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Abstract

Internet public opinion caused by public health emergencies is
difficult to predict, and it is easy to trigger negative emotions at the social
level, leading to a deterioration of the public opinion environment, which
has a negative impact on management decision-making and response
measures. Therefore, mining public opinion evolution rules and
emotional spatiotemporal characteristics of public health emergencies can
provide a reference for the government and relevant administrative
departments when dealing with related events, and timely identify the
evolutionary cycle stages of public opinion and the temporal and spatial
characteristics of emotional tendencies, which can be more guidance the
direction of public opinion and differentiated prevention and control
provide a scientific basis.

The new crown pneumonia epidemic has had a huge impact on the
economy, society and people's lives. This paper uses the new crown
pneumonia epidemic as a case to study the evolutionary law of public
opinion on the Internet and the characteristics of emotional temporal and
spatial changes in public health emergencies. Firstly, the paper obtain text
data about the novel crown pneumonia epidemic from Weibo. Secondly,
combining The Life Cycle Theory and the number of Weibo reposts to
divide the network public opinion dissemination stage, and then

combining the TF-IDF algorithm and the LDA topic model to mine the
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evolution law of the public opinion theme and the emotional tendency
mapped out in the event. Finally, the user's geographic information and
the geographic information contained in the text are introduced into the
online public opinion analysis, and the spatial analysis of the online
public opinion is carried out to obtain the degree of attention and
emotional orientation of netizens in different regions to the new crown
pneumonia epidemic.

The study found that in the time dimension, the network public
opinion dissemination cycle can generally be divided into four stages,
namely the incubation period, the outbreak period, the volatility period
and the long tail period. At different stages, the evolution of online public
opinion topics shows the laws of topic relevance and variability. In the
context of the evolution of public opinion themes, the change of
emotional tendency can be divided into two stages. The early emotions
are mainly negative emotions such as tension, panic and anxiety, and the
later emotions are mainly refreshing, confident, calm and positive
positive emotions. At the spatial level, public opinion on public health
emergencies has strong spatial characteristics. It not only has global
coverage and public participation, but also has similar consistency with
the spatial distribution characteristics of public health emergencies, but
there are local differences. The regional emotional value presented is

negatively correlated with the severity of the epidemic event.
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IIMT IR o LA A I 2 L A 49 2 R AL 5 15 N P AR A s M2 1) = T 92
JEA L B A7 B AN S A SO S B P I B AL, IR AZHE A R X
AR LS S A SR AR 5 1 IR BT 17D o A7 B BURF LA S AR 1148 R R ) k) 4 By
AL, ARG A N SR, 2 XA BAE S FS, 22 A B4 FE it

(2) DRI SRR I AR Bl BT B, XRE A
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2 MERITRAAME R FTRESFHEMRERIL

XA A REARBIRH 4E, TEER AT TR A NI LA A o 2% By
AL TG TN 2B R O BB AESE, FER T 5 SR i, 22800 K TR-ID SR A
LDA AR SRR s AR B 4EE R, S @R 2 B et e i s
25 BAEAE X 2 B

2.1 TF—IDF J53%

TF-IDF (Term Frequency-linverse Document Frequency) #&—Fh{E SCA 124 i
R 2 A AR 5 SCASSRRAEA] (R 074, R OR T &l I FL M . e Hly IDF—T¥ X
R, TF—IRI A AN 7 2L o

IDF I\, RALEDECAH IR, 7 55 Al Re AR IR e P A7
RIMURRE B e BAPEAE N A SCRAL R SO RIS, SO L85 BRI t S0
e n()#D, MY IZRIEE idf BB BOYIZRIEIX 7 i idf AR, 24
I X 23 FEASORIN 3 AN RIIE By 3 ] (1) AT REME K

N

idf (t)=log 01

B3, AEEANOEET AR RES NI, BAK df [HEVh, =
A C T B R E, BNAZAE A AT A, IR E SN of H,
TF Ay, FESCAR R IR i R S A ] e R SR AE R B EAE R
tf B2 SCONRF S8 TRV AE 7 58 SCA A ER LA K0S, of AEDROR U 5 BV X
GOCARARR BT . 223 idf EAN of R4 D9 00 E AR B FR 3R]V R AT AR Dy 32 et
], HTXARKIR, HIR df {55 of EAR IS 2R AE A Wr— ]
T8 5 REAE Oy ] AR

