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Abstract

The scale of the digital economy is a quantitative indicator to measure the level of development of
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the digital economy. On the basis of referring to and sorting out the factors affecting the scale of
the digital economy, collect and sort out the indicator data of Jiangxi Province from 2011 to 2020,
use linear regression for monthly multiple imputation expansion of sample missing data, use cor-
relation analysis and multi-collinearity analysis to delete redundant indicators, use principal com-
ponent analysis to achieve data dimensionality reduction, and build a PCA-BPNN machine learning
prediction model and comparison model based on data processing. Conduct empirical analysis on
the prediction of the scale of digital economy in Jiangxi Province. The experimental results show that
the MAE and MAPE predicted by the PCA-BPNN model are 240.0181 and 0.0233, respectively. Com-
pared with the constructed comparative model, the prediction accuracy has been improved by more
than 30%, with a maximum of 73.8%. This demonstrates the effectiveness and accuracy of the
machine learning prediction model based on data processing. This method has important theoreti-
cal and practical value for regional science in formulating digital economy development strategies.
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2. MRFGF*
2.1. XS

FERCT- LB A TN AT, 75 B2 SE 0 B0 2 B IO RE M A 3R, IR i IR 3R (B A2 ) 5 B 2 BB (1A
AR ) I R L AT AT AR A 73 70 o IRBE AR Z FEM AL 3R P RE LA — M E AR X SRR Y
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Figure 1. Schematic diagram of a three-layer neural network
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Figure 2. Data processing flowchart of the digital economy scale prediction model
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N7, K RZmIFEFRY 2011~2020 4F 10 HEHEY 722 H 4310 108 2 .

Table 1. Impact Indicators of digital economy scale in Jiangxi Province
& 1 IIAERFEF IR ErR

— LI <7 X FERR
K NE x1
2 ZZILEREE S HA X2
BN HLIE I R (SYEPNGIF x3
Erh i
HLIK ) Bl e N i 1 Ji x4
ERETE R FA X5
LRSI HNEPN (4 APN x6
Wer&mEn ¥ - X7
Hr S R - x8
v SR R - X9
&=l Y E NN PN x10
BB L L Tl 4l R&D N B & 4ft 4 & N x11
AL Tk Ak R&D £ 3% 32 JiTt x12
FUASE LA _E Tl Ak R&D T H (B A5 1 x13
BAR N JiTt x14
W LR B SRR - x15
BFERH
BV A A fz.7t x16
LRI S et x17
SR BiAR A R A A JiTt x18
LR BRTE 1 x19
KL R BB % x20
S L e % x21
3.2. HiEAE
3.2.1. XM

KA SPSS(26.0)%f FiRTaFrT /G 108 A EHE AT AHOCHE ST, ST bn -S54 BF UL A] (1R A O
PEPREI LIS 3, Hirp x22 FoR B A BN

HE 3 B —ATHER T A, STabr SEFEPF A A ¢ R 8/ ME Y 0.847, e KfHIX 0.991, #HLHH
F et 5T AN A A S AR B . MAH SR BB R, S5 mfe b R AP fE 2 LR R R .
R ATy MK R AT 2 IS W b, BT A FRAR T I —Mahr x AR R, HAbTEAR N
HARE A B LM RN ) e RERI, THEAZETOL =1-Ri%, HZE BB IRFR 1T Z K R 7
VIF, X F#HZ/NT 01854 VIF KT 0, NIRWIGILLIEAFTE. H SPSS(26.0)73 2 HEFR M6 b5 K112
g, WAE 2.
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Figure 3. Correlation analysis heat map

3. XM HARE

Table 2. Collinearity diagnosis results of excluded variables

® 2. BT EHLMOEER

HRZE BE VIF

B HRIEEEH 3.521E-6 284010.22
BB R 3.726E-7 2683843.26
HEM A% 2.013E-8 49677098.96
LG\ ON 4.578E-8 21843599.83
B ETolk4lk R&D &8 7 Y 3.931E-10 2555583951
LR B 1.132E-7 8833922.26
K HIEH 2.019E-7 4952947.003

& BARE WM N3 3.087E-6 323939.10
& BARS L F={E 6.375E-8 14814814.81
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BoreMBEs) . Br e RE . BBy i ML E Tkl R&D A G 42 24
B LA BTl A R&D T H ()5 W BB KT SR, BRGRRSC . LF
H AR 12 DMEFRRALTT Y & By a st .

322. ERA SR

SFHERR G 16 12 NMERREEAT 2RSS 00T, KMO Giit&1E8 0.745, KT 0.7, W& H A &[] [ AH G2
ETRKZESR: B ERIEA IS5 BN T 0.05, BRI, JFIGA B EAM LN, 4
B IR & G AT E R T, AR IR AR B T E R, AR 3.

