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Abstract

In order to explore the impact and mechanism of the double cycle of digital industrialization, in-
novation and economy, this paper tested the moderating effect, mediating effect and step-to-step
regression method based on the provincial panel data from 2014 to 2019. The results show that:
1) There is a significant positive correlation among the variables of digital industrialization, in-
novation and economy. Fiscal expenditure science and technology expenditure plays a significant

WEFIA: . B S R E R E G EIR T 1], BREHE, 2022, 12(9): 1222-1230.
DOI: 10.12677/mm.2022.129161


http://www.hanspub.org/journal/mm
https://doi.org/10.12677/mm.2022.129161
https://doi.org/10.12677/mm.2022.129161
http://www.hanspub.org

Hfif

role in the adjustment of digital industrialization to the economic double cycle, and fiscal expend-
iture science and technology expenditure plays a significant role in the adjustment of innovation
to the economic double cycle. 2) Innovation has a significant chain mediating effect on the double
cycle of digital industrialization. 3) Sales revenue of new products deducting development ex-
penditure, number of Internet broadband access ports and R&D expenditure by region have sig-
nificant influence on the double cycle of economy. To some extent, the research explains the in-
fluence mechanism of digital industrialization and innovation on the double cycle of economy and
enriches the research results on the promotion of the double cycle of economy.
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1. 518

RE IELEInRAEE B 7 2 Ak . ST P 0 F7E 2000 SRt a5 “ v amd” . e
JUKELK, SlafidZksgmmth “HeehE” @ik, 2018 45 4 H 21 H, 2EM% 2G0T
LW, SR AL TE AR R R RO T I 7 L8, BEAREEE ERARGIH IS, IntkiEz)
ol 2021 4 6 A K G0 iH & e O e MU AT R ARTEH, B Er &5 R B e AR e
W AHRA T, Ho, e A FESCE = . B iR e BOR N AN A
BRI, REETFETERE AL OREER . WERTRRI R, SRR AHEAR 8 E P E BRI
IR IRE TR B 5 R M BURIR R S5 A4 H 1 K 22 U s P

AL, HESH R AR IR A R . I PRB AT, R EE B O 48 iR SR 48 5 i K
JERE TS| 2L, [H NN E BT AT MR (1] [2] [3] [4] FURSMIEE[5]-[10]. PEMrHEARAR R [11] [12]
[13]\ XFEGFRAEFR BN [14] [15] [16] [17]5 07 AT 1T Z IR AN E . B 1T Of SCREEE 7 i 807
FENAR S 5 XA I, R AR S R 7T 8 Ak R e e AR gk 3R H 22 D UG K Je 2 0™
AR XS 2858 S A AL T i &, BB R 7EIX — I B e R AR 2 BT BRI, =
ANTTTHFATIRE 00T 56— B2 TR RS 5 AIBH Fe 3807 AL A BT IR B R 2 5F SEFR 2 . 55—,
JFHE 2P A RS 7T BT E R P A TP 2 B RUE R R . 3R =, IR R B ek
HRIHT A HAR R 22 5 UG A A

2. RS, MIRBR. ARLTRERIER
2.1. BRS SRR

By oA B 2 D G, B E R ENL . AR BRSO R S5 LA LR M
AT R SRR BRI EAR . P AR T S B WA R R RE SR T SEAR S DR R, PRARAS
GyIEA, A BEFAEHELA . XA B RS K B R 7 BURS BHEGHE s SR B, 7
BECHBE (st X, HHC AR FEARBE SR T 9. BEBTRIS . R IR

B HL: DXV S S R S HH e B 7 A i 28 5 U A A I 17 3 5 4

BTG AL UL R A Dy T, L P B OO AR T 2 (07 A A% = o RSB AS Bl A2 G138
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QURnEL LSRR, eSS A R, BRI HES B ORISR, 2 DB H AR
SCHKCP B B2 1R e E XIS AET . SRt .

