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Abstract:  Aiming at the problems of uncertainty and imprecision of public opinion information in
emergency response decision-making of emergency events network public opinion, a decision-making
method for emergency response to online public opinion on emergency events based on PLTSs was
proposed. Firstly, methods such as Python programming and machine learning were used to crawl,
preprocess and analyze the sentiment tendency of online public opinion information to obtain the decision
matrix characterized by PLTSs. Secondly, the CRITIC assignment method was used to objectively

determine the weights of each attribute. Then, the comprehensive relevance of each case was obtained and
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ranked based on grey correlation analysis( GRA) model. Finally, the effectiveness and practicability of the

proposed method were verified through typhoon disaster cases. The results of the study show that the

proposed method is able to monitor the online public opinion of emergencies in real time, obtain decision-

making data objectively and intelligently so as to realize the quantitative assessment of typhoon disasters. It

provides good decision-making support for the relevant emergency departments to effectively respond to the

online public opinion of emergencies.
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Table 1 Pseudo-code for evaluating language
rating rules for sentiment scores
B 1 BRI
WA TSRS df, A THENAS
B B BT R BB £ df, A IR I BOR R IR )
IR Il PR A (U6 e
1. function GET_SENTIMENT ( text)
X} text AT IE BAT T
if ST then
return '%!EZ%%(

2

3

4.

5. else
6 return None // 53 1% [0 F Al ) EROME

7 end if

8 end function

9: X df PHYEFRIFIE AN H] GET_SENTIMENT, Jf
LRV IF RO df 1Y " TBEGEC 51

10: funciton CONVERT_TO_FIVE_LABELS( score)

11. if score < 0.2 then

12. return *s0’

13. else if score < 0.4 then
14. return ' sl’

15, else if score < 0.6 then
16. return *s2’

17. else if score < 0. 8 then
18. return *s3’

19. else

20 return ’s4’

21. end if

22. end function

23 XF df P A A T B0 CONVERT _TO_FIVE _
LABELS, JFH445 RAE RS ESERIAEA df 19 151 51
24:  geit df b IEIECE R SRS R ECRE, 15 2
category_counts

25. HRTERE By df B4R A category_counts
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Fig.1 Frame diagram of PLTSs acquisition and transformation ideas based on online public opinion
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Fig.2 Statistical results of comment data
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L(p>+=£

L(p) = (:

*x2

{ $0.000 »50.203 550. 860 250. 371 »51. 405 F $0.000 »50.219 550.643 550. 536 »S0. 596 P
{ $0.000 550,156 9 50. 857 250. 429 5 50.939 F $0.000 50. 341 550. 431 550. 808 »S0. 527 |
$0.000 »50. 150 »S0.361 »50.252 »50. 636 fod 50.000 »50.107 »50.231 »50.235 »50. 143 b

$0.000 »50.000 »50. 128 »S0. 127 » 0. 000 > fod $0.000 »50. 154 »50.269 »50.233 »50. 154 |

FRAEA PLTSs BIIEfE R K46 %

Table 2 Evaluation decision matrix characterized as PLTSs
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[ (55(0.194) ,5,(0. 182) ,
5,(0.197) ,55(0. 103) ,5,(0. 323) |

