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age 6 598 2.9549 1.609 4 2.995 7 4.1897 0.2829
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open 6 598 0.5418 0.009 8 0.357 6 2.3246 0.539 7
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FIPECI A AT I QIR TCRE, » ey e
& SR TR R 1, 34, B EE &R (0016 2) (0.086 4)
BT LA B R A Rl B R 1 open 0.069 6 0.054 0
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PEAT R TR R 5 55— J7 T, BB 33 E i
DRl T A R S n] BE N AR P IR

™07 ERRTE 1% 5% 10% FIKE TR Gt B3 1S N R E 4
)2 AR bR DR . JE R A,

@ ASCIRIR 5301 T &2 il X A AE R (patent_quandity ) IISEIR , 25258 78 B W25 0E 4R T, 3 5 DATE SCRR O 458 A0 )
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R TR AT REZE AR N AR PRI R AR 3O3R S AL g2 > | T AR S ik RV AR 5 1 645 437 o

1. A AL

THOUL 2= T A B  ml R RR A B A B ZR B b, 2 A 428 B BRI P A T i 2

SR FEARE A R 20 Q07 BT i A TR W] RE S U R4, DRI, R SOfE S8 7 W RN 2= 34788 (2023 ) A B

€, DB ML 27 I AR A S e A A T O 73 R IAEAS 3B E o 12 3 A1 = 5 B REALAR
MBI (RF) F/ NSO e 37 181 (LASSO) LK AL (SVM) = FIL 27 25 Jy e it e vfi [m] 5 084 7 73
TSR ST BEAEAE M N A R I 1, SRS B RS & 5 Al BT R R ] A PR DG &R

F 4 GERBIR RS T A ARG [ 58 R0 LA S A58 1) 2% f— I it b | AN TRl R AR 231 e 451 T s
Fili 0 1A 2R B TE 1% 7K1 83580 PRIHCECSE Rl A 4 T BI08T BT i 1 2518 DR AN A28 s TR — 2B 45 il 4
b I T AR i RIS S5 R 3 O E, BEE AR AR K, SIS, ZE TS LASSO Fil SVM A HLA%
2 ) TR IR B RA [FH R B IHAE 1% /K 1 538 0 1E  RIEBFoT 45t Fatd

T4 WENBRFSERYERBEIRER

RF
A i Kfold=3 Kfold =35 LASSO SVM
(1) (2) (3) (4)

Susion 9.042 7 9.109 2 9.084 8 *** 9.200 1 *** 3.788 17 6.708 3**
(0.797 3) (0.803 4) (0.820 5) (0.815 6) (0.583 1) (0.492 8)

W 0.048 77" 0.044 7" 0.047 2™ 0.045 3*** -0.007 8 0.387 0"
(0.010 6) (0.010 7) (0.010 4) (0.010 4) (0.008 2) (0.0252)
A5 i — T gt il bl gt il Etil
sl A B YR I A A il E el £t il il
AR 8 AR il il i il il il
FF 1] 3] 7 2800 ikl il il £t il il
BURIIE(E 6 598 6 598 6 598 6 598 6 598 6 598

2. TRAZETL

5 BT TR B AR A Al A, BB S5 e B4 i 3 ol Al AR B A SO SGAROT A BT R B T
SR RE ) SR AR A R T BB A A R T DR R M 2 A (2021) M MBI ST, AR SCHE T RS B
¥ haE T 5 (Bartik ) T RS, BV 5 — 00 [R] 47 0 [ 4 7 b FE At Aol 1) 7 A 2 SR 438 B P9 4H ( digi_avg )
e L) Aol ) RS Rl 45 HE IR (fusion _growth ) , Ferp BTl 807 A RUBAIR R R Gl e 2022 4F
J AP BT A B A RAE R o LA i i R AT (2) AR (3) B

1
digi_avg;;, | = n-1 2 i#odigii,j,t—l (2)

Horbon ZAT N SEL, digi,;, s j AT i 0 7E ¢ - 1 AR BT BITE R (Hrb i # 0 3R
J AT N BRAAN A HAbARMY ) o HH fusion_growth, FR7 ¢ 4F P AT 4ilb BORCSE BA MR IR A0 A% B 12
HaY 3 ) Al B Rl B T RS B AT LSRR h