ABRBE H2: 1 DIV RS R AR S H 0 BB (e 22 B XUE RS I [ 8 5 1

B AR B R A P R R T R AR, QTR R IR R BT 2 D K AU
Ry BT PR FEHE— B HESD TR E R AR ANY B S T H SR SR B L AT
R RMOKRFNL S RSO A, HA RESH BN RE S e it H [X L R B S ABCR A dhd
KEtE. Eutig:

BB H3: Hr P AR BN Y, SR e R 28 5 XUEA

2.2. Wit

ASCHE EEE N F R LT AT XA HTE. 25 WIEHEIRTE 2014 £ 5 2019 4 31 M
W REARE A, JRET T LR LA EE: 1) BB E0E A 52 8 00 v 1 3A X A, RIS brar A
AL 30 MM EE: 2) BT AR ERALE R, X BN ERIEAT T z-score brifEfLARER, Z FRUELL(S)
AFRA: (X-Mean)/Std, Fr#ELE AR B EISE 0 L Fsh, KT 0 Wl E TPk, /N F 0 BB T
FRIKCF . fJE9E] T 180 MEAEYE. B /M SPSSPRO1.1.4 #4347 .
23. TEIER

Wi R AR . ST AR RIS X E 5 WG 5AMER T 3 MR ERIMEMSE], ol A ER
NIS1TH B SCH AN ] 58 B3 7= 503 (AN & A ) B b= JF K (ML T E R & B NE AR &, 4t I/ E N & BEAME3E
B, TR AR XI-X5 RELF WA KT, 25RER T HEr- A r@E . SamE S R
ok S B HE LR B R AT e bR, AR R X6~X8 R AIH MRS K T, F i Hh X AR 4y
R&D Z:3% . = il B U IT & 28 3% 3 HE R R WIS 48 RTHFBUE N B SR Ar . f il R IR I Y
GDP, A A Sk BUWECE i FIRHERR L KT . 225 DA SCHR[18] [19], AR BHARE., 54
B AR AR R L L.

Table 1. Dependent variables, independent variables, control variables and moderator variables of this research
=1 AMRHNETE, BTE, EHTEMATEE

5 5 ) AR 5 RS 5

AR Y Zo AU edc WO, % B
di-wp S A2 VA T 5 A VA P S ()
dis BRI S8 B2 5Pk 4 BN (2. 7E)

o (mﬁéiiﬁm) di-ei HL P B R A7)
di-sr BRI S8 IR 25 10 SN (12.7E)
di-ib LR LI 5 A S 1 ()
j-rd FEHBIX HUHE 2 R&ID 24341244 B (77 7)

e (mwgﬁ%zn i-np 7 B BT 295 1 (T3 7E)
i-in I BIE M R EU(1F)

P A i P Ar i cv-gp A\¥4 GDP(7T)

A R av-st B B2 R (7 78)
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W EAS AT T VEA PR, —FhJ2 Shapiro-Wilk K56, & T/IMEARZRI(BEARE < 5000);
3 —M7& Kolmogorov-Smirnov 5%, &M T RFEEATTEN(FEARE >5000), HTASCRAHMHEARES 180,
& AT Shapiro-Wilk £ 36 (P8 S-W A58). FEARIAMEGTE 25 X S-W A e 45 SR L% 2,

Table 2. Sample descriptive statistics and S-W test results
2. HAHEARMEITR S-W RIEER

B3 g AR HAL AL P b7 I & e i S-W 556
edc 180 -0.175 0 0.717 1.65 3.131 0.854 (0.000™)
di-wp 180 0.069 0 1.003 -0.714 1.562 0.964 (0.000™)
di-si 180 -0.521 0 1.003 1.969 3.446 0.700 (0.000™")
di-ei 180 -0.269 0 1.003 3.518 12.619 0.498 (0.00077)
di-sr 180 -0.557 0 1.003 1.683 2.385 0.738 (0.000™)
di-ib 180 -0.229 0 1.003 1.312 1.452 0.883 (0.00077)
i-rd 180 —0.296 0 1.003 2.148 4.216 0.707 (0.000™)
i-np 180 -0.309 0 1.003 2.268 5.163 0.700 (0.000™)
i-in 180 -0.337 0 1.003 2.818 9.355 0.672 (0.000™")
cv-gp 180 -0.35 0 1.003 1.428 1.711 0.856 (0.0007)
av-st 180 -0.398 0 1.003 2.892 11.042 0.677 (0.000™")

LT TR 1%, 5%, 10%[8) 535 K .