[ (55(0.462) ,5,(0.151)
55(0.151) ,55(0. 087) ,5,(0. 149) |

[ (55(0.481) ,5,(0.133)
5,(0.082) ,55(0.068) ,5,(0. 235) |

{ (50(0.341),5,(0.259),
55(0.156) ,55(0.115) ,5,(0. 129) |

1 (50(0.192) ,5,(0.198) ,
$2(0.209) ,55(0.095) ,5,(0. 305) |

[ (50(0.418),5,(0.219),
55(0.166) ,55(0. 112) ,5,(0.086) |

[ (55(0.586) ,5,(0. 143) ,
5,(0.090) ,5,(0.074) ,5,(0. 107) |

[ (50(0.362) ,5,(0.320) ,
5,(0.196) ,55(0. 081) ,5,(0. 040) |

[ (55(0.193) ,5,(0. 162) ,
5,(0.181) ,55(0. 113) ,5,(0. 351) |

[ (50(0.451) ,5,(0. 189) ,
5,(0.142) ,55(0. 085) ,5,(0. 132) |

[ (55(0.464) ,5,(0. 140) ,
5,(0.109) ,5,(0.091) ,5,(0. 195) |

[ (5(0.427) ,5,(0.226) ,
5,(0.136) ,5,(0. 111) ,5,(0.099) |

[ (55(0.179) ,5,(0. 197) ,
5,(0.202) ,55(0. 111) ,5,(0. 310) |

[ (55(0.421) ,5,(0. 170) ,
55(0.170) ,5,(0. 134) ,5,(0. 105) |

[ (55(0.649) ,5,(0. 117) ,
5,(0.074) ,55(0.058) ,5,(0. 102) |

[ (50(0.333) ,5,(0.334) ,
55(0.189) ,55(0.090) ,5,(0. 054) |

[ (50(0.193) ,5,(0.186) ,
5,(0.185) ,55(0. 103) ,5,(0. 333) |

[ (50(0.495) ,5,(0.195) ,
5,(0.155) ,5;(0.090) ,5,(0. 065) |

[ (50(0.619) ,5,(0. 120) ,
5,(0.093) ,55(0.072) ,5,(0. 095) |

[ (50(0.468) ,5,(0.222) ,
5,(0.165) ,5,(0.091) ,5,(0.055) |

[ (55(0.215) ,5,(0.201),
5,(0.219) ,55(0. 110) ,5,(0. 255) |

[ (5(0.425) ,5,(0.202) ,
55(0.171) ,55(0. 115) ,5,(0. 087) |

[ (55(0.523) ,5,(0. 156) ,
5,(0.112) ,55(0. 088) ,5,(0. 121) |

[ (55(0.434) ,5,(0.243) ,
55(0.188) ,55(0. 086) ,54(0. 048) |

[ (55(0.207) ,5,(0. 164) ,
5,(0.186) ,55(0. 124) ,5,(0. 320) |

[ (5(0.446) ,5,(0. 169) ,
5,(0.161) ,55(0. 120) ,5,(0. 104) |

[ (55(0.583) ,5,(0.128) ,
5,(0.091) ,55(0.073) ,5,(0. 125) |

[ (5(0.496) ,5,(0.223) ,
5,(0. 134) ,5,(0.078) ,5,(0.069) |

1 (55(0.187) ,5,(0.172)
5,(0.189) ,55(0. 118) ,5,(0. 334) |

[ (55(0.521) ,5,(0.129)
55(0.156) ,5,(0. 087) ,5,(0. 106) |

[ (54(0.506) ,5,(0.071)
5,(0.146) ,55(0. 112) ,5,(0. 165) |

[ (50(0.329) ,5,(0.225)
55(0.174) ,55(0. 140) ,5,(0. 132) |

1 (50(0.200) ,5,(0.175) ,
5,(0.202) ,55(0. 103) ,5,(0. 321) |

[ (55(0.472) ,5,(0.179) ,
5,(0.116) ,5,(0. 106) ,5,(0. 126) |

[ (55(0.545) ,5,(0.129) ,
55(0.091) ,55(0.069) ,54(0. 165) |

[ (50(0.455) ,5,(0.211),
55(0.151) ,54(0.078) ,5,(0. 105) |

[ (55(0.195) ,5,(0.203)
5,(0.225) ,55(0.094) ,5,(0. 283) |

[ (5(0.399) ,5,(0.217) ,
5,(0.178) ,5;(0. 101) ,5,(0. 105) |

