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o 5 oK 2 51 ORI G L D R 5 4R TR AR W A BB B A R (Pl A e
20235 B YRR ARG, 202375 BRI X T AE 202071, (107 6 € B % 5 X AL E — 250 3k
S 4 B A I BRI P Al o RO R A e TR R R E A AR L BUR R I8 AT N RE 8
TE %8 O B e ) ity f) B oK, DT A AT AR 7 b Al 1) T 3 AU SRl B AT TS I E A A
F e AL N7 B 0 BB RE 0 AR . TR, A A A Ml BROUE R S I 1 £ BE 43 BT BUR G B R 4
R R W of A 37 5 A Ml B BT T A o e H oA AL 8 s IR SR ) A e 5 7 SR A 5 AR G
PR XS f A i AR 7 e e A0 5

BT, AR SCR F 2015—2022 4E 3R 1) A B b T 2 W) R T T O BE I R AN A P BHE L A B A
SR T A 3 AR 2 4 IR G B R A AR SR A SRR N B A M 2 A Vi RN S BRI L L 5 SR
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SR W) 3 TR R oR A 1AL 3R P 5 R R A @ RUR K T 48 L OF FLIZ A i 2t —
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BB A o — T T, MRS EL o b v B8 BORF T B0 A A R TR R 7 i B T 5 %R Al A
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WY 5 TR &, B AR A 0T A T 288 Al A2 B BN SRR T R SR g i o i R —E 22 5 . M
i i A B A AR S BEE R 22 PA JHr Afi oll A  A l ARAT C B R R W 5 TR B (Advance) A
b B A HLR W 5 TR K (Seable) (Al A7 049V J7 (Age®) 1 I Sl A% B2 B0 , 100 G A 42 o A2 ik i 3l 7
JEB/IN o B — 2 A S5 VAT T 2 O T ) SRR ST AR o

# 1 3SR
» BB B 4 Sy
PR OTmme | mf | k2 | ROME| RAG | ANE | HE | AEE] RAL | RAK
Inno 71181 0.485 1.120 0.000 9.255 53953 0.594 1.309 0.000 9.397

Treat 71181 0.001 0.010 0.000 1.736 53953 0.001 0.009 0.000 0.513

Advance 71181 0.031 0.244 0.000 5.740 53953 0.039 0.275 0.000 6.035
Stable 71181 0.027 0.211 0.000 5.242 53953 0.029 0.210 0.000 6.066
Age’ 71181 209.100 | 320.500 | 0.000 | 5776.000 | 53953 | 228.600 | 355.300 | 0.000 5184.000
Size 71181 21.660 1.495 15.980 28.110 53953 | 21.780 1.522 15.980 28.500
Roa 71181 0.035 0.154 | -9.117 0.850 53953 0.027 0.226 -9.117 0.850

Ato 71181 0.585 0.622 0.001 11.340 53953 0.615 0.773 0.001 11.340
Apr 71181 0.103 0.385 0.000 30.410 53953 0.111 0.654 0.000 30.410

Fiscal 71181 15.940 1.397 11.950 18.170 53953 15.980 1.401 11.850 18.170

Foreign 71181 5.210 1.824 0.693 8.027 53953 5.168 1.830 0.693 8.027

VU . SEUESS R 5 5 B

1.EEEA

B S el 50 B A SR W) o 436 7 R B 7 Al B A S LA S5 R R 2 s, P s (1) ~
(2)FN B 7R T HER R Al A 1m0 0T 285 5% A% 0 i R AR it Trean 1 R B0AE 10% W9 /KF | 5838 0 0E , & B AF
IS TR G B 80 A SR ) A, b 7 R Al ) BT A R o 28 (3) ~ () FNBIIR T & P Ak FE A
(4 [0 I 25 5 A% 0 il B AR it Trear 19 ZR BUME T 00 26 0 1) Wl 38 HLZE 51 AP ) 28 £ ) 350 o R fdt, 3R W 4b
5 TBURF 2 B 50 AR SR W A B R IS, % A A BT K P v o R B R el TR] A S
B, A7 — il 1 7 o A 7 BT Ok BB R Al 5 7 A S b B R R AR S P Al T
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AZ BB IE 2025 F % 6 1

JE A I Bl A R A2 DRI U Al B RO o SR R AR Al BB A R ) A D
233 1 BN BE 7 Al 8] ST Bl Bt N R B P Ak BET K BB e ZR B SR 2 AR IE T RS

WF5EABBE H,, B BOURT OB EC 7 BRI 2 00 17 1y 5% 7 Aol BB 7 A= 1E 1 42 R4 .