ARSCE IR S IIFF G IER S ATRAE, WOR A Person AHOG RAGHAT /0 A A8 S AIAHOGHE, 18] 1 A&
MR A, S SCHEA Bt R B R 3 T MR R BUATE 1%/K°F Lilid A%, HAHR R E0Y

HIEHL.
av-st f 0.781 0.711 0.827 0.874 0.892 0.595
cv-gp 0.755 1.000
i-in 0.753
i-np 0.697
i-rd 0.728
di-ib 0.621
di-sr 1.000
di-si 0.967
di-ei 0.622
di-wp
edc
edc di-wp di-ei di-si di-sr di-ib i-rd i-np i-in cv-gp av-st
-1 1

Figure 1. Thermal diagram of variable normality test
1. TEIFSMRIEHRAE
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3. TR P BN SEES 4R
3.1. S#fedc 5 di FIRFEY, MAFTEE av-st MIFFIEERIFTHRE S SR

i 3 E L, B 1 HH BE TR RAEAF ISR M BT, BRR X 0T HAE Y 1
SN DL AR 2. KR 2 FRORAERIA 1 ROFRA BN ATAR R My R 3. AR 3 7ERCRY 2 f) A b
A B RS W AR A AR, RN MR M R, TR A R I R R, A
2 BRI 3B, AF{EM p{E90.0007 <0.05, LIEENE, BRHFITIALE av-st XF T di XT ede HIFEI
S RE T R HL A3 BLIESK.

Table 3. Regulatory effect Test results between edc, di and av-st
< 3.edc. di #1 av st Z B HIIETI QTG LER

FiAd 1 FiAd 2 A 3
B PR t p B PR iR t p B PR t p
const 0 0.034 0 1 0 0.033 0 1 -0004 0039 —0.095 0.925
di 0.684 0042 16325 0 0248 0.073 3398 0.001 0415 0.093  4.455 0
av-st 0411 009 455 0 0.236 0.1 2.354  0.02
di*av-st 0.005 0029 0175 0.861
R? 0.6 0.624 0.624
R Re 0.597 0.62 0.618
F 1 F(180, 1) = 266.518, p = 0.000™" F(2,177) = 146.93, p = 0.000™" F(3, 176) = 97.427, p = 0.000™"
AR? 0.6 0.624 0.624

AF AF(1,180) = 266.518,p=0.000""  AF(1,177) =11.549, p=0.000""  AF(1, 176) = 146.156, p = 0.000""
KA edc

v L. TR 1%, 5%, 10%[1) 3 K SE .

3.2. &r#fi edc, i 5 av-st FIXARE, MAFHEEREHZERFTHRESTER

I 4 AR, VAN AT R G R, R 2 BRI 3 1, AFEY p {2 0.0007 < 0.05,
REYREFENE, BURE TR av-st 5T i X ede MR AR E T R H2 45 LAIESE .

Table 4. Regulatory effect Test results between edc, i and av-st
Fz 4. edc. i 70 av-st Z [ARYIFTIR NG LER

A 1 T 2 A 3
B ﬁfE t p B R GAS t p B *’i.{ﬁ t p
= US
const 0 0.026 0 1 0 0.026 0 1 0.007 0.029 0.221 0.825

i 0.638 0.027 23713 O —-0.03 0.056 —-0.539 0.591 0.669 0.058  11.463 0

av-st 0.666 0.058  11.518 0 —0.016 0.063 —-0.253  0.801
i*av-st —0.008 0.015 -0.501 0.617
R2 0.76 0.76 0.76
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Continued
W R 0.758 0.757 0.756
F1H F(180, 1) = 562.287, p = 0.000™" F(2, 177) = 280.168, p = 0.000™" F(3, 176) = 186.072, p = 0.000""
AR? 0.76 0.76 0.76
AF AF(1, 180) = 562.287, p=0.000"" AF(1,177) = 0.29, p = 0.748 AF(1, 176) = 279.233, p = 0.000™"