F(t) =tf (t)xidf (1) =tf (t)xlog o

2.2 LDA FHiER

LDA =8 (Latent Dirichlet Allocation) #ZA!H D.M. Blei 2 A7E 2003 4F
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BrIE, LDA BAL T X S SO 1) E R A F RIAFHIRCR . i 52& LDA
T R SO AR BGR R, KRR LA DU iR 7y, SR B W 2.3 Fir
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2. 3 R HTIRIE

P04 2% BELIS Tt 7 Q08 AL A0 156 SR 70 A D v 2 A i 15 SRR BTV L FLgR A )
TR IR S A TT i

HAT, K2 A6 BOA S 3 Thmicic g m, =5 2 A KRR A1)
JBE, JFHFEH MR AR, SR AR E, BAh, AT =R E G T
AR B EE I, R0 SRR UM A L SRR (K575 S X P Rl
TR G - TR Tk, 2GR A I TS bl mE £ 53U
T AR, T 45 8 B A I B 17 o 94, S SRR R R S IR AR
AV FRIARALLEE , WRFPAHALEE K, WERBLOVA . 7 SAE S N M DU S R A TR 1)
ey, I HFEHER AN 3] 5 R & B, (H X — VAR 2 MR R TE, T
IR EEPE AL A IE R IR i, T HLEESE RS BN SO R R R ] 17 S R] R 5
Wi, A HEAS N SR S R A ) SO A, AE DA Y 83 A4 T
H IR SESEUERCR IF AN AR

PLER 2 S TNEN R R B PR ESR AT ISR, AR RRIE RS REA DGR,
1117 L BR 1) 73 S (0P, A7 ik 5 1o SRR 32 BN PR 70 2RATT 7T,
(B RO I8 F6 T A =AU 1) T e S5 L PO 155 SR SE I A A B0 b, e T AR S
YaSe R FIGE R R AR, B AR N A ATHARE R BRI 2R, R,
AR — 5

BT AL 28 AR B 5 AR RUAEAE RS e AR B3R RN 59 Aok s, I HLAE — 48
F AR H AP OIE SRR i TAR G005 7. 280K, 3% 2.2 W HE Y Senta
FERAE R ORI R R B RIR I

(B VR JEE 5 SRR R AR A7 A B, HLAEAE 75 ZER R I 2RI Ta) A SR & (R )11 2k
TRk, SET RIS R, EILR T IE TR )5, RIEE ISR A T
PRI T SCE R ERNIE FRIZRBE AR BTN BT o 3X 5 F A SCHi
AR P R B U 1 — Ao R senta Y (147 & ERNIE, ERNIE 412
31 BERT St i), MR A RS A5 T - B 56 HAT B8 il FH AT n]
JEtk, BERT #i%4, H masking HEs T 71, AR AR EL R TS
TR, BIINEIE[NIMEIZ BRI R R, £ SCE 5 R 5
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AFTHIME B ME2 2, (H2 ERNIE BIAUE IR T HIAE GRREE ), lid %3]
] 5 SR RIS, HABRER T e 3 LM R 2, EREF B[N Z A5
[FFFIVERF] [ R1EZRIMRR, X2 HriE KRG R, HIK ERNIE B4
SINTHEZRPERM, FEEEMNRZ, 1% ERNIE BEER A )2 5T 74
BN, HUOREE mask R KN B AR Ak

2.2 LHWBRI

1% HiEES mE fabr J5 SOTA SKEP
ChnSentiCorp HsL ACC 95.8 96.5
a) T NLPCC2014-SC H e ACC 78.72 83.53
RS SST-2 HEL ACC 97.5 97.6
Amazon-2 HiL ACC 97.37 97.61
Sem-L HEL ACC 81.35 81.62
LARSES Sem-R HEL ACC 87.89 88.36
1)1 Ik Al-challenge H3L F1 72.87 72.9
e SE-ABSA16 _PHNS 3¢ ACC 79.58 82.91
SE-ABSA16_ CAME  F1¢ ACC 87.11 90.06
COTE_BD H3C F1 82.17 84.5
COTE_MFW H e F1 86.18 87.9
W A COTE_DP H e F1 84.33 86.3
MPQA-H YW b-Flip-F1  83.67/77.12 86.32/81.11
MPQA-T ¥ b-Fllp-F1  81.59/73.16 83.67/77.53

