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Abstract

In the context of social stability, this paper builds a network public opinion early warning index sys-
tem that includes 4 primary indicators and 16 secondary indicators. The BP neural network is used
to establish a network public opinion early warning model to give a level early warning of network
public opinion events, and to carry out the model empirical analysis. The results show that public
sentiment theme, public sentiment, public sentiment participation, and public opinion dissemina-
tion trends have a large impact on the level of early warning. Then, the accuracy rate of online public
opinion warning using BP neural network is as high as 70%, but the average accuracy of the warning
62.5%; there is still room for improvement. In general, the network public opinion early warning
index system is feasible, and the BP neural network early warning model is effective, which can pro-
vide a theoretical reference for the network public opinion early warning method.
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Figure 1. Structure diagram of BP neural network
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Table 1. Network public opinion warning index system
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Table 2. Event progress
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Table 3. Part of the original data
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% @ o C Cs Cs Cs Co o8 Cs
3.26 151 0 10 45 121 114 45 42
3.27 168 1 15 88 256 215 78 69
3.28 172 1 13 85 207 230 81 70
3.29 170 1 14 78 236 245 85 68
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Continued
3.30 478 10 150 543 2564 859 895 88
331 461 8 265 1054 6675 1670 1689 136
41 1506 8 589 4593 10813 3896 4897 565
42 7324 7 765 3380 6790 1986 3698 372
43 4262 6 532 3547 6571 1769 2758 349

Q @ Co Cio Cu Ci Cis Cu Cis Cie
3.26 13.00 38.10 23.78 21.10 0.1 0 0.5 0.1
3.27 14.33 45.00 33.67 11.00 0.21 0 0.5 0.1
3.28 14.56 35.6 33.87 121 0.22 0 0.5 0.1
3.29 13.87 38.7 36.59 13.3 0.30 0.5 0.7 0.2
3.30 124.50 610.75 186.25 212.50 0.45 0.5 0.5 0.2
331 201.80 1,310.80 311.20 328.80 0.55 0.5 0.7 0.2
41 758.00 1,782.00 630.33 808.67 0.60 0.8 0.7 0.4
4.2 476.43 952.71 267.43 521.86 0.71 0.7 0.7 0.4
4.3 389.11 806.25 206.88 339.13 0.54 0.7 0.8 0.3
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Table 4. Classification of early warning levels
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Table 5. Comprehensive scores and warning levels of network public opinion events
SZEBIMMEER

=5 MEEBEHDN

] A LTy e ] 5 LA e
1 13.5000 \Y 14 41.1057 1l
2 16.5000 \Y 15 49.4972 1l
3 14.4999 \% 16 43.2367 1l
4 20.4995 v 17 30.9157 v
5 45.4453 1] 18 31.9816 v
6 61.4919 1 19 28.9876 1\
7 54.4592 1] 20 33.9883 v
8 81.1289 | 21 32.9953 1\
9 66.0464 1 22 50.4996 1l
10 65.3972 1 23 28.4984 1\
11 61.3910 1 24 19.4492
12 51.5618 1l 25 17.4756
13 48.4673 1l
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Figure 2. Schematic diagram of neural network model
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3.2.2. TS MATLAB 1 BP {124 E R T
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Table 6. Training parameters of neural network
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Table 7. Index properties of early warning system
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Cr TR R B R e, fEEs
Cis SR P 7 DL Tk, fEERR
Cu SEAE H AL M, fE RS
Cis SR R M, fE RS
Cis BELRS 3 2 M, fE RS
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Table 8. Expected output of training samples

%= 8. I ARHAE

I 18] 25 TSR PR
1 \Y 00001
2 \Y 00001
3 \Y 00001
4 v 00010
5 11 00100
6 1 01000
7 11 00100
8 | 10000
9 1 01000

10 1 01000
11 1 01000
12 11 00100
13 11 00100
14 11 00100
15 1 00100

4) BP FZE 25 14 AN 250 F1 ] MATLAB R2016a 1 BP 148 [0 24 54D T 5L ] DA B B ) 7 45
VERE s N ZRAE A R S A AR

W 32270 ISR, RZEZFEN 1.00e-05, EEIHIRUEPN, BT8R Mm% 9 Fin. iRzl
AL A 3.

Table 9. Expected output of training samples
7= 9. BP HZMEEITER

Progress Epoch Performance Gradient Validation Checks

G 32270 1.00e—05 7.69¢—05 0

& Best Training Performance is 9.9996e-06 at epoch 32270

w—Train

102}

1041

Mean Squnared Error (mse)

10°

0 0.5 1 15 2 25 3
32270 Epochs x10*
Figure 3. Error curve
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3.3. SLIEE RO
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AN I IZRREA, 3B X AN [F) REA TR A5 20 R R 43 I 5 BP A48 0 4% T 455 754 )
TR IERfE . K5 2 45 SRy #2182 2((15) [13]:

0 Y, <0.1
y, =105 01<Y, <09 (i=12345) (15)
1 Y, >0.9

SRy 45 SR U R SR 45 R A0S 10 s

Table 10. Summary of test sample output results

= 10, RIEHAMEERLE

I ] s BP skbr4ith (Y) R ey bR TS SRS
16 01000 (0.0226 0.9875 0.0000 0.0001 0.0031) 00100 1 A8
17 00010 (0.0021 0.0001 0.0045 0.9768 0.0003) 00010 v —5
18 01000 (0.0087 0.9945 0.0034 0.0021 0.0346) 00010 1 A=
19 00010 (0.0021 0.0003 0.0056 0.9563 0.0000) 00010 v —5
20 00010 (0.0014 0.0034 0.0001 0.9235 0.0021) 00010 v —5
21 00010 (0.0012 0.0026 0.9375 0.0019 0.0003) 00010 v —5
22 00100 (0.0012 0.0037 0.9235 0.0002 0.0018) 00100 11 —5
23 00100 (0.0031 0.0237 0.9153 0.0002 0.0001) 00010 1 A
24 00001 (0.0031 0.0003 0.0041 0.0005 0.9564) 00001 \% -
25 00001 (0.0013 0.0021 0.0001 0.0004 0.9102) 00001 \Y —5

WIS BRI BTG 1, 10 MIRREEA T UG SAREA SHISEMIN A Z S, HAFEAR Sk b ER
it 2k 5L, AT 7 H A BP A 25 W 4% 7 37 [0 4% BEL 155 TR A TR St ) 5% L5 A1 (1) T 254 1) 1E R TA 3] 70%,
DRI A6 FH BP #8245 [0 285 55 X 4% BEL I 13 A T2 1) 1E A SR A 1 o
3.3.2. TREREmE

1 FH BP A1 225 [0 4% 455 70 S W) 4% LS SR T2 (RS R R S i i e 11 Fli.

Table 11. BP neural network early warning accuracy rate statistics
7= 11. BP MZMEnERSHERG T

T MY . . . . g
b s ?“é\)i\""\“\w\,,,,\ MW NG EWE K WEBE IV WETE VR THE ST 2R (%)
SEPRTIE 11 ,, 0 1 1 0 0
SEBRTE 11 2% 0 1 1 0 50
PRI 1V 2% 0 0 4 0 100
EPRTE V 2% 0 0 0 2 100
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