KA & edc
L. T RIAREE 1%, 5%, 10060 2 KT

4. PN

M 5 ATHN:
A RN BT I 3 RARAY, A3l R
B, HACE X H5KASE Y #EAT [ A
edc = 0.0+ 0.04 = di-wp + 0.217 *di-si + 0.161* di-ei — 0.222 = di-sr + 0.358 * di-ib + 0.125 * av-st
AL 2, HARR X 5o s M kAT ] AR g (SR 2 A v /AR 5 U 22 /M)
M1=-0.0+0.074 *di-wp —0.326 * di-si + 0.529 * di-ei + 0.399 * di-sr + 0.425 * di-ib + 0.024 * av-st
M2 = 0.0+0.024 * di-wp + 0.181* di-si + 0.045 * di-ei — 0.264 * di-sr
+0.016 *di-ib + 0.241+ av-st + 0.754 *i-rd
M3 =0.0-0.04*di-wp + 0.601*di-si — 0.196 = di-ei — 0.338 * di-sr
+0.166 *di-ib +0.204 *av-st —0.104 *i-rd + 0.664 * i-np
B3, HARE X M2 s M — i SR Y 347 (Bl T A g -
edc =0.0+0.007 *+di-wp + 0.14 = di-si + 0.004 * di-ei — 0.131*di-sr
+0.22 #di-ib —0.055 * av-st —0.216 *i-rd + 0.603 *i-np + 0.078 *i-in

Table 5. Results of chain mediating effect analysis

5. RPN IAER

edc M1 M2 M3 edc
WA 0 0 0 0 0

di-wp 0.04 0.074 0.024 —0.04 0.007

di-si 0.217 —0.326 0.181 0.601 0.14
di-ei 0.161 0.529 0.045 -0.196 0.004
di-sr -0.222 0.399 —0.264 -0.338 -0.131

di-ib 0.358 0.425 0.016 0.166 0.22
av-st 0.125 0.024 0.241 0.204 —0.055
i-rd 0.754 -0.104 -0.216
i-np 0.664 0.603
i-in 0.078

FEA R 180 180 180 180 180
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R2 0.747 0.895 0.962 0.915 0.794
% R 0.738 0.891 0.961 0.911 0.784
F(6, 173) = F(6, 173) = F(7,172) = _ _
F 1 f_value, f_value, f_value, F@, 1313 ao%f\fglue’ F@, 1308 ao%Yflue*
p = 0.000 p = 0.000 p = 0.000 p=0 p=0.

%6 JER TN RN IR AR SR A R
o EERRN: fM3(HAE X MPNAEM ESHARY BATEIR), BARRE X §EERNAE;
o [HFERLN: HY 2 (HACE X 5 A M BT R <R 3 i, 45 RAE A 3RS 2
o RN MR 1 (HARRE X HHAE Y T RAER), AR X KRR, B H3 15 LUESE .

Table 6. Summary results of mediating effect test process
52 6. PAMBEIITIELRER

BRL T Effect SE t p LLCI ULCI
di-wp=>edc 0.007 0.03 0.809 0.010™ -0.053 0.068
di-si=>edc 0.14 0.199  0.482 0.196 -0.252 0.532
BB di-ei=>edc 0.004 0.078 0.96 0.006™" -0.15 0.158
di-sr=>edc -0.131 0.163  0.424 -0.183"" —0.453 0.191
di-ib=>edc 0.22 0.053 0 0.308 0.115 0.325
di-wp=>M1 0.074 0.029  0.013 0.074" 0.016 0.132
di-si=>M1 -0.326 0187  0.083 -0.326™" -0.695 0.043
di-ei=>M1 0.529 0.064 0 0.529 0.404 0.655
di-sr=>M1 0.399 0.152 0.01 0.399 0.098 0.699
di-ib=>M1 0.425 0.039 0 0.425 0.348 0.502
di-wp=>M2 0.024 0.018 0.175 0.024™ -0.011 0.06
di-si=>M2 0.181 0.113  0.113 0.181 -0.043 0.405
di-ei=>M2 0.045 0.045  0.319 0.045™ -0.044 0.135
[ R AR di-sr=>M2 -0.264  0.093  0.005 -0.264"" —0.449 -0.08
di-ib=>M2 0.016 0.03 0.608 0.016™ -0.044 0.076
i-rd=>M2 0.754 0.046 0 0.754 0.664 0.845
di-wp=>M3 -0.04 0.027 0.145 -0.040™" -0.093 0.014
di-si=>M3 0.601 0.172  0.001 0.601 0.261 0.94
di-ei=>M3 -0.196 0.068 0.005 -0.196™" —-0.331 -0.061
di-sr=>M3 -0.338  0.144 0.02 -0.338"" -0.621 —0.054
di-ib=>M3 0.166 0.046 0 0.166 0.076 0.257
i-rd=>M3 -0.104 0.111  0.349 -0.104™" -0.322 0.115
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Continued
i-np=>M3 0.664 0.115 0 0.664 0.437 0.89
i-rd=>edc -0.216 0.124 0.083 -0.302"" —0.46 0.028
Vi) 42 3k B o A
i-np=>edc 0.603 0.14 0 0.842 0.326 0.879
i-in=>edc 0.078 0.085 0.361 0.109 -0.09 0.247
di-wp=>edc 0.04 0.033 0.218 0.056" -0.024 0.104
di-si=>edc 0.217 0.208  0.297 0.303 -0.193 0.627
BN di-ei=>edc 0.161 0.071 0.024 0.225 0.022 0.3
di-sr=>edc -0.222 0.169 0.19 -0.3117" -0.556 0.111
di-ib=>edc 0.358 0.043 0 0.501 0.273 0.444

