR SO A 0 W7 3K = R 22 5 B e A v HH SO0 T TR AR 28 5, 36 8 A52R
R BT AR AR A S5, B = A3t DAY ol AR R0C7 A L R rh R 52 21 =ik B8 B W B0 AL B 52
TE SR DR FFAE ML B R 07 AR AR AN, X R RES B IX A ™ SR b 25 A S I R A
Ko BR= A XAl R 2 B0 T 1] 4 BR A Aol , He A 7 B EAR IR T W SR WK B AT, T
R TR A T AR T B St e 3 e o A R R R A 5 AR R A B T 5, DR TR L B P
BRI TR SRS AV R A 2R A RS X, = M SR RO S B0 L BER -5 R il
RS . ARG M DX G [ R8T 2 A R GETH/AE, 2022 AFAURTER ="l i ek 83. 8% , T2 1k
N T RE DA AP I 24 45 v O 7 b A o i R 5 Ml 5 K50 =7l o L 61, 39% , (EINER T3 A K SR <
TPkl e AR BB SFESCE R ; T AC S A L APLAON T B Bk 55 0 . B AT = M SO
AR FERE TT AR, 1 AR LS DX Ml B3 R] 3 AR Ry, 3988 1 Ml B B TR A AR A B T Y
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®8 ETHHARMMEREZRSENRRESTER

i 4 FIFE %L Hb X J - 1)
At
LIk ki€ 3553 48 Bk K=7 TR=1 PrRe
Digital_top 0.150 1 0.156 7™ 0.202 9™ 0. 066 5™ 0.0615"
(0.027 1) (0.0210) (0.024 6) (0.0339) (0.036 3)
Digital_up 0.024 3 0.111 8 0.063 2% 0.010 4 0.043 1
(0.034 8) (0.027 1) (0.0315) (0.040 9) (0.047 0)
Digital_down 0.038 0™ 0.038 1™ 0.048 1™ 0.086 1™ -0.001 8
(0.017 9) (0.016 2) (0.019 0) (0.027 1) (0.025 8)
R 5.261 4 0.4723 1.3547 3.4777 22.8112*
(7.594 4) (7.064 1) (7.2855) (12.080 8) (10.769 3)
Pt A P i il Pl Pl
AR [ E £l P il il £l
A E il il il il il
FEA R 7 642 10 225 5515 2999 2155
R 0.885 1 0.890 8 0.877 8 0.877 6 0.913 3

AN B BOREIX

(—)ARER

KRS AR N 5 |0 S A5 b BE BT T O RVE A, R i s AR = M A 2R S B 5 o
JEBIICHE, SR, BAARME 57D BE LT T 7 A 0 AR s A lh e R RS2 e I AN W . X e, AR S i B e
ST B ZE T AT A ZE A b AN R T T Al B P A e 2 A o £ Al R R A 2011 —
2021 AF B AT R AT TR o FFTE A B AT A A lb AL B b Al R AL RE S £ 1k £
A FRY B =g O BECE AR R I 3R, IR A e e R A T AR Sk SRR ZE Al S RE AR
ECPUNI TIPS TN | Eoip RN R [ 8 = I VI VT S I R | A i 4 - ol A | 4 G L S T B U=
PR [ AR S AN AR HH 800, AR 2 A s Al K A e 28 5 9 Aol B A X A Al = R A A A
AR SO, BT AR Ml X 8 Al BAT RO AR B ML RO, S B 2o A 45 R W, A olb ] 7= M B 7 Ak
it R RO AR AR B A Al &l AR AE A 5 T o FIBELAS 17 B b R A s Bk = R RN AT
i 5 B U Y BT R BN AT L R

(Z) BUSR#EW

FETWREASE A SR IR BOR I

B IMRSEAM G T I FE 0 RARRC T AR AT IE O o 288 25 IR HUBRE IR 7= b e 57 3 )
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RPFNR, SIROERAAEEARBIHT 7l A 25 A0 8 23T B 55 0 A4 5 SR, il e s ™
A AR BB TS U Al 5 AR S Al 2 6] AE AR B A S SR EL AL, AT L i B G 55 e T T2
FTIE R AT EE AL 7 AR 25 RRE AP /ML A KT B& Al 7= i T, FE 1l 1Bl 8 401 42 A1 oMb ) S AR B
K ERETE AR T O — R B B SR IR B A U AR R RE R R U v R R SRR Y — S R
MY 078 BRI L A R A R e R A, 5 B | S A P B 3 e R ) A B R S BE T
S A G ZE ARV A B DSy 3l £ AT Al e TR TR ) AU A R8O

FOO BT B R Wb EIRE ST DR BB 7 M A 28 o TR A i A AT M IR TR i o T SR
B R ) e 3 PG B A+ 7 ML 3 7 Ml B b U n R 7 B R RO S A 55 P ) A
I AR SN, ZAERERR LN R B R A SRR AR DL B L A IR B AL AT . AR
FE I ALAE - SCRF L EE bR WAl e I O A SR BN, £ Sl SR SR A I B LR
FHBIBORBR RS 20, B LM (5 AL A" D[R], I pRep AR sR AR A b i B A 42 71
WBERIE IR R A LR AR