Table 3. Interpretation of principal component total variance

*® 3 ERNEBRERRE

PTG RHT I REEATF 5
D% Bt TIZEB S £it% Bt TEHTH Rit%
1 10.671 88.922 88.922 10.671 88.922 88.922
2 0.950 7.916 96.838
3 0.207 1721 98.559
4 0.084 0.701 99.261
5 0.043 0.352 99.619
6 0.025 0.192 99.825
7 0.013 0.109 99.930
8 0.004 0.036 99.965
9 0.004 0.032 99.995
10 0 0.004 99.998
11 0 0.001 99.999
12 0 0.001 100

MR oy o 5 ZRE, BT DYAS RS B R 5 2 DTk 99%, X FEFEECAT YN 3 o (4 il
fE F1. F2. F3. F4)r] AR RN 12 MEFRIIL G B B, R 8 FU AR T 3o 507 28 5 IR 3t 47 T

3.2.3. TNGR RS

BT F R T IREI VU 85> F1. F24 F3. F4 73578 BP #2048 TR A DL K 5o b R A 3
179507 Vo is JE AN 12, BIAAT 12 A A0 FEX M50 H 0 0 5Ce S5 BT TR, (RIS 20 80 7
SEEE 1~84 WA R VIRE N LA NG, 5 8 -5 85~96 4 A AL vPAl #4248 YIS
W FE RO e fa 12 HEHEAE S BP #h 22 I 2% 1) A\ A5 210 HH B A 00 25 5 . Horh BP A28 ) 26 44 11 “ 4-9-17
() R 28 P 4544 58 IR e T, o 4 R NE & oA 8L, 9 NRBUZ AT MG 1O R A
TEN L, LR INIE 4 BT,

PRI 37 3 T Hcd AL FE ) BP MR R 28 TN, ST P44 2011 4F 12 H & 2020 4F 12 A ¥ 49r
AT SEUE A3 AT, 9 1 — 2D A B A AL Pt 28 R DA B B0 AE = R 7370 A S B P A A 8, A S ik
T E R H E PCA-BP #iIZE M4 Hi 7 5 PCA-ARIMA #% . PCA-MLP #i7, ARIMA %, MLP #5
R, BP fH MR LR, ok MLP AR IR “4-0-17 (1) R0 48 30 254 52 BN 250 B 0, ARIMA #5
B4, MLP RS, BP #4584 FH R S B i 70 DA R 2 SRR M2 Wi, (HoRE F o b ik
ITEE PR AR s I T AR A, X 2021 AR FEVT P48 B A B RS IEAT T, 15 B SRR T 45 SR (L K 5).
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Figure 4. Topological structure of BP neural network
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Figure 5. Comparison of prediction results of various models
5. ZREBFUNLERITEE

M5 FE LA, 2018~2020 4E[A]ER BPNN 57U 4h I A 458 A T 45 S 5 5% N AE A7y Sz P AR b e 34 3

AW, 2020~2021 A IR AR TN 45 55 SE PR AR A B R IR W 22, 275 ELBBOR UL, PCA-BPNIN
B 5L EAR BT AW & o RN E T 5AS 2) S RER T 45 SRR 2 (R 4).

Table 4. Prediction results error of each model
= 4. SERBTNERIRE

i) ARIMA PCA-ARIMA MLP PCA-MLP BPNN PCA-BPNN
MAE 918.4600 376.4163 699.3910 562.4627 392.8576 240.0181
MAPE 0.0885 0.0379 0.0677 0.0546 0.0408 0.0233

GEE SR A SEIREE L, B ELE. ARIMA BEAUFT PCA-ARIMA #7  MLP # %A1 PCA-MLP 7% . BPNN
BT AT PCA-BPNN BB AT A1, 283k 35 53 7 A A B3 23 K 282 110 FOUASE 25 Tl 2k SR Az £ 1 o 28 s [ 4
o 2 P TS TR () T R4 R, AT ARIMAL MLP. PCA-MLP 1% MAE. MAPE ¥ 1 50%L1 |,
T T RS T S B R L A Rt . R A TR UE, PCA-BPNN FIUMI R i i, i —2BiBAE T
PCA-BPNN T A% 284 (1) sl 1 J T A7k

4. Z5ig
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45 3 12 DR AR AT 3 800 o0 b DA S I B4 . fE IR A PRI SRR B, Ao A A T
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g Z I, HLER 2% SR T S Rt T A A A, HSCh g e LA e IR, BT AR A B
PCA-BPNN F1 25 [ 26 T3l 25 S 5 A

@ AW FAESH AR P LR 2R, G RRIERAE DR, WA S I E e
1T Z AN 7, [F AT 2 AL IS W DARAREE 5 AR AR, X 07 128 5 ) S MR i b AT s
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