L 1 .. .
Susion_iv;, = njz odigli oy X (1 +fusion_growth,) (3)
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B8 5 TR B3l o 4% AR AR T S — ) digi, B9 WD IR RS 5 AN A B BT AT Al RS il 0 K R
fusion_growth, SEHEAFE , FZFARI G BMEAE T, Al B G 2 32 W AT H AR A B AR KF s 7
[l — A7 b A HAt Al o RSO A e T ] e o M i | (ELBE 1 5 VR 5 L 3 iz Al il ok F 3 IR & 5
FITH S5, B AR OCAEARE o (RIS A BT A b ) 8052 il 7K S 14 96 4 3 4 o 138 90K 5l DX 3R i
HRAE |, MELLAZ B A Al B B K RS2 B R SN AP AR0E . DLG, sd i W A IR S B A i RDOKSF 5
HME RIS R A FAT RN A UL vw T HAR B 55825 WO OC, HLA5 U AR i BEAR G, AT LA G it e P A 11
), 75 2 —2fdhit

ARSCR T T HAR - B Bede /N — 3 (1V-2SLS) i BEAT AR 46, [ A 45 R Nk 5 o, o 3 — B Bevh T
HAR R I R 57 T 0, 595 THAR BGRB8 45 R R WA 755 T HAR B il BEVER /I, A4 R B
AN TR T N AR | B Rl R A 1t T BT R Y ERTT, SR L (R 5 R A TR T 5

3. ARAL A

Oy 2 A i 3 A Ml RS R 5 AP BT P ) P 5L ) 3 [ A et oA g S 1 DR R [ AL, AR SCHE
R (1) B FEAl]_E XS BT AR g AT — [ 22 0 A B R i 2R AR TR 5 5R P53 /)N —3fe (OLS ) [l U= A 3 5 s
A X il BT B SR, RIS SR AR 5 TR Afusion 1 RIH RELE 1% /K7 3 R 1E, R L0 —
s e A RO Rl o Al BB R TS IR B R BEE S5 R SCRF A ORI D 2L

R5 ITHTEZNBRMETAKRBEIFER

ARt [ AR A AT
(1) (2)
Susion_iv 0.043 6™
(0.004 0)
Susion 11.540 1
(1.275 8)
Afusion 2.782 67
(0.760 7)
W -0.163 2™ -0.216 4 -1.6009
(0.016 7) (0.976 2) (1.348 4)
Pl A il £t il
A [ 7 A bl £t £l
T A e Eitil gt il
BB FE 50. 42
ML 4749 4 673
R? 0.193 3 0.801 2

(=) et

1. O Al B i ) A 7 X

D D S g Rty A PR AN M, AR SCRR ) F 3 e RG24 RIS BRI & R 9 Bl 5 | IR S, B e it
[T o g G B A AR, — 5T, G R Al B S A A R O R AR TR B | TR AR SO B
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RN LR H G A FI 2R AN« FA R “ B8N ET MCBEE N T LR R A BB Fli A FAR
570 R HRIE LR, B R G X R BT R A sZ . mUEZE R AR 6 41 (1) B, FEAUE Al A 5 b
REEIET B AR IHREAS fE E 1124 v & IR LRI FR 8 B 3 Al AR i it

Ty—J5 0, B2 A SCHk, AR SCRA L R 5 | RIS Bl e R Bl 2 B L R0t R o 22 2%
WL R B = I8 A4l BT B i s . RIS, & R A A6 A S eA 1L RGOS0 3%, 0 A B
FRAHT RN AR MAT Y FRAB BhAL ) DR A b B HE SR 22 IR HR 3 & A5 L oo 1 5 RS I A S i, 2 3043 531
i I R R B LRI SRS g DL RSBk B 5 LR B At s | o Bl f B8 B i, % BB R RIS G B R
AR B R RS AR, BB E 1 AEF 3 4F A9 o 13, R R0 [ F Ol — 4R =4 N Y
BEH AL, FEMCERE L PeF 85 B IR A 534, AR SO A TIN 1 5B SRXT b 3, DAL [mlH
FIR IR 6 51 (2) —31(5) , 45 R 3RH], Toie L Fpk o | B W & HIHTOE N 1 AR 3 4, B Rl &% /i i
R LR R [ E S BR A 51 A5 1B ™= A TR VR, HE5 R R E

BEAb, BT & B R R B8k 5 R OBk 8 BB BOE |, 26 B A7 A — o L A8 () 25 (5 RN 22 A 155 00, R e XAk 11
GRS o SR RO IE 3% (inverse hyperbolic sine , THS ) #% 4t , AT LIRS 454 47 - F R i , fili ¥l ¢
EIESS G, 0 SR R, PRI AR SO SRR A 51 B & RS R EGHEA T THS #edte, il (4) B .