PR, B B2 SR A5 R B, S0 AR A T BN T RE . — D T Sl Al ST LABCTE A R
1) AT S BEFRAL LS S AT RO A U I A 1537 05 5845, LASR TS BZ X A e 1Y
A BRAR FIERATRE ST o 55— T5 1T, i e 7 e X 0 £ B 20 65 R EL I E e AL A 3T DX T 70381 S5l
Al 2 [ ARSI = S P | DA 2R R AT 90 A U Sl B T I AT A R R
& MERCT AR SR R AL BEN B L BE BB EE = BERIG . b, R PR P BOR O R A
WG O SR R ORI R DR ALl BT R B9 R s, 85 S U™ ALK, AP R A P4 5 3
o o BSR AT LA Al DT DR AR B s o R A VR T B SC, SRACHAt A Ml A R R SRR
BRI RS AR =L

wJe  INPREE T8O A ML, A A G B B, BOUR W A BEZS 35 T, 55 il s 25 208 HLA R
TR AR LR R, B R R B A R 5 SR RE R S A A Ak I R B B3 T80
BT L, A T 5 TMBECTF R IR SR BT/ O A A5 B, O [E N AN A
AR R B B HT IS BOR SR, #E— 2B eI T AA BN, b, RO £ B B A e L D i I 7 >R B
AR . — 7T S8BT BT S R SRR AR R BRI [R] 2 BB il 1 5 2 S A B R BORE, Ry
A BT IRREIR ISR . 50— 7 0, BUR R 5| S R0 BT & BRI, b ol JBE 4R v T /D BOR A Al 41 i
Gasa peatJay , LAE T LT 58 4 (i L3R5

(Z)ARBRMAKERE

ASCRAT N BUAAR S AT )M 5 R B AR —BFFEHESL, 23 1 HO £ A b B0 1 %
T2 AEIF AR A ZE AL 57 g b T Ui Aol O 58 LR 0, Jim Se i 52 ml LAE— 20 PR 5T =8 0 48 i A
VSN I AN AR I BE AR, AR /R A [T L TR R 23 S 2R OS2 M AILEE
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Spillover Effects of Digital Transformation; Diffusion or Siphoning?
—From the Dual Perspectives of Industry-leading Enterprises and Inter-industry Industrial Chains
LIU Yubin, NENG Longge

(Tianjin University of Finance and Economics, Tianjin 300222 )

Abstract ; Strengthening leading enterprises and unlocking the advantages of the upstream and downstream industry
chains to release digital dividends is crucial for achieving full-chain digitalization and modernization within and across
industries. Therefore, exploring the digital spillover effect from the dual perspectives of industry-leading enterprises and
upstream and downstream enterprises in the industrial chain can help understand digital transformation comprehensively.

Based on the theories of diffusion of innovations and externality, this paper summarizes how the digitalization of
industry-leading enterprises and upstream and downstream enterprises in the industrial chain facilitates or hinders
the transformation of focal enterprises. Using data from Chinese listed companies and input-output tables from 2011
to 2021, the paper empirically analyzes the impact of digitalization on the transformation of focal enterprises and the
underlying mechanism.

The findings show that the digitalization of industry-leading enterprises and upstream and downstream
enterprises in the industrial chain facilitates the transformation of focal enterprises, and this effect is more
significant in upstream enterprises. This conclusion remains robust after using instrumental variable methods,
changing the definition of industry-leading enterprises, and replacing the input-output relationship coefficient.
Mechanism analysis reveals a diffusion effect. Industry-leading enterprises and upstream and downstream enterprises
in the industrial chain promote the digital transformation of focal enterprises through management decision-making
cohort effect and knowledge spillover effect. It also uncovers a siphon effect. Downstream enterprises attract R&D
talent from focal enterprises, while industry-leading enterprises acquire digital capital from focal enterprises.
Heterogeneity analysis indicates that the digital spillover effect of inter-industry industrial chains is more pronounced
in non-state-owned enterprises and the manufacturing industry. In addition, market segmentation hinders the digital
spillover of the upstream industry chain. The spillover in the Pearl River Delta is primarily intra-industry and
downstream, while it is predominantly intra-industry in the Beijing-Tianjin-Hebei region.

This research has important implications for industry-leading enterprises, indusiry chain synergy, and the
development of modern industrial systems. On the one hand, it underscores the need to foster industry-leading
enterprises, leverage the lighthouse effect of digitalization, and enhance the synergy between the upstream and
downstream enterprises in the industrial chain. On the other hand, it also highlights the importance of decision-
making and knowledge diffusion at the management level, the potential of the digital spillover effect, and the
cultivation of a digital talent team to optimize the allocation of digital capital. These insights are highly relevant and
applicable in digital transformation and industrial economics.

Keywords: industry-leading enterprise; upstream and downstream in industrial chain; digital transformation;

diffusion effect; siphon effect
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