#£VE: LLCI 48 4511HE 95%IX [a] LR .

5. EZ B9
JBILFE 7 MR 8 HI A, M F RIS RIS

B ILE A (1 B AR B HEAT IR (B BB 2B (B 5 . B A KON -

ST LR R, BN p 8 0.00077, KT EIEEN, 46
76 [ 9 2 BN 0 IR 5. ST EILL MR, & i-np. i-rd VIF H KT 10, AL LR, RS

y=0.0+0.673*i-np +0.223*di-ib —0.238 *i-rd

Table 7. Summary of stepwise regression results
7. BEEIALERLCE

Fik & A
S AE L di-wp. di-si+ di-ei. di-ib. di-sr. i-rd. i-np. i-in
PREE AL = i-np. di-ib. i-rd
R E di-wp. di-si. di-ei. di-sr. i-in

Table 8. Results of linear regression analysis
8. BHEIFLHER

FEbRAEfL R FRAEIL R AL

VIF R WER F
B FriEiR Beta
W 0 0.025 0 0 1.000 -
i-np 0673  0.098 0.941 6.904 0.0007" 15.68
0792 0788  F=222.754, p=0.000
di-ib 0223  0.047 0.311 4.756  0.000 3.61
i-rd  -0.238  0.106 -0.333 -2.249 0.026™ 18.468
KAF & edc

*kk

LT TR 1%, 5%, 10%0H R K E .

6. &iE

ARSI A A RO R 3B 0 A2 58 1 R0 ML AL B X 22 G XU A (K2 . WF 4518
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W Hs BT AR QR A BRI GRS H R BOR S KT AR H T
PP AT 25 AR R B E T o B8, QUETERCT LA 22 B BB IR A7 AE A RN
BEAX RN RNEAE N Hr P - B 2 FEXUE A . 28 =, IR RIAE 180 A 5 AT
ORGSR BRI = H AR, 0 dh i BN BT R 2 B SO« IR 58 5 3\ i 11
A% XA 7 R&D 48 98244 SR TH4il

ARBERARN: B, SRS S M, RO 7 W B AR RS S KT, 5 B
R I RPN i 428 0 O < OO AR Y I R 5 S B0 IR HE KO, g9 Ak B AN . B, R IK
JERCT Ok, IAREC T BOR (A st — D A ik A 7 U AR S A P ROR AR T, JU R Bl
Bt Bt A AL, PR A AT FH Rt A B e 2R B RIS . B =, R&D £ 9 e 5 M 4y
P ARV AR, SRR R&D LB GETHV GH A R RE 1, TnassXs %X R&D £ 3% A 2CH
F e B A

E&WE

P 520 2R B 0 M 5 P2 9 B S5 S AL I H (SYSKT22007); 52 i A IX i 5 24 BB BB &
JE RIS FE H (NMGIRT2201)

&5k

[1] Atrostic, B.K. (2001) Measuring the U.S. Digital Economy: Theory and Practice. 53rd Session of International Statis-
tical Institute 2001, Seoul, 23-29 August 2001, 1-4.