cite_dele_IHS, = log( cite_dele + +/cite_dele® + 1) (4)

RS4RI BIBE B 59 % WL A EHE —4F N (citel _dele) F1 = 4F- P4 ( cite3_dele ) #5 FHU B k47
MlH, 26 51 (6) et T &L MBS fG = 4F P 8s | R E mE 25 51O | B R Bl A 10 R 5807 1) A i 3
PSR A PR R — 2,

xo6 HEMWEIFREGEMEITER

A (1) (2) (3) (4) (5) (6)
fusion 1.271 8" 4,153 7™ 4,273 8™ 3.707 1° 3.919 4™ 4.081 4

(0.6752) (0.940 1) (0.923 6) (0.924 4) (0.9122) (0.9812)
R 0.573 4 -1.2659 -1.460 1 -1.991 4 -2.750 4" -2.769 5"
(0.990 1) (1.500 7) (1.4816) (1.557 3) (1.430 8) (1.565 5)

P A i i i i i i
AR B RE RO I I P P £l il
P [k [ 5 230N i il il il il i
FURIUN(ED 5158 5718 5718 6 241 5316 6 241

R? 0.752 1 0.755 8 0.744 8 0.769 9 0.768 3 0.746 2

A (1) —F(6) BB 543 5 width_dele citel citel _dele .cite3 cite3_dele .cite_dele_IHS

2. PR WFFAEA

MR ELRETHREAS, EAR T BRI Al A A T H A X A AE T PRI 45 1A T RE, DRI, A SCHIBR
FLAR T PR AT [T, S5 2RANR 7 P RSt il 1) B0 28 2000 o 38 O Ik, 5 v [T A 45 2R — 2,

SEREC ™ I REAS o MRS U2 B R L G326 (2021) ) ™ wl il il Js T 805
SRRz — i ) B 205 5 SR B 37 I TS BT BRSO o 1 2l A A S 4

@ KWL H AT —AF AT IO [ U 25 50ROl & ) (B R B AR 50 I
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FEA 3 MBS Rl B X BT B B )2 ), 7 BB 250l U 25 2R i v, PR MG, A Sl g o IR 7 ot ) 328 Ml 97 K 1Y)
(ERZFATIAH LA FR(2017) ), T TREEA N L2 R BIFT ML 702 | B 245 B BRE 77 b i gl
Hh3E 858 XMl LAl (28 AP AT BT REAS  [HASESRANZE 7 P, KOS Rl %) 2 308 ) 3 b A
BT R BAT IR THE R, 5 RS i il [ 45 2R 19 R EOT ) A 2O r— 2

3. BRI

ST R =AMk Al B BT B K P R] BEAF L AR, LA KCAS [R1 AT b 8] A ol 1385 /4 22 S e, AR SCatk—
AR HE R RS R PR BT 2 TR 01T eah 25 183 ] — 3 DX A Al BT 7 2l ] R A USR5 1h)
FEAEIENE AN [ 3 DX 8] B Al B4 7 D R RE A 7 22 531, DR AR SCPH-UCRE AR HE 1% 14 R 28 TR ™ Ji = 30T )2 T
PEATIT, SR, 1E R R PR = BTV R S s, RO R A Y A R R AR B e, 2
AR AFEIGEERZE H B (wild cluster bootstrap ) 77 R T PRI, Mk 7 nlAl, LA E &
AR 1% B3N IE R SCE NS SRR

R7 RAEEAMEBREXEIRHEIFER

PR G IR I In) it
o stk e LR TR SRR B
Sfusion 3.523 8™ 2.990 0™ 3.095 1™ 3.095 1° 3.095 1™
(0.8232) (0.970 8) (0.5802) (1.017 1) [4.290 0]
RO -0.3170 -0.738 8 -1.6212 -1.6212 -0.375 4
(1.358 4) (1.396 0) (1.512 6) (1.298 4) (0.7927)
P A £t bt £t £t Eetiil
AR RE RONE I il i i i
FRF i [ 52 A0 et Pl Etil P 1l il
WL {E 5623 5079 6 549 6 549 6 598
R? 0.765 8 0.7719 0.783 0 0.783 0 0.299 8