%2 HAEE LR
(1) (2) (3) (4)
E ’ET S 3
Inno( i 7 77 ) Inno( & F)
0.910" 0.908" 1.3557" 1.213™
Treat
(1.892) (1.905) (2.810) (2.639)
0.065" 0.044
Advance
(1.784) (1.116)
0.124™ 0.096""
Stable
(4.047) (2.918)
Aoe® 0.0017" 0.001""
e
g (4.404) (3.554)
. 0.011 0.048™
Size
(0.615) (2.252)
0.067 0.148
Roa
(0.665) (0.814)
0.001 -0.014
Ato
(0.047) (-0.600)
A 0.028 0.117
rr (0.852) (1.016)
) 0.015 0.063
Fiscal
(0.438) (1.575)
Forei 0.046 0.038
oreien (1.641) (1.165)
0.485™ -0.330 0.594™ -1.755™
H BOR
(1564.405) (-0.501) (1990.670) (-2.154)
AR R E E R P P P =
] {E 71181 71181 53953 53953
R? 0.7192 0.7201 0.761 0.762

T U R R 1% 5% F10% BKF B3 1S O R R AR HE RIS 1 fH . T IR

2.FE B MRS

(1) EHBEFEREA o AE F SCHY SEUEETE AR SCOUOR B 4548 0y v 5 — KPR W Aok A7 AR

55 WK 28 B A L R 0 T AL R A o (R A5 2 SRR W A oLl AT Ml 55 B AR B4 il PR DA ol 55 S BRI
ZAF B4 ol 2 B 22 50 Ak A9 R ok A ol JROA s FL A TSR 9 B BE D AN R R . NS X R
Aol T BB 2 (o A SO 0 i R A 1) AR R T 2 SR s o i IE O AR SR I o R I e
FrARL BT AR o R RN 5 22 SRR W Al A A Ml 55 Bk AR B (A R R P Al A AT TERE AR
B LRI 35 (1) ~(2) PR o Z5R T AE L T Aol 0 4k G 8 50K Al 42 fil ARV s
U 9 5 B T A R W 475 388 0 75 5K 22 5 LA U R AL ) 02 2 20 P 5 AR 7 R Al 9 B , &5 2R 5
AE ] A R 15— 2
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BT X S8 B 50K SR I 5 4 17 5% £ olle 1) 3 35

(2) 7% R IBAL W 45 B 52 M o B I 45 4 D BAR ARl A 7 i 3 0 55 — A B R E R R AR &
ST A oMb B e SR R A ol )R PRR E 2 R A T Aol 5 BT A R BB R oK, — D T,
A RE s B2 R RO A 35 2l il B2 R A 4 AR 5 55 — O T, 2 w0 AR Y
AR 2 G I RE 2y B R R A o e BOR X T A B IR R G R 25 e BE A R A A
P B AL ARHT o PRI, 220 M R W i Ml 2 AR A5 Y BOURT O B 5507 AR R W ) A 2 5 B AR o
[ U3 235 R B8 e AV o A SORE 5 BB 1 28 R 3R AT 1 BUR S5C B R0 BOR SR W A 8] s B R W Aol =
17, TR A (D) #EAT A, 25 R A0 3R 355 (3) ~(4) 5 B o A% 0 M 742 o 119 11 19 3% AW Bl T
I, 2 1) 2 W SR X 422 J5e 3 2 ) ) R A 2 S B3O RF S B 2080 0 AR SR A 532 iy 36 7 7 2 7 Aol 60
A8 A T O g, EL A 2 0 o 25 8 B AR fE