2.4 Mg ARE

A DX E SCIRIIEFE AU B AS R T 52 SOTVEANR], AHF e X bR ErE—. H
MRE, +ERHE 2% rh L AL TR, 4L XA ERES U AR R %, X 53X
Z I ERA R R, W 2.4 PR

A 2.4 BAHRMEAHX G0
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MEIX g5 BT, B, 24 Q=0.3 K, M2 KB EMIALIX 450,

FEX TR RS, A G540 2 52 2% W 2% (1) — A B E A S M RHE . XK
PR A B IS . GN 5. Newman i 505 F1 hLouvain 5%, 17
BHEJE, H17T Louvain FARCRIR G, Hg — Ml KA 4L ORI
%, BEVE LRI AMAB B, REEARIHE . Louvain Sk HARGIRE M

(L) BT G B — ML X, WIIEHE X ECE 54 i H AHF (34);

(2OIBPHALRE— 5 A 1, SR LA AR R 2, I i e e g o AQ

s Ak, 2 MAXAQ<O |y 1 AR X, 785 M HN N AL 4 B Bk
X

(3) HEBIE (2), FFIBBIE SR MEAM, BT s P X R
AL

(4) E3R B IR D — N HRE IR R 48, BT — e [ 0 [ 245
T, R A AR R T . T, W R R A X I
PG S E PRI RN AR X 1 — S P AN T A e AR
B {8

(5) EHEBE (1) EEFLSHRERE R,

2SR R 2 R BTSSR E R — AL ER A RS T SE TG e
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IHERESAE

3.1 HHERE

3.1.1 HIRIEE

5] Py 7 22 (1 EL BRI A A B — R BRI, LR BGTIRR B —,
F& 255 BELRS PR R R RSk 2 —, W48 B AL I S 27 & 1281, 2020 4 10 A
21 H, €2019-2020 4Frh E#ENAEATWAE R Fidkd ) KA, G ER, #
1 H VG ER A Pk 5.23 12, HISERF Pk 2.29 2™, gbak, id 2020 55—
o i et b B, Bt A 2 s BATAL, PN B RS R SRR RIS R P AR
ST, S H YRR P4 8500 5. truknl L, RIS R P AR, B
TEB 6 i 98 2 A5 AT, A R A5 R P e AR AL, 7 A 1) SR s LA
AR, HH P AT RE 08 S WO el il 2% T2 175 10X 2% BELI A5 8 FE VR AL o TR e 1
MRS SRR, BHBRMES, MEEERMERZ, AR,
HE B LA NG S BT, T REEE AR R AT B I, e
BB S5 i NEHAR” (3 N B 75 00 T B DR et il 96 RO i, AR H
A OIS RE 2o, HIE 2019 “EFIM, 2020 4E2 H 9 HORF A 2 A 11 H 24 i},
H ¥ 380 215 5, PRS0y in 6.4 4%, ~FIPe808m 1.1 5.

2020 “F 1 H 1 H, WHbA i A Kk “AIERM R s, 7m0
TR M. 2020 4F 4 H 9 H, Filt 76 K “HH MR BRI R
B CEPIR” o FERTRE N RN R R AR R, R LT A SR e A 98 2 1 1Y
WA RS, MRS 5 ICHTEREM A5, P4 T KERSCREE, 2R T3
TERIE A S A SR 2% L S A AR AT SR S AR T, A AR (L
St NRBH” BTN B, s “ NRB R 55 e
RATHIPZERG IR A T RERTFR AR . Bk, ASCE#20204F1 H 1 HE
4 H 9 HIE N HRE J5 s T4 5% 4 BElH el 2 15 10 4R 1 s PP 9 T EX
PR, KBy ORISR, DL H NIRRT A L 100 AN RS AR
B A IR P B R TCHUAT 1000 25 P SCAS . 45 45 e B 1) 7 B 45
I EATE . IR ID. IR VRS, R R B S
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VIS I

3. 1.2 ETM4IEHBRISEHETE

H AR U Eedh 1007 SN 28 =M, il 2k APT RS sR I, 21K
25 1€ R A BRI B A TFURE T B TR T APT B850 SRIBOM AN A TR EIT
FALAE € MR BRYE, TFIRIE s TR SR B IR L LC U DR AR S %
A6 FH 25T I 29 1€ SR U P 5080 o U Py thon3. 8 SRICHUA SC BT 5 SCA S, A
PREREUT U s

BB, BIK S E 5. FIH cookie i b a% LMK 5 &3k

AR, R EHE A P ARG . H eI R i AR A
RH#E T, EANRBIRE i, SEA R IR 0l R
1], BCENCHUN R, ikt 2 26 AF A B
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E4 RS L]
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) XRF:  FEEEER
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B 31 MERFERTE
R=, Jp MR B S E IR AN [R)3E v 2 3R LT Y URL Z [ R &R
X

N

&
o3& DT IET URL #E4T DT I A AT, UL I P9 7%
BRI, T B3RP BRPAT B TR AR, ] Xpath iEVESRIUB A % 1D,
N, HREL TFEB ARG, B esy R RIA L.