TS N2 A2 RIS IR Y ¢ A

N SIS S o

(—) MERIE

AR AT SCHIS 3 BT Tk, B SRl 32 20 e R A R R s R BB e g5 =
BRI A GRS TTAE(2022) ) AUTFST, AR 53 8 AR 30 A0S Al A Xt S LT 25 Bk A 52 e, 4
AR R A

med,, =B, +B, fusion, +X, B +u, +6, +¢, (5)

Horbr, med,, FnpL A8 i, HABAZ 1Y & CRIBERL (1)

1. AF A 5 WA 56

AN AR EE (RD) A SCR AT A 98 F 580 A U E R R IIE R TR Sh i s B2, 3R 8 45 R R,
SR 0 ] R ETE 1% KT W358 0E . AT BERY R RITE T, B b AR AN A S8 2K A i 3l
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All, BBEE AR S AR B RV B BA Y AL Gtam M S, S Al I R B BT T BB A1 Bl IR A
KIS FEBIBEAFIRINE Z W 2 NA S S BTG 3, LRSS TORFE i 2, RIVESe i i i 52
e 3 AP A R R Al BT R R T

2. A5 BB W BN A 5

(A5 BAEWIEE (trans ) AR CSHARAFARFRIENG (2015) 1 (02, K3 b Tl £l A5 B4 68 (ko) $5 8K
JEE A A Ml PR R 5 BB B L A i AV B RSB I | o (R R 2R AL A5 B B W B2
B, 7 8 AR KT 1 [l R BE 1% R T W38 IE . AT RERY IR RAE T, B HoR I B A
BTl S R TUBCHT 375 SR A A 8% A B A5 8L AU R T Al A £ AR 562 AR Ak 228 15 L, G281
B S ARl BT NS, b RE AU AR R 22 A A B R4 W BRI B A s D W A AR B 4, b3k
SRS TSR 3, BIRCSE Rl 5 m a5 B B R (e dE 3R TR i i

3. T Y5E Ak N K 5

TSP RESE (compete) , R SCR ATV B 94 15 S0 B A7l 5 4 R 2, B A 415 00/ DN U 3 W Al 5 4
WAL, DTV B RO pl i B s A 01, 36 8 25 2R /R S Rl & (9 [l R B 19 BZKF T 23500
B, TREA IR RITE T, Al 2 A ECF RS, an N TR BEALAS 2% 1 FN R RS 1 23 D B, il gt
SEH S TEFILE HRAT L TSRS SR A b8 A T R A BT HE— 2 R E B S A S, B ARS
SR TS BG4, RVECICR S AR 2t T s Sl Al ST BT B

&8 MHSWEIALER

Ar it RD trans compete
Susion 0.089 8*** -0.240 1 -0.040 3™
(0.012'5) (0.095 5) (0.017 2)
iz el -0.006 7 0.187 1** 0.094 2***
(0.006 5) (0.005 1) (0.001 0)
il A Pl il il
A A 7 S50 i il il
FRF 17 [ 5 54 il i i
PURIUE(ED 6 505 6 571 6 598
R? 0.538 7 0.163 2 0.538 8

(=) REES

L BT R B 2 AT 5T

KL RS XA R B FBCR AT RE A2 2 AUME ST A0 S M2 e, 3 9 S5 2R /R B il 5 A9 [l )9 2%
BAEAR A Al A A Al 2 2 25 08 T (R 7 A Aill rp 9 [ 09 2 R, Ul RS il 0 A Al /Y
BB R A e A TS W, 33K n B DR DAy LA o 2l il R AT ARG AR 114 T 37 A0l 8 B3, S il %F
HeA =R S A A A S o ; T A Al DB 2R O 2278 H Y, A0S Rl A A P SN R A
NN AR B AR S AR BT A RS, , — 2B b2 55 % G155 B i A e R4 1

2. BT RO LT B RIS

AV T ATV AEAE S BB AT M AF AR S YD AR AN SCHE IR R ST R i A 9 i Rl (gl ) 7326
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(2013) ) B FEARAN 73 A B B AR AL AL AR AR A, 28 9 AT 45 5 81 $5 S fil A7 >k 19 ) 7
RO AE S R A T M A B A B R TR ARR AR 7 oMl R S Rl Al )7 o g S e AN B AR T R Y i B AR
T, BRI AV A E 2 LS, BA AR RS AR 7™ SR e A PR A9 R A B el 4 8
(IR 2 SRR, Al 250 e BB 0% RN BT i A R ZE S 9 5 4 vh A A 5 Tl v BB S0 s Al 1) A 7 22
FEAMAS T80 b IR A &, BBTIR 3l 18N, BTSRRI A 7o 7= A i 2 5 )