*3 BEREBHB I
B R AR &R % 16 AF B M 3
R E (1) (2) (3) (4) (5) (6)
Inno(ERL®) | Inno(E P ) | Inno(R ) | Inno(E F) | Inno(ERL ) | Inno(F F)

Treat 0.795™ 1.1627 0.770°" 1.068™ 0.829" 1.060™
(2.542) (3.056) (3.047) (3.996) (2.083) (2.429)

EHEE = 4 = 4l 12 42 42 42

EQ’;? 2 2 2 2 2 2
W 71181 53953 71181 53961 71181 53961

R 0.720 0.762 0.720 0.762 0.720 0.762

(3)F5 br BB PE A 56 o A8 T SC A0 SEHIE A3 v, %o O 56 B 80 7 R R W A ) A 48 91 3 1 1 4R
T AR B R 3 o U R A (6] 5 AR FR v DG R M AR 10 3 SCARRLEE X & [R) 2R AT 402 B S
A C3E 3 Levenshtein 5575 £ 5 1R 25 5 19 7T i B, (ELA7S 9K AT e v ik RS SC B 507 BOR SR Wl 4 [
AR o AR SCOR T 56 4RI A B R 1) O B 1) DT JAC 07 125, 24 LAY BAURT SR I 5[] o ) 8 2 0 S R &R
Hh Ok ) M R 4 2 BN, o A5 TR R R S B T B SR W 45 ) o 5 B R i R Aol B T DL
J R HBEALCD) [A, 25 RN 355 (5) ~(6) S fir s o WF 5T & B, BRF OC B 50 B A SR I o)A 7 g
B P AR B BT AT A7 AE 3 S e IR AR SO R A T A A

(4) S 45 (] AR L 7 i SCAY U0 H SR BT [86 5 40 A A, 25 B8 O O B8 807 HOR SR I AE
AR R B A BT B o 25 IR R UM R W A [ B 4 PR B R T e S —4F L JF H—IK
R B F R R W T RE = X A 5 2 R A KW o Bk, AR SCR T 2 )
Difference-in-Differences( DID ) #5% 3 Y A1k 13 5 5k 2 7 £ sl 7 UM G B 250 B AR R W 19 >4 4F K LS R
HZ BT, Trear WA Ry 1, 75 WIAAEL S 00 7 ABEHL (D) ZEAT A, 5 R 3R 455 (1) ~(2) 5 fox
B 255 5 3] SO 5C B R B R SR A 8 A B R, R Bk 7 R B Al BT B S e T A8 R e 3
1), R B BL S5 e AR Y .

* 4 ReEERm Il
F e E A H A He AT A B &
& (D) (2) (3) (4)
Inno( i % ) Inno( & F ) Inno(f J %) Inno( & F )
Treat 0.055™ 0.120™ 0.933" 1.076™
(2.143) (2.623) (1.963) (2.403)
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AZ B 2E 20055 F 61
Gk 4
FHE IR He b 7 AL A &
RE (1) (2) (3) (4)
Inno(f 7 1) Inno( % F*) Inno(# 57 7) Inno (& )

BHEE = 4 1 12 4 1

5 B R = =
AT b 48 B A = =
Ho X o B N S s
AR SRR 7= % = %
L3 i 71181 53953 71180 53953
R? 0.720 0.762 0.722 0.765

(5) HEBR A m] WL PR 2 B9S2 MR o 20K HEAESS T8 A 2 25 1R AT BB T R UL B A At DY 3 I

FEARRY o XU SRR R Al A Aol A REAS o BE AL T BOR O BB B R SR Y o
I ALY (1) BEAT 181 U5, A 7 e o [0] U1 949 A% 0 i 88 28 i 28 ST A T A 1] U1 45 2R A R oA v 9 462
o UNRHT SCEE I Y 3 A S TR WL B A PR S IR 4, BRIV B AL 23 C O O B
TR RN A0 il B BB R B T HE A 27 AR BB A o A SCHEAT 500 IR BEHIL A3 T , 22 & 7 s
RS R 2 o . nl LU BEAL 0 e ORGSR RO SR W Jis |, 2 0 [0 U5 e e {3600 Ry w1
A b BB 7 A B4 S R /AR AR 3R TR SCAE RO AN R R R LSS B DR R T T 2L, AT OO TESE 1R
JERRAR Y o — A I A R — AR O I8 SONE AAT Ml — A  1 E RORE, HEBR AN AL D 2R 5 2
A8 A5 oMb 048 5 22 T i R 1] 722 Al B 3 [T U 45 SR AN 4 58 (3) ~ (4) BB 7R %0 i 8 1 ) A 1475
RGBS RS — 2