Rz U SR AL AR o €D S oV SE VAR B ¥ €T X EP SRR /95 S vAb e ]

URL SEEEHEFREL
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YR, R SR Al 8 5 AN EL S N R PR R A7 i B A B e, 2R
AMIRE, IR R, BORAL PR R HE, ok
RAAETFRSOAREEE . PR A B, Monl, BRARSEEE . 28 k&b —
SFAFIRHAEHT MBS — IR PN A 1D 7B, Wt 2t — KA T 1T
W5 %R R

W1 e A 2 J5E i Z Ak e i TR I 1 AR R AN B 3. 2 P

DRI ERed

A 4

EE 37 I e >| B KRR 8] Y

A

FH SRR
v
AT Dol D T
v

SEHURIE URL

TRA7 S AR

2R

32 MIEHIEMLEIRE R TIERE

3.1. 3 WERERLR

BT 0 289 T HRCAI KA 5 R0 38T el I 8 e B R A iR A7 R 4, DAB st it
RPETEIEIR kIR, WAITEE A 2020 £ 1 A 1 HF 2020 4 4 H 9 H, X4
R — Kk R F BT IR AR . fE NS ID. MiEANE . e, i
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22PN 28 R A B S SRR N F T 2R o 2% BT Vo AL A A7 TR 1) ) 2 AL T

HORBUR SR, CREE T 100 KIS HE, 5 sk R T BHEEBIE AN A ID,
PRISTEE ID. PER N A PEISHTE] S YRR R A BT EY T, SR EE T 95437
ZHHE, REMFEAREIE K 3.3 F1E 3.4 Fiw.

M'V 71D Hi A RO YRR SR
#4= [H 6 12 57 S0 o fl e (#2998 S it-Hd
fili ¢ fiff iz fals30#] 17 23H 0-240, 27
4464171633076141 1H 24 ’*’;’” CIX, |ji>J = e Ip;f-;idzagfsfrj, 2967 10010 188333
ST sE TR e . s e il

’E" XL i) 4 "T'r '“»LTbL'PJfﬂJﬁSOfﬂJ

r 4 [ A 2 R o e el L4 LD 1 444
TR 2 s e R itEi2 1287611
W% PEZddl, 1H24H0-240, 29/\’;“
(1>< i) "“{Jlji' I fFlad4fn|, B
SETTAR 160, B d it pesfl. 1979
(I i) et a1 11 . A

4464534334753932 1H25H 15258 74833 1839022

B33  “FEMtR” HiEA AL

N FFID PP EID PRI N7 PRI PRSI B
r r i b, R — s, TG

4464255307344620 6243761175 J“l"f DD n WHER AL R g e
r r

B e LT BT AN AR 0, R

4468307178385440 = 6276537427 B AT [ 1 2H18H 5 dem
r r 1}ﬁﬂ?¢ﬂf1rwafhuwnL Vi LIS PN

A4 4 ) A o - [5E] e S

4488634033755310 = 2004130393 ) B S, 3 o [ P 2 5 3H9H B ZR
r r

4482830899823490 5839604250 JEphEIAMEIAY AHEILZ giss f g 3H17H S VS
r r

4491033490706180 = 6795862063 A5 gt AN EE A 03 EF B 4H7H 5 Wk

3.4 “HERR” IBTFHAEHER

3.2 BiETALHEE

] 2% T rh SR 42 21 Hicafa A IR AN R AR I, FAAE A SE B L AR R T AR 55 ) i
IR ELA TR B M s AT SCAR M, SRR RCR A . R, EREAT SOR
M BT NAZ AT B AL B, RO AT A Ve R, AR R AL, R
i 7 ATl R HER P o RO B B S TG RS (R R At L, B SRR T
i) MRS PR S RS IR AT A — R BRAE, R R TCH S B R PP S AL Dy T
BAT SO AT RIAE o BRI FRIYLE Python HSEI, N IS AR Pk 2 i F2 gk