3. UM EEALRR B Y 5 ot

Qb BRF S o e RS 22 5 M DX ) Al BB A% T Ay 3 -t AR P 80 SR it At R 1 8 D e 1 A LA K
B SRR A8 S5 A, DT B30 il X A b BB 16 Sl A R B R AR SO 42 AR VB 1 FH PRI A
JEE AL A O B TR TR L X B T AR AT SCAR A A AR B G 1t DA A BOR X B0 28 0% I QTR B . I
FEAUAE 5 concern , 4 M UM B O B i FAREAS vh A7 80N R 1, 75 IHR 0, A SCHE A 28 e T fusion_concern 25
G () B8 7 DG B i, DX S0 5 % £ Ml B0 o RS S A S I A 25 SR ANk 9 PR, 45 3R R AL T BUM T
R TR 2 T i J b X A Al B R A X e lb B o AR AR R VR R TR R

BEAb, R b RO B R R R, G P IBURT R B R G Bk | EE R LR 25 A Ak BdE | R
T LAY R BUR A B T & H B RE 0% 1 o b X B i S AR, (ol B s gl A o Al B3 7K
IFEE BT 25 H I, A SR S B O B AT S AR R DL IR 1, B 0, 323 I fusion _
dataopen BYALTTEE SR ANGR 9 Pz BSER-G X5 68T 1 i (0 VR FHAE A A B FF 0T & 0 1l X T R T i
PV 65 b IX TS Rl % R R S BCR IS e O 0 2E

x9 CUHFEREFEREERRELRIEFER

it P i HARBERLE BB R AIHHR TR
EA EEH FHA fREEAR  patent_widih patent_quantity patent_width patent_quantity
fusion 3.8209™  2.7518™ 3.341 1™ 11411
(1.1305)  (0.9218) (0.8578)  (1.0815)
Jusion_concern 0.6887°  0.8617°
(0.3555)  (0.5025)
Jfusion_dataopen 0.7736° 0.977 4
(0.4191)  (0.6129)
W K -4.6160* -1.1475  =2.4000 -0.2645 -1.6687 -0.5075 -1.7638  -0.4727
(2.4055) (1.5024) (1.6388)  (1.8745) (1.2356) (1.6367) (1.2336)  (1.6102)
P AL Eil bl gl £t Etil Eil £t £t
AR R bl bl il il Etil Eitil gt gt
R ] 761 5 AR il il il il il il il £t
BURIIE(E 2172 4201 3369 3139 6 499 7 420 6 529 7 460
R? 0.825 6 0.748 2 0.7761 0.7950  0.7819 0.769 0 0.781 7 0.769 5
Y 10) R EOE A P H 0.000 5™ 0.063 5 0.054 0™ 0.034 8™
L G HBOoR AR

ARSCUARE 2011—2019 4F A Bl g lh b i Al RS REA, 548 1 RS ml 45 RE 1 LA S Ane] 32 74l
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BB, PRI 5 — Al ESE R BEAS AT LB TR T L o | 2 Ak BT - v SR O LSS IR,
T BRI AR AR S BB VIR A T A R T A B S R A PR TR i AR TR I, RO
EPETE T A AT R BIH T Bl Dt il AR AR 7 B 45 R B B4 B T 4 sl Al T BT X Al 22
BABIHTE SR (E L, I RERS fBUR Xl BV R B AT S 1 T i, (808 Ml PR AR ek AR 7 o, S BT
RAAH . B = T EAT Al A m R A Bl ml G xR B i 02 1 S Oy B 5 AR U B SR TE
5 1 3t DX 22 T A SR 1 15 (R M X, 80 il 5 ot B o ) (2 VD A A R T XU ML 3
7] RS R RV AR T VR EA T P AR AL, LA TR 0 0l e e o 9 R BT A A I G i SR 2 1)
AR A S5, IR R T

TR ASE A SR I T BOR I

S M S Al AR SR B R R | SR AL RO RIERE T o 11 i Bidhe % i ) ARUE 1R S R AR
P AR HECTF AT E R 2B BRI A B SRS BRI HE S B A N SR B R R, $E TR
PE AL BEE I AT, DRl Ry A T R B 5 e i, HE SRR R T, B Rl 2 K B vk 4, HE Bl
K3 S BET AL o AR Al B AT, ok v B AR Al A FhE St * 50 Bt 2 2 AR K 5 R DT
PEBE B DUARHEAL AN AL el KPR R BEXREARA Tl #EA T ) S A b b U, e B R e ¥
A Ll P B AR AR iR R T 58l e P T Y TR I