20} L5F
L5F
1O
%
i 10
0.5}
05F
0 1 1 1 1 1 1 1 1 11 0 L 1 1 1 1 1 1 1 1
-1.0 -0.8 0.6 0.4 -02 0 02 04 0.6 08 L0 -15 -12 09 -06 03 0 03 06 09 12 15
AR AR
(a) R (b) %1

B2 ZEFKKE

(6) %5 BN AR R I, — el 7, (A 07 1 R0 P Aol ) B TR 0, A J2 R JRF 1) 255 Al e T O
BT AR TR AR, 8 A7 AE R 3R 23 [l B6F 52 o) S8R DG H 807 5 A SR Wl e 38 L B AR v 5
Aol BT 5 (EL B S A7 bl 3 O A A B 1) DR S B I A R IR RS B 2 e o A 4 I ) A1
infr ot ) A X SRR SR ) O B K507 AR B4 T B A S R I 2 5 O SO TR SR A 3 e L i g
Do LRI, A SR N R B Al T RE 0 B T AR B R T R W Al R A LA
ol S B 5 B R 7 i IR 55 2B R RE T, 2 5 BB O B T B SR W 5 R L R R Ak BR 2
(] 77 78 B 1) DR2RE ] A [ B, SR UL 390 g f46 17 7o s 2 1 il 18 RE g T A 2 5 008 Ui A2 kR

155



ERE,R F.F B HAXEEFRARNGSMEES ) HES

BURT 23 X R W Al ) BB BE J7 A7 DAL 10 A4 102 55 mb A b 170 B A 001 A L 5 B i 1) 8 8 0 A9 B
SR W A M AT i) T 28 45 e oA T ) AR L R R P Aol o AR SOR T T R AR kA R ) T REAE A Y
1o Y 722 % NS i DR 2R 5 S50 PN A A )

AR S BT W Al 2 A B A BON AR 1) AR 28 50 09 4 B2 BOVE J #R W Al 3R 45 BUR O
T EOR R TR AR R {5 B 5 42 2 B Al AR AT BUR R W /Y 5C B N R (Uyarra 55
2014)7 . A BURF AT AR 28 56 00 487 B2 6 UG SR ) ¢ 370 i BEC 0 36 WA , X8 SR W) 3o 7 9 I ) 45 T3
B EESR R R R AT 40 59 BE AT B v B 4T R, b B A TR A T AR R W A oMb 3R AT BRF
SRR B AR R W A TR, B g A b AR AT BUR R W A [R] B9 1] BE R, 6 R T AR A A S R .
3 —J7 WL, R A Al B A BUR T AR 28 56 A9 A8 BHUZ KO AT RE XL 0 B 580 7 Aol ) B 5
FRAERE R o AR B U ER T A 2 56 A R R 8 4 B A IR 4 A B R N Al R AT UG O B
BOF ARG R Z 5, 2808 B A BESLHESC A, 5 Q08 BE ) S5 1 0 R i % P Al ST IR
T 3 BT B AR AN Tl R A A PR AR B o EUR I SO 23 A R T, UG O B K B R SR W 3l i 7 oK
Z G| R0 LT Al BT HEBR TR A BUR B BT i T SR O BR W Al B AT S S R B
T RE 1 5 i A T R S A o At Sy BB AR P AR R BRI BRI REME . UG, B B BURFER T AR
2200 8 BHZ O D TR R B R AP AR PR M SR S i B iE T TR B A B T AR
g A ZER NS 5 PR 2 (D AN (3) FN B 7R T 5 — [y Be [l 3 25 2, 3 W] T B AR 38 06 90Ok I 4l 3R 4%
LR DG B B0 5 AR SR W A7 7 0 35 5 ) 5 55 (2) R (4) B 81 78 1 T8 i B [l 1 4 2R, 3 103 5 of 1] 09 45 42
skt , H R et — e 7).