[ (55(0.643) ,5,(0. 146) ,
5,(0.086) ,55(0.052) ,5,(0.073) |

[ (55(0.311) ,5,(0.341) ,
55(0.207) ,55(0.090) ,5,(0. 050) |

[ (55(0.211) ,5,(0. 185) ,
5,(0.193) ,55(0.099) ,5,(0.311) |

[ (50(0.441) ,5,(0. 196) ,
5,(0.151) ,55(0. 078) ,5,(0. 134) |

[ (50(0.447) ,5,(0. 153) ,
5,(0.153) ,55(0.071) ,5,(0. 176) |

[ (5(0.365) ,5,(0.250) ,
5,(0.196) ,55(0.095) ,5,(0. 095) |

[ (55(0.213) ,5,(0. 174) ,
5,(0.186) ,55(0. 117) ,5,(0. 309) |

[ (55(0.430) ,5,(0. 160) ,
5,(0.210) ,55(0. 100) ,5,(0. 100) |

[ (55(0.504) ,5,(0. 120) ,
55(0.064) ,55(0. 112) ,5,(0. 200) |

[ (50(0.353) ,5,(0.245) ,
55(0.216) ,55(0.078) ,5,(0. 108) |

{ (50(0.211) ,5,(0.172)
5,(0.189) ,55(0. 100) ,5,(0. 327) |

[ (55(0.444) ,5,(0. 186) ,
5,(0.157) ,5;(0.095) ,5,(0. 118) |

[ (55(0.539) ,5,(0.099)
5,(0.130) ,5,(0.042) ,5,(0. 190) |

[ (54(0.415) ,5,(0.207) ,
5,(0.175) ,5,(0.087) ,5,(0. 116) |

[ (55(0.178) ,5,(0. 150) ,
5,(0.430) ,5,(0.084) ,5,(0. 159) |

[ (50(0.357) ,5,(0. 107) ,
55(0.321) ,55(0. 179) ,5,(0. 036) |

[ (55(0.429) ,5,(0.000) ,
5,(0.429) ,5,(0. 143) ,5,(0. 000) |

[ (55(0.346) ,5,(0. 154) ,
5,(0.192) ,5,(0.269) ,5,(0.038) |

1 (55(0.203) ,5,(0.201)
5,(0.203) ,55(0. 103) ,5,(0. 290) |

[ (5(0.486) ,5,(0.201) ,
55(0.116) ,5,(0. 086) ,54(0. 112) |

[ (55(0.497) ,5,(0. 116) ,
55(0.112) ,55(0.076) ,5,(0. 198) |

[ (55(0.419) ,5,(0.204) ,
5,(0.147) ,55(0.114) ,5,(0. 116) |

ST 3 IR (9) T B (X BRI £ = (£,%), FIE = (£,7),. ERINES.

x3 REBXEKRHERE
Table 3 Grey correlation coefficient matrix
% ¢ ¢ ¢,
¢ ) C3 Cy ¢ ¢y C3 Cy
Y, 0. 892 0. 930 0.712 0. 890 0.478 0. 634 0.416 0. 680 0. 656
Y, 0. 889 0.925 0. 637 0. 745 0.497 0. 796 0. 632 0. 869 0.451
Y, 0.875 0.912 0.744 0.852 0. 447 0. 679 0. 461 0.79%4 0. 623
Y, 0. 889 1. 000 0.615 0.780 0. 491 0.721 0. 657 0. 850 0. 470
Y 0. 876 0. 839 0. 625 0.769 0. 469 0.921 0. 667 1. 000 0.398
Y, 0.816 0.939 0. 674 0. 760 0. 557 0.792 0. 588 0.952 0. 444
Y, 0.872 0. 963 0. 656 0.755 0.484 0. 745 0.592 0. 964 0.458
Yy 0. 887 0.903 0. 765 0.959 0. 465 0.769 0. 500 0. 656 0. 630
Y, 0. 897 0. 899 0. 692 0. 788 0.479 0. 695 0.514 0.791 0.521
Y 0. 876 0. 964 0. 590 0.775 0.518 0. 738 0. 736 0. 824 0.413
Y, 0.872 0.914 0.770 0. 831 0. 495 0.671 0. 485 0.788 0. 590
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&K 3
E ¢ ¢ G,
cl C, c cy c c, s ¢y

