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o RGN R o FH T A SO AT A A TR B P A SR P PR — 1 2 (DA R R B v 5 M [ ) g v 1
AR KW ZE, FAR ST A 2009 4F. 2013 45, 2017 FEFEN-72 1 R TH B 25 [ B &
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3.2 BER R E

W B R AR AL R S S (A S A Y (Spatial Autoregressive Model, SAR). 7%
)17 Z2 B 7Y (Spatial Errors Model, SEM). #%[a]F1 5155 (Spatial Durbin Model, SDM). 1X =
6t 7S (B HAH SR I R I A AR I 5. SAR B 2 1R st 1 Jo PR A S 119 2 ) i s T3
PRI, BV A B8 e PR A B S o A B T IR AR B P AR R . SEMLRUE 2 1) AR A 1 85 R 22 T
7 (B JE AR, BVAS B IT R ZE T o 52 B Hopth B e IR ZZ WU S MR . SDML UM 150 T 4k
I [T IS 52 PR A B NI ] A 8 ) [ i T2 D 5 D HC A B TG i PR AR A AR B A 2 S i AR
JCHIRAE & (Anselin, 1989; Lesage and Pace, 2014).
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HR4E Elhorst (2012) [ AYIR AR #HE, KR HH B H ki 4 (Lagrange Multiplier,
LM) Fif&f# LM #5%; (robust LM spatial lag. robust LM spatial error) &5 & 75 17 7E = [8]
S RN B A (AR 22 30N A7 LM R 6 5 A% i LM AR 36 3490 246 16 2 () ) AF S PR SRR g, ) = )
RO ERIER (Anselin,2009). BJE, AR —AERFFREGEN, FIA Wald for 3o M5
KAMIRKIES (the likelihood ratio, LR W7 =[] f FE AL & 15 2 1R A Oy 25 )il J A6 200 Bl = [
R, XM RN 0=05 0+p B=0. BAKIMIE, 0=0M 7EWKEEHE
BEARLR A S 2 A3 JE AL 25 0 + 0 B =0 o7, 2% (B AL A AL IR AL 25 [A] 1R Z2 A Y (Burridge,
1981; Anselin, 1989, 1995).

M. SHELR S0
122 [6) AR 5G4 R Hr

X 16 AN Tl 2006 4 2 2020 4F 5746 7K P (digital_index)- A & G137 7= i (Inrd_pat)
AT &R AR, ERWR 3 PR,

3 AR ES LRI S EL 2006 £ 2020 FFE 32 FREL

Moran's | Moran's I Moran's | Moran's I
G o G o
(digital index) (Inrd_pat) (digital index) (Inrd_pat)
2006 4F 0.441™" 0.531"" 2014 4F 0.526™" 0.498™"
2007 4E 0.424™" 0.511™" 2015 4E 0.524™" 0.491""




2008 4 0.433™" 0.485™" 2016 4 0.526™" 0.475™*
2009 4 0.454™ 0.468" 2017 4 0.531" 0.492"
2010 4 0.501™" 0.512" 2018 4 0.545™" 0.4917
2011 4 0.503" 0.491™ 2019 4 0.542* 0.500""
2012 4E 0.515™" 0.507""* 2020 £ 0.545™" 0.490™*
2013 4 0.535"" 0.495™
0.6
0.55

N
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—&®— Moran's | (digital_index) =—#= Moran's | (Inrd_pat)
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WA IR BAE 1%MKF LR, HARMRNSRIEACHE. RAEE 13—, B
WARH B A 20 ETHES, RPN BT R JRARTE T 7= M i 2 18] F AR S
LR R LA AE 0.5 M/KSF BN issl, FRFENIE T 16 ANIE 36 1T 6357 7= A7 1E
G EPS EAINE SN

N T HE— AN TR T A1 E7 A R EC S BT ™ H AR Ry 0 2 18] SR I86, AR 323 7l 41
PRAEAL BB A SR BORURI T B35 7 H(Z) B B AT 25 18] 3 Jm (L (WZ) 1 52 22 B0 R 20 #r 16
A3 L S T ) )Ry P TR (T 200 B 22 T AR R 2R D ) L i s - PR B 22
B e 2 IR 16 MG, —=RIRMHIN “m—” BEXH “K—AK”
REX, “MRRDHN “M——m "7 BEXM “m——AK" REX. WE 2 hrLUE 2%
FACSRBORABMIT QU H BRI R ARV IE, okl 1) EE L e — = F R, R E T oK-FH
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BUK, FHERILAE 2020 4F % Hl 32 58 1 T80 K25 8 0 A A B 2006 SR ndkd, HZ
P THE=ZFR, WHBFNARTPES R AL, JigREE. KM, ZKHGE
2 HUR TP R AE TARK T R I By, AEERCRIIAR T2 0] cn d PIIEIAT IS 2 7 F
AN, AT — Pl b MV T B TR R ZE AR, FLOHT /KT 14 2 ) 3 A0 48 it 5
. BARTE, SRR, B filiE 5 BORBONEUR 7 ML B H KRR B s, AL T #s
IR “m——rm” AR . MAMIN L. K EME DL SGEAR. BRI S5 45 AR T UM I
ek, FESMEBUTEIR “f—K” REKX.
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c. Inrd pat2006 d. Inrd_pat2020