*5 SR oy
1 R E P
k& (1) (2) (3) (4)
Treat Inno Treat Inno
0.001™ 0.001™"
v
(7.128) (4.365)
84.023™ 64.333""
Treat
(4.890) (2.700)
BHEE I # # 1
SR IS R B E 3R = I = =
A8 71181 71181 53953 53953
F 50.810 4.880 19.060 2.920
R? -1.936 -0.644

TE TV 1005 v 3060 (Y RAEAE P B BE di /I — 0 1k v o DL, DR D B A 2 2 55 — I B ot {315 9%, i S Jit s o e
i, AR B A HAT 1648 OLS T e i B 7 L

3. 7S

T8 T SC 92 UEAG 50 BE A b, A F8 20 DA A ol [7) 3t BRFE B B W RS B P Al BT AT AU B R R 1
Aol R AR 5 T, R U 5C S 807 B AR SR W o AR IO 8 A oMb 8 vt S TR S

(1) A Ml ] 3t BB 25 phn 7 00 SRS AT 7t B 8 T 0T 1900 oMl RS A =2 ) AT U B (Bai 55
2024)"7, HI T H RIONE VR Sk BURE 5 $E E0CT AR SR I 52 w41 17 7 s P Aol BB B AL HEACR 2
DR b LT 0T 7 22 5 o BB Ot 200 77 i ) SR AR SR g ol 24 7 B 2 1 7= it A IR 55, 6 R
AR S USRI A3 0 o B8 R Dy — Bl G B 7 e A lle b RLA T BEAS 98 XA A7, 8 e Aol 18]
AN B3 S IAE 7 A B P SRR A A 4, 88 0 SR T i ol BRI 3R 1) S I, iy Bt R R B P Al B9 BB
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AZ BB IE 2025 F % 6 1

MR R CA BT RY, B E 59 528 5 A i RE 08 12 HE X S8 A A AR B AT TR
(EHFEWHA,2020)7, Hb B B 75 S BR 22 3R 00 3 i 322 R 2R, BE 8 A 08 in 23 982 v A B30I 3 19 A
A BELAR Aol 18] N B3 A9 2 U, 2E 100 AT RE 555 4 Jo0 R T H A9 52 00, 920 IBORT X B 28507 3 AR SR A o 4t 37
o & Al BT A e 2EAR T

%6 I B E R

(<=150) (>150) (<=150) (>150)

rE (D (2) (3) (4)

Inno($ F7 1) Inno( & F*)

Treat 1.265™ 0.789 2,147 0.294
(2.713) (1.428) (3.058) (0.654)

BEHEE = % & 4l = #l = #

e NE & @] z Z 7 =
A E 26745 44436 17028 36925
R? 0.704 0.725 0.767 0.760

G 0.476 (0.010) 1.852 (0.000)

AR SO AR A Al 44 FR 55 o ) TR 3 0 A oMl B i R AT DT T, 3545 4 R I ol A 3 R B2
Al ) 7 T b £ L 38 S VR e 1 b [ Application Programming Interface ( APT) 2 O g #r 4ol 1
U b 41k SR A5 FC A7 Y 28 B RN A AR R ORI S R N R B 7 Al 5 R W A Ml 2 T R TR
AR5 7% Abeberese Fll Chen(2022) ™ WA 5T, LA 34 45 05 2= 42 A 4 alb [ 1 286 328 30T 114) 43 3L, e 4%
150 23 B S il 50 5, A FHASE RS (1) R0 7 0 7 Aok JEAT 20 REAR LT [l S5 2R A0 36 6 Fir 7 565
(1) ~ (4) 50 Y 45 R 7R, BUR 5 BRI 1A SR W BB Ui HF 2000 78 A Ml 7] 3t 2 P B B 30 ) ik )37
TR BT o BE 2D B E T R OC B BT R SR M 23 5 R TR R AL R S e B B S P Al
A8 BRI, Ao Ml ) i B 6 % 3, B T T Aol TR N BRI B A T A R TR 800
R