Y, 0. 861 0.993 0. 700 0. 805 0. 500 0.737 0.453 0.733 0. 606
Y, 0. 880 0.939 0.731 0.817 0.475 0.717 0. 474 0. 740 0. 560
Y, 0. 683 0. 907 0. 602 0.953 0. 445 0. 603 0. 470 0. 560 0. 581
Yis 0. 859 0. 859 0.741 0. 869 0.519 0.748 0. 461 0.733 0.551

A 4 M (3)—(6) AT PEACE 77 51
M w, = 0.228,w, = 0.195,w; = 0.340,w, =
0.238, HAAELRILE 4,
4 CRITIC NEIHLER
Table 4 Calculation result of CRITIC weight

JEPE | ARt ESE | FEhRs R | FEE R YERGE %
o 0.012 3.514 0.042 | 22.7627
c, 0.012 3.074 0.036 | 19.483 8
C, 0.028 2.218 0.062 | 34.008 2
C, 0. 020 2.206 0.044 | 23.7452

R 5 GG B VERCGE KOCHR REGT R B A%
VT BRERE IR CHRE

G,=0.656,G,=0.451,G,=0.622,G,=0.470,
G;=0.398,G,=0.444,G,=0.458, G, =0.630, G, =
0.521, G,y =0.413, G,, =0.590, G,, = 0. 606, G,, =
0.560,G,,=0.581,G,s=0.551, %77 % JK A5, S e i
AN 4 Fi

. 0.86
>~ 0656
B 0451
& 079 0622 0.80
b 0470
b 0770 0398
b 6 0,444 072
‘ﬂg B 0458 "
= 0630 0,64
B 7 0521
£ 0413
B
e 0720 0501 0590 036
R 0746 0486 0606
L ) 658 0516 0.560 1048
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Fig. 4 Grey correlation degree values of

evaluation objects
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Fig. 5 Radar plot of resolution factor sensitivity analysis
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3.3 XfLESiR

1) FETREHET Ik T st . S S ik i
FETTVE BUAT BN G B, PO 5% A S 1 T 2% BRL LG
PR T7 vk 5 A 8 1 3T PRAE A HE P 15 ( Technique for
Order Preference by Similarity to an Ideal Solution,
TOPSIS) #14& T SCHK [ 13 (9 48 18 5 I ALF- 45
( Probabilistic Linguistic Weighted Averaging, PLWA )
R, R SCH 7 B E Ja T A ; £
TOPSIS 15845 77 58 5 BRAEU# A RH X I 305 B2 , -0 J7
ZHT BT PLWA SE7 X0 & 07 Bt A5 BRl &, A
I PLTSs £33 pRAC ™ X 5 ZHET AT a5 R L3R 5,

x5 ARHFFAEMESTER
Table 5 Comparative analysis results of different

sorting methods

i PLWA .
J%e | TOPSIS |HEf%| STk | HiF S Hey
Jik P, 0, 7
Y, 0. 609 1 0.314 2 10607 | 1
Y, 0.526 | 12| 0.274 12 ] 0.465 | 12
Y, 0.587 4 0.304 6 | 0.582 | 3
Y, 0.53 | 10 | 0.279 10 | 0.476 | 10
Y, 0.499 | 15| 0.260 15 | 0.429 | 15
Y, 0.52 | 13| 0.276 11 | 0.464 | 13
Y, 0.532 | 11| 0.274 13 ] 0.471 | 11
Y, 0.597 3 0.313 3 1050 | 2
Y, 0.567 9 0. 285 9 [ 0514 9
Yo 0.519 | 14 | 0.271 14 | 0.441 | 14
Y, 0.582 6 0.304 5 10563 ] 5
Y, 0. 581 7 0. 308 4 [0573] 4
Y, 0.584 5 0.298 7 [o0s42] 7
Y., 0. 599 2 0. 341 1 059 ] 6
Y, 0.579 8 0.291 8 | 0537 | 8
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