2 Mo e BRI TR 2006 4R AT 2020 41524 B
PACIVEESE S8y

F 4 J2HT 2009 L 2013 4 2017 AF BN H TS 04 7 ) B 0 1) B A e ) 4
R, g0 LM 508 5TAER LM /50 83575 1%0K-F Biaga 5, SR T35
OLS #AY, F AP XHAT ML B (1 52 mi B AT 35 S A . BL 2009 4R F1 2013 4575
TR AR R S 45 R, LR KA Wald RI6 4 i —50, B0 S%IKF FRE, &
A 2 () A S AR RN 2B A Dy 2% [R) i S AR R 2 [ R 2 A AR, A ) s i) v e B R LA 5 B e
Fafi ko DL 2017 45 2% (R A F 0 B T SRR A RSP 7= S BB (5208, LR ARG 56 2% 9 2 () kL




FERE AN 2 AR A B [ i J AR A 2 () R Z2 A Y, Waald A 360 S 7 Ao P 22 ) i Je AR TR BT
R AHARYE =GR 4 A Wald 256 =LR 4550 =LM K56, R AL
NIIGETTH AT D9 2 A 6 A T A A, PRI BL 2017 SR A (AL AR R 7R M,
e (el Ak SR RO G FE . BEAh, A AR SRAR A (R iRt A5 2 HE U (ATC) it L vE DU (BIC) #8
BUR, LT 23 A0 o BN 25 (R ZE A, LR [ 58 80N 6 B 35 PR A 36 3 = b [ e 2
ATV T [ S 20O P40 S 2 A P AT I AR S R b TS ] X[ g 295 18 2 T A A AR 347 [
53 Hr.

AT = H 0 72 113 RN B, A3 P b R A 7= HORE A = M F B8 7= LA e
2% () ¥k tH 28R o TG V8 R R QT A2 7= i BT, 25 8] B BV R JA7E 19 KT IR B3 .
HARRE T i BT, B G 2 TR RS S5, AR 3 AFHIE o ARSI AR R B3 7t 3
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W2009 W2009 W2013 W2013 W2017 W2017
Inrd pat Inrd_sale Inrd_pat Inrd sale Inrd pat Inrd_sale
Main
digital index2 0.695™ 1.927°* 0.733" 2.186™" 0.797" 2,170
(2.06) (2.60) (2.21) (2.94) (2.55) (2.62)
Inrd k 0.0643 0.331™ 0.0639 0.321™ 0.0771 0.297"*
0.67) (5.33) (0.69) (5.21) (0.88) (4.63)
Inrd h 0.466"" 0.3427"* 0.459™" 0.332" 0.445"* 0.330"™"
(4.48) (3.82) (4.56) (3.80) (4.71) (3.73)
Ingov -0.0610 0.0457" -0.0608 0.0450" -0.0630 0.0511™
(-0.84) (1.69) (-0.85) (1.74) (-0.79) (1.98)
rate_fdi 0.840 1.064™ 0.739 1.056™ 0.503 0.914™
(0.89) (2.18) (0.78) (2.34) (0.56) (2.31)
size3 0.0651™ -0.0119 0.0644" -0.0202 0.0597" -0.0314
(3.24) (-0.36) (3.38) (-0.61) (4.50) (-0.90)
Wx
Ingov 0.215* 0.214™ 0.198"
(2.05) (2.07) (1.82)

ey RBECEE T 2016 SERAGTH (O E e SORGUIRE Y B, A 2016 5 T FE, RERERH
JEY Je IR F 56.6%, 73T (FE YR 3G Fl 4G)H P K F L F 63.8%. AHE T ASCHTE T A [E] X [E] (2006
£ 2020 ), 2016 FAFHE G IR, M0 ) S5 I RCRAE BRI T = .



rate_fdi 2.792 2.907" 2.842™
(1.53) (1.69) (2.05)
digital_index2 -3.532" -3.863"" -3.299"
(-2.56) (-3.00) (-2.67)
size3 0.155" 0.167 0.176™
(1.71) (1.87) (2.08)
Spatial
rho 0.645™ 0.420™ 0.650"" 0.434™ 0.649" 0.427"
(8.99) (4.20) 9.34) (4.40) (9.73) (4.45)
Variance
sigma2_e 0.0252" 0.0154™ 0.0242"* 0.0148" 0.0220™" 0.0142"™
(8.13) 4.73) (7.94) (4.74) (8.16) (4.84)
LM test 201.054™/ 119.953™/ 199.996"*/  121.557"*/  200.119™/ 105.867""/
18.847" 2.756° 21.994™ 2.158 26.519™ 0.160
Robust-LM test 190.195™/ 121.183™/ 188.539""/  122.611"™/  185.791""/ 105.710™/
7.988"* 3.986™ 10.537" 3.213" 12.191™ 0.002
Wald test 14.44™/ 26.70""/ 14.38™/ 26.74"/ 14.98™/ 14.07"/
28.92"* 2231 25.35™ 20.27 23.59™ 9.67
LR test 57.40""/ 33.98™/ 50.74™"/ 33417/ 53.16™"/ 34.72°/
58.25™" 33.36™ 52.01™" 33.13™ 55.25™" 32.74™
LR test(ind/time) 58.80""/ 42.44™/ 51.22"/ 37.36™/ 49.54™/ 43.65™/
301.97™ 188.81™" 305.11™ 176.60™" 323.76™ 187.33™
N 224 224 224 224 224 224
R? 0.8367 0.9648 0.8365 0.9620 0.8188 0.9632
AIC -70.55 -220.8 -73.48 -225.5 -75.92 -224.3
BIC -36.43 -186.7 -39.36 -191.4 -41.81 -190.1