[2] Chihiro, W., Kashif, N., Yuji, T. and Neittaanméki, P. (2018) Measuring GDP in the Digital Economy: Increasing De-
pendence on Uncaptured GDP. Technological Forecasting and Social Change, 137, 226-240.
https://doi.org/10.1016/j.techfore.2018.07.053

[3] Chinoracky, R. and Corejova, T. (2021) How to Evaluate the Digital Economy Scale and Potential? Entrepreneurship
and Sustainability Issues, 8, 536-552. https://doi.org/10.9770/jesi.2021.8.4(32)

[4] Gueguen, G. (2012) Evaluating and Measuring the Value, Use and Impact of Digital Collections. Lorna M. Hughes
(Ed.). Literary and Linguistic Computing, 28, 482-484. https://doi.org/10.1093/llc/fqs043

[5] REEHE. BFast RIZEFA]. gort5 35k, 2008(5): 19-21.

[6] MR, RIA. PEBFAETEK P HESER ] GiihHt K, 2019, 36(10): 3-16.

[7]1 WoedE, T, Xt GDP M HBUE S &5 RKIE[J]. &UF9\H, 2020(10): 74-85.

[8] WrRHE, HKEE. PEEBEEFTIBN T ——2 T B PR R MM ] B Tk ZEr, 2020(5): 23-41.
[0] WFRHE, KEE, K HAENEESEFHESGT PR AEIH[I]. STt sL, 2021, 38(1): 15-26.
[10] #fhil, TkEE. Bershr TREKF: BRI E g S 7 R0 goitif7E, 2019, 36(5): 16-30.
[11] X%, HNE, k=0 hEHEFETNE SRR FZP ] LELFT 5T, 2020(6): 81-96

[12] 3k5E, EAHE. PERTFET KRR E I N APHR]. $iiltt o=, 2017(4): 32-40.

[13] ®X%, k%, 3 by Hereabr. ONWGERE S &R R E——R 8P EE AT A RIEHRE ] &R, 2020,
36(10): 65-75.

[14] 25, SBT3 g ] P 1l B BU0 B0 R T 10T R R A o R s A S R B AN BOR @ i [J]. MR AT E B,
2021, 43(1): 16-25.

[15] ZERF, EBRME. Hry @it lag dh E XUEIA" S 72 45 SRR AR [J]. Z85F 2K, 2021(5): 102-109.

[16] MAR, EHE. “IER"H K EKREEE ST o B R, g 5050 MRE, 2021, 42(3):
14-27.

[17] ZMS7X, BREE SBiE R RAA T INRFEST S S TG 0] W4 R BT, 2021(9): 19-27.

[18] EfRE, XIEW. WHFRINE X SME ——F M F R S BB R R[] AL (T EAL R 25
), 2020, 42(4): 120-127.

[19] R, M5l Ko B XEE a5t RS, 120 R 5 IENRHIE[Y]. Siit5 3R, 2022, 38(4): 5-9.

el

DOI: 10.12677/mm.2022.129161 1230 AR HE


https://doi.org/10.12677/mm.2022.129161
https://doi.org/10.1016/j.techfore.2018.07.053
https://doi.org/10.9770/jesi.2021.8.4(32)
https://doi.org/10.1093/llc/fqs043

	数字产业化与创新促进经济双循环了吗？
	摘  要
	关键词
	Did Digital Industrialization and Innovation Promote Double Circulation of Economy?
	Abstract
	Keywords
	1. 引言
	2. 理论分析、研究假设、研究设计及变量选取
	2.1. 理论分析与研究假设
	2.2. 研究设计
	2.3. 变量选取

	3. 调节效应和中介效应实证分析结果
	3.1. 分析edc与di的关系时，加入调节变量av-st和控制变量的调节效应分析结果
	3.2. 分析edc, i与av-st的关系时，加入调节变量和控制变量的调节效应分析结果

	4. 链式中介效应分析
	5. 逐步回归分析
	6. 结语
	基金项目
	参考文献