B T 25 S A BECR  REERAF AN TR S B Al OB R o IR R BB All 18 SHF 0 B2 e &
ARG TP S SR R il o B BOR S — 2 S TR B M S 5a 4 I K35 /Nl B v e %
T 7l 5 SR B4 SCAF R, R e 05T G BSOS S5 5 e, IR B r /i Ml R0 B <6 I SR ¢ A A
U S P/ Y AR SR X 3 i B R A i A A T TR, T s 3Dl 7 ol e S Al 3R 5 < R BILAA
BB R4 I R T AT & L BRI - 65 SR H ARY Bry “ B =7 TIE

5 = HMES 7 BURF IR A SCREE T, A 30 55E . s 2 SRS TF O 3L =2 3t 07 BOR R 2>
SR 5 B, STRECE IR | S Al e K L P A BB 0, 5838 07 BOR S 5 RO A M2 5
AR Sl i 5 Al AR e A e i e b A L i 05 e e 7, s LA B i L i Tt

SE

[ 1B AR BT AT S ARG SR RS B AR T] . T E Tl 2897 ,2023(2) :5-16.

(2] 80/ LIBCF 200 5 LR AT R A KRB 34 T & vk mi e R[], W SRFSE ,2022,33(12) :1-8.

[3] BT, B 2%, B AR 5 Al 2 Z A P R — T rh E A L RS B MBFsE[ )], BTk 49 ,2023(11) : 118-136.
(41070, sk 52 XV ZE 5. BB SRl A s B el B 4 T R S i [ 7] v Tk 35,2024 (2) < 5-21.

[STEART, WoBr T B2 0F SR G B TR B AL A 1O SO N T & TR DLERAIBOR LA T, e R4t (k23 BRb# AR ) ,2024,30(3) :88-98.
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Impact of Digital-Real Integration on Enterprise Innovation Quality
—Empirical Evidence Based on Listed Manufacturing Companies
ZHANG Wei, ZHANG Siqi
(Shandong University, Jinan 250100)

Abstract ; Against the background of the rapid development of the digital economy, empowering the innovative
development of the real economy through the integration of the digital economy and the real economy ( known as
digital-real integration) is a key focus for achieving high-quality economic development. Innovation serves as the
primary driver for achieving high-quality development, and high-quality innovation is essential to guiding such
development. As enterprises are the main players in digital-real integration and innovation, this paper explores the
impact of the integration of physical enterprises and the digital economy on innovation quality.

Based on data from China’s A-share listed manufacturing companies from 2011 to 2019 and relevant data on
the prefectural-level digital economy, this paper constructs a digital-real integration index system from three
aspects; digital economy integration, digital-real integration process, and environmental conditions for such
integration. Then, it systematically investigates the impact of digital-real integration on the innovation quality of
manufacturing companies and its mechanism. The results show that digital-real integration can improve enterprise
innovation quality, and this positive effect is more pronounced in large-scale enterprises, state-owned enterprises,
and high-tech enterprises. At the same time, enterprises located in areas with high government digital attention and
open public data can promote their innovation quality by leveraging favorable external digital conditions to facilitate
digital-real integration. Mechanism analysis identifies three transmission channels: enhanced R&D intensity,
improved information transparency, and intensified market competition. Methodologically, this paper employs three
machine learning methods, namely the random forest (RF) algorithm, the least absolute shrinkage and selection
operator (LASSO), and the support vector machine (SVM), to solve benchmark results. The results still hold
after conducting a series of robustness checks, including alternative innovation metrics, sample exclusion, and
cluster adjustments.

This paper provides empirical evidence and policy enlightenment for China to promote digital-real integration,
enhance the innovation quality of manufacturing enterprises, and achieve high-quality development. The
government should attach great importance to promoting the construction of digital ecosystems, facilitate the
integration of digital economy factors and advanced digital technologies into all stages of enterprise production,
sales, and operations, and reinforce digital infrastructure, including communication networks, data computing
power, and transaction platforms. At the same time, the government should incentivize digital talents to engage in
R&D activities, improve enterprise innovation efficiency, continue to deepen the strategy of opening public data,
accelerate the cultivation of data factor markets, stimulate the innovation and entrepreneurship vitality of micro
market players, and better promote the high-quality development of the real economy.

Keywords: digital-real integration; innovation quality; R&D intensity; information transparency; market
competition
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