t statistics in parentheses

5< 0.1, *p< 0.05, " p< 0.01
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W2009 W2013 W2017
Inrd sale Inrd_sale Inrd_sale Inrd sale Inrd sale Inrd_sale
Main
digital _index2 1.836™ 1.927°* 2.049™ 2.186™" 1.918" 2.170™
(2.49) (2.60) (2.65) (2.94) (2.26) (2.62)
Inrd k 0.410™" 0.331™ 0.388™" 0.321" 0.343"* 0.297"*
6.17) (5.33) (5.88) (5.21) (5.11) (4.63)
Inrd h 0.205™ 0.3427"* 0.204™ 0.332"" 0.228" 0.330™"
(2.46) (3.82) (2.50) (3.80) (2.50) (3.73)
Ingov 0.0368" 0.0457" 0.0380" 0.0450" 0.0464™ 0.0511™
(1.65) (1.69) (1.75) (1.74) (2.11) (1.98)
rate_fdi -0.318 1.064™ -0.261 1.056™ -0.0935 0.914™
(-0.48) (2.18) (-0.40) (2.34) (-0.13) (2.31)
size3 -0.0202 -0.0119 -0.0288 -0.0202 -0.0338 -0.0314

(-0.79) (-0.36) (-1.12) (-0.61) (-1.06) (-0.90)



Inrd_pat 0.172"* 0.168" 0.161"

(3.35) (3.26) (2.92)
Wx
Ingov
rate_fdi 2.664™ 2.366" 1.245
1.97) (1.73) 0.97)
digital_index2 -4.037" -3.532" -4.124" -3.863" -3.202" -3.299"
(-2.76) (-2.56) (-2.90) (-3.00) (-2.38) (-2.67)
size3 0.187"" 0.155" 0.194™ 0.167 0.172* 0.176™
(2.65) (1.71) (2.74) (1.87) (2.32) (2.08)
Spatial
rho 0.334™ 0.420™" 0.340™" 0.434™" 0.306"" 0.427"
(3.27) (4.20) 3.27) (4.40) (3.22) (4.45)
Variance
sigma2_e 0.0141™ 0.0154™ 0.0137" 0.0148"™ 0.0142"™ 0.0142"
(4.81) 4.73) 4.74) (4.74) (4.84) (4.84)
N 224 224 224 224 224 224
R? 0.9641 0.9648 0.9612 0.9620 0.9609 0.9632
AIC -249.5 -220.8 -252.7 -225.5 -243.7 -224.3
BIC -208.6 -186.7 -211.8 -191.4 -202.8 -190.1

t statistics in parentheses

< 0.1, *p< 0.05, **p< 0.01
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Direct Indirect Total Direct Indirect Total
digital_index 0.9217* 1.1656 2.0874" 0.9538™ -4.0418" -3.0880"
Inrd_k 0.0753 0.0778 0.1530 0.3775™ 0.1979™ 0.5754™
Inrd_h 0.6154™ 0.7283" 1.3437™ 0.3990" 0.2020™ 0.6010™"
Ingov 0.0155 0.4417" 0.4572™ 0.0513" 0.0301 0.0815
rate_fdi 2.4210™" 8.2560" 10.6769™ 1.2496™ 0.7757 2.0253
size 0.0845™" 0.1015™ 0.1861*" 0.0425™ 0.2126" 0.2551"
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The Impact of Digitalization on the Spillover Effect of Industrial
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Abstract: Based on the integrated development of manufacturing and industrial digitization, this
paper analyzes the impact of manufacturing digitization on industrial innovation and its spillover
effects using spatial Durbin model. The results show that the digitalization of manufacturing
industry has a significant promoting effect on R&D innovation and product innovation, and its
promoting effect on product innovation is stronger. There is a positive spillover effect between
departments in both R&D innovation and product innovation, and the positive spillover effect of
R&D innovation is stronger than that of product innovation. Meanwhile, when digital reform
promotes the output of product innovation in our department, it will have a "crowding out effect”
on product innovation in other departments. The analysis of intermediary effects indicates that the
digital reform of the manufacturing industry can also use the innovation chain as the transmission
channel, and upstream R&D innovation as the intermediary bridge to promote the increase of
downstream product innovation output.
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