(2) BERL R % Al e A AUPE B . 1 5, A b A7 B 2 ootk B9 2208 H AR, 12 17 3 At
IO B R AT B R A TR ASCRISE W g, N 5 R AR A AR R R T o BBRAT O B 50 B AR SR Tl R
WA A Ml Az 7 5 M B 7 o R 55, 5 XS A R B AR R A oK o 2 B Al AR S 4 R A
b i AR A IR T AL 2 S AL T R A B ION o fh TAR fe) TA EA  EE ARRE S E SRR,
X LR T AR E 1Y A OC AR RN TR Y i 24 XU o S B0k SR I Al B = 34T A BT R D A
B =T R L IR 08 S AL, 2 T R AR A R T A oMl A X TR R A Mk iR AL . YR, AT Al Y
AR A R A G AR )RR 2 55 A0 R R MR AN (W, 2017) 07, R W i M 7 ) 2o 2 o = A A 3
R, 23 5 R R B P Al BN OSSR T A L AR A A Y BT E R B = BT
Jily , 15 s B KRS, ] I, A Al 22 T AR Y 22 %8 A fe G D i e 1 i 7 i 14 R E T RE B
IR 2%, IR R B P Aol 2 A A, 23 55 Al BURE G B 50T AR SR W 52 i AR 7 Ml B Ui
HH A SR A2 | AR RGN o FE T, A SR R R B Al 5 BRI AT AP TR AR O A
Ak AT %) o3 A A RS (1) BEAT A3 2 N 25 2R AN 7 Fas o 55 (1) ~ (D) IS5 R R U], B A 4
b B ARRAE 85 A0 1 SR A TR PR YRR L SO0 (8 AT O B 0 B AR SR I X Bk 1 R B Al B
F4 X2 T 28010 98555
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Z.F B

13
i
)

o

BT X S8 B 50K SR I 5 4 17 5% £ olle 1) 3 35

*7 ik R W BB P A b BT AR
B A A b 3 B A B A A b 4 B A Ak
% E (1) (2) (3) (4)
Inno(# R # ) Inno(E ')

reat 1.843 0.896° 0.845 1.296™
(1.720) (1.886) (0.700) (2.655)

BEHEE 3 3 3 4

SR AR B R Z Z P IS
LA A 1903 69278 3165 50788
R 0.805 0.713 0.777 0.760

HERAAK R 0.947 (0.000) -0.450 (0.000)

)R AN R EEE . 578 B R AT SE N EEA P ERBA BB H Py
BT R BE A A7 2 Aol T B8 0 A AR o T [R) 5 B % AR TR SR T i Ml Y SRR G B T R
SR 22 ol 36 10 A ol 0 T A R R RO 7 A PR AT B AR A R B . — T T, BIR e i Ll
T Bl AR BT AR A DA Al H B A A R Al T RE 2 BEOR BT T PRAT T RS B R AR I 4R
FI £ 55 4 O e, DT 400 1) SB0ORF OC B 507 B SR A 9 TR i S8 A HEAE T o AL, 57 ) % 4R B 4
RV Aol DA 57 3 B R B T TR A BT 77 it AR 55 A0 2ok AR epox (b 07 R ol A R A e R
SREOATERS 5540 T BUR SR BORR I A TG R A2 510N o 55 —J7 10, 55 204 48 B0 A b A8 2 7
A TR S5 R, 25 R s Al A AR B R, F B Ak B A B
PR A Ty 3l o R B A7 149 28 Sl 3 1) S0 E Al , 3 T ke 2 O OC B BT R SR W B R . A T
6 E 55 Bl 5 AR T R WA i Ml 32 B BT O B 50 1A SR W 2 55 A 2 i i ek 3k R R i Aol B
BT S, AR SCRL A8 B Al 55 B %5 4R B R B (Abeberese fil Chen, 2022) ™, 4 /U i% 45 b
HA 2 IR R W Aol a3 AL v KA D 57 gl A R Aol o RS (1) of 3t R R R Aol
Fror Lol = SR MK 8 o . 55 (1) () FNG5(2) (M) FIRT H S B, 25 57 2l 4 5 R A b 3R A5 B
SR [a) I, % AR S 18 AR 0 0 ) B 2 i S ) S, A T 5 5l % 4 T ol 9 TR HR O B R

*8

BRI A EREEE M

o EEA kFmonEEA FHEEA FHohEER
RE (D) (2) (3) (4)
Inno(f B 7 ) Inno(& F)
oot 1.415™ 0.578 1.671°" 0.971
(2.800) (1.122) (2.640) (1.311)
&R E ¥ 4 1 42 42
S AN R B R I = = b
WA 28411 28629 21495 21812
R 0.707 0.745 0.744 0.783
i R o 0.836 (0.010) 0.699 (0.100)

4. L H 5

(1) TR A5 RN o BUR 588 7 H AR R W 5| & B9 75 5K 42 51 300, 76 B0 4 v i % 5 2 2 A
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AZ BB IE 2025 F % 6 1

b 18] A R 56 Z s AL A A B WA o Xk T T B R K A VR VI B R 324 G R RE S S K 1T
PR RN o A, O A I T A R UR B R W Al ) AR T 4 LB R B AR 5 RS B
I A RS o 4 SRR SR WA A T e 1 T g R A o B e R W £ R 1) B 4G 0 A% 3o RS B 19 B
HEBESR T A A ST 0 B R f A AE g, A8 RE PR TR ) SR AR AR I R B B & D5 ] (Chu 5§
2019)Y . M ELZ T, B 0 i o T = A VR 50, Mk LLTE 20 30 P o o B R R T SR R, B
oI R e N B G TR R A E S N S R VA H S i N o (B8 R S N S S S DA B B U &5
SN 2 Bl A B AR bR 5 i AE I R Ry 2 A 7 O B AR A AR R S ORI Al B A
IO 7 22 S5 A0 1 B T I A, (EL SR 3 S 1 BT 23 T O SR W s oMl AR AT 4 SBORE 1T AL UG C A A, BHL
15 T >R 42 51 %00 1) & ¥ (Kundu 55 ,2020) 4,

TE % P 2 TH, BUM SR W Y 7 38 R0 BE 05 47 3 XHZ B B T 3 7 oKk, DR 4 2 P 4l 2k
HE [ B P E ECE R AR [N T 3755 5K (Guerzoni, 2010) ™ 0TI 6 15 SR W sl 5 457 25 %5 K 0 A4
(% P AR FT BT 5 2k 18l it B B A & R AR BE O R A & AR G R o aE ek TR A R R
B A 5 B R W Al ST Y G R R R e ) HEAT A BEAR 1S AT LA X 43 B AR R R
Al BT B 25 5o A0 S BOUR G ST R SR W R 5 T SR A 5152 e 4 B R S P Al A T
T 5 4 SR ) i Ml 8 57 AR 17 5 2R BSF ] B A Al 07 % B O S S 0 BT BE S 4R T o R S, T SR A
ST IR FR A ML R A I 15 ZR 000 2, 00 B AR ) A ol A3 R 7 /4% 7 BT e AR Ak 2 B0 R BRI
Aol 7 b T SR AR B SR W Al 5 s BT S T Al ST R A AE R S B

AR SR FHASE RS (1) XL R B 5% P Aol AT A REAS [l S5 SR IR 9 iR o FSE R B SR (1)
FEE (3) 2 % O i B A8 B B0 [ 05 R 508 38 R E, ELSRS (2) NS (4) 9 v R S 3, 26 W iR I £l Y
HE R B AN PRI E G 02 R IBORE X B SR W Al 7 i T SR A R T SR A B 0N T B, TN 2 B
SR W A Ay i IR e SR 1 46 55 BRI B B 4 T (b I R ST RN O &R

*9 FREI R
BB R A FEIREAALL BA B AR Ak FEIRELL
& (1) (2) (3) (4)
Inno (B B ) Inno (& )

Troat 1.182°" 0.801 1.648" 0.796"
(2.602) (1.339) (2.206) (1.687)

BHEE % 7 7 7

FEIANEEE BN = b = b
W 1 22872 48309 16445 37508

R? 0.738 0.709 0.768 0.758

(2) VLR RGN o AT SCHR 6 T 0 HR 2800 0 A 36 3 5 A B I AR | A T T B
ST BB AR 9 245 T 2 W ) 6 A O AR B (A < 6 5, 2022075 U6 I 2298 18, 2023'%) R
REAR Jo i 3R A0SR R0 o 58 IR S DR D R LA JE IR 19 5 A7 7, 9 L 2l A% 478 X LA
AL AR o R SCMEE S G R o B IR o AR Al 7 A — R U R 7 A T A
P TE 1) S I 2 {68 A 5 A Ml 78 32 40380 1 SRR 2 38, 3 T B v A 5% A ol 7 2% ST B 1 AT
REME o 0 R S S B 0 R R W 2 e e AU H 28000 52 i 3 17 7 B P Al T I8 4 FT LA
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Government Key Digital Technology Procurement and Supply

Chain Enterprise Innovation Spillover
LI Hong-bing', WU Chun®, LI Zhen'

(1.School of Economics and Management, Beijing University of Posts and Telecommunications, Beijing, 100876, China;

2.School of Finance, Renmin University of China, Beijing, 100872, China)
Abstract: In the context of the digital economy era, key digital technologies have increasingly emerged as the fundamental
driving force behind the enhancement of national scientific and technological competitiveness and the advancement of
digital economic development. Technologies such as artificial intelligence, advanced semiconductor chips, quantum
computing, fifth-generation communication networks, and large-scale data processing not only serve as the critical
foundation for supporting the comprehensive digital transformation of industrial and supply chains and strengthening
independent innovation and control capabilities, but also act as essential enablers that ensure the modernization, security,
and operational resilience of industrial systems. Against the backdrop of the pursuit of high-quality development in the
digital economy, harnessing the innovation spillover benefits arising from government procurement of these pivotal digital
technologies becomes a crucial policy tool to elevate the modernization level of supply chains and accelerate the
construction of a national innovation-driven development system.This study draws upon panel data collected from China’s
A-share listed firms and their top five trading partners—including both upstream suppliers and downstream customers—
spanning the period from 2015 to 2022. By applying natural language processing techniques, we systematically identify
instances of government procurement related to key digital technologies.We then rigorously investigate the extent to which
such procurement activities influence innovation spillovers among supply chain enterprises, while also exploring the
underlying theoretical mechanisms that drive these effects. The principal findings can be summarized as follows. First,
government procurement of strategically significant digital technologies exerts a notable and statistically significant positive
impact on the innovation performance of both supplying and client-side enterprises, underscoring the capacity of
government demand to serve as a potent catalyst for stimulating innovation activity across supply chain networks.Second,
the primary transmission channels through which these effects materialize are identified as demand-side pull and
knowledge spillovers.These mechanisms are substantiated by empirical evidence showing that firms engaged in long-term
cooperative relationships with the purchasing entity exhibit stronger innovation responses, and that innovation achievements
tend to concentrate within the specific technological domains targeted by procurement. Third, the innovation-inducing
effects are found to be more prominent among labor-intensive firms, geographically proximate partners, and non-state-
owned enterprises within the supply chain ecosystem.Fourth, while continuous government demand for digital goods and
services is more effective at fostering persistent innovation compared to more fragmented or diversified forms of demand , the
marginal effectiveness of such government-driven stimulation gradually declines over time. This diminishing return is
attributable not to a decline in innovative effort, but rather to the rising challenges and complexity associated with
subsequent innovation breakthroughs.

These findings collectively highlight that sustained, focused, and well-targeted government procurement of key digital
technologies plays a vital role in activating and sustaining the innovative potential of enterprises embedded in supply chains
that are closely linked to the procured technologies.The study offers important and actionable policy insights for enhancing
innovation-driven development from the demand side and provides guidance for public-sector stakeholders in designing
optimal procurement strategies aimed at promoting high-quality, innovation-led economic growth.

Key Words: key digital technologies; demand traction; knowledge spillover; procurement strategy; natural language
processing
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