(YT
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3.2.1 BIBBiIk
BRIV A TR EE R . SRR 55— RV R R, d B
B M H S AT e, SRR s R R . O T A TR VRO, B e
SN B =T7 FE I R AN EHE, BRI 3. 1 s
% 3. 1 FEHRAL AR

import pandas as pd

import numpy as np

import re

import jieba

from senta import Senta

from wordcloud import WordCloud

from matplotlib import pyplot as plt
from pyecharts import Map

import seaborn as sns

from province city import province city
plt. rcParams[’ font. sans—serif’ ]=[’Hiragino Sans GB ]

plt. rcParams[’ axes.unicode minus’ ]=False

raw data = pd.read excel ( /Users/J1739/Desktop/ NV i 0/ S EE 70 /S8, x1sx’)

R A IVFR T 32 1D S5PFR 1 - He R 7 Al 47 81862 H181868 2%, RIAY
6 /1 R B SR AR ) B e — (kB Bk, I B SRR SR B R AR
PAB 1. 2 k0 FET W] LUCAH AN T A B R RIS R R T — 2608, BRI,
THH BT — N2 VPP EUE B 22 . T 30 Tif ], R AR
WR—RRIR] s TR, A RRERE R G R R, BRI 3. 2 Fios.
& 3.2 BB HRAEAR

def transform_date(s):
nums = re.compile(r\d+").findall(s.split(" )[0])
date ="
date += nums[0] if len(nums[0]) == 2 else '0" + nums[0]
date += nums[1] if len(nums[1]) == 2 else '0" + nums[1]

return date

data. R B /E] = raw_data TFit AT [8).apply(transform_date)
HHIR T R ERIFE PRI
data. {8 E T = raw_data. {8 FE 1 .apply(lambda x : str(x).split(" ")[0])
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A E— RPN, RGBTV EESE . 5T OREE PR SCA K
BEATAVEAL AL

3.2.2 XAMEH AL

(1) CAIEE
T PFRAE B R A SCHAT SUA M B E A, H R IR TR B 1734 ook
PARASL E BRI A, 77 ZE0 AT ER . @MW SCANE, KIAIRS
PRI 1 2RL xa0, u200b 74T, IX L8 Hy T TEH TIN5 2 i i) L5 25
. Hk, RETFRCANRBTILE WE . HREA XM, KH
TR ERAR BB AR o BE— Wk B AR, IR IR SO AR AE D
MRS IR . B, Sk ARSI ORI B s, 1B gE, 1
I v ) B 4 R N Y TR S AT, BT InER 3.3 iR .
& 3.3 AAHEHARDAZ
#H TR MBS SOENT
eng =[]

for i in data. L A A:
eng += [x for x in re.compile('[a-zA-Z]*").findall(i) if x!="]

#HEFHIAURET 20 MFRAESFEL B 3GaT
pd.value_counts(eng)[:20]

(2) WA ]

FERIE PP, 12 ] DL it MR AS S /N AL R SCAR BT o DRI, 7R
AT TR OSC AR B S TR A, AR ) 5 HRAE R RIE A o 9 ST AR AR T S
SRR RVE 2, HOCIETE R AR S, I H—1d 2 3 AR
B ESCRE. IS, Al TREERAY, @ jieba, LTP.  Stanford
PUIE 3R AT SnowNLP 26140, Jieba #&3&F Python 28 = 771 FE il S0 o], 2 B
AT AR BCR B HAE o) iz I TR 2 —, Jieba 431 & T FT 45817 #LEAT i 4k
W E R, A RE A T R A R R G B (DAG), SR BRI
IV 4R R R (B A, AT R TRl i K Do 2, R T R Bk
i, i TS G ) HMM RS (R RRHRIEAD), SR A Viterbi HiLH,

i
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FT Jieba 7318 A SCHF 2 AP AR (R, RIS U R S A D, JF AL
SCHF A E (A, X Python2 AT Python3 #J5%, SCRF 2 M4ifEiR = (Java. C++,
Rust. PHP. R. Node.js %).

(3) WA H 1A 5 R R 45

3 45 P 1] 5 e R ARt 2 SCAS R A A 3 ) B B — 00, A5 F A2 48 D0
B P IA], AE AT BEX Rk SCA R SO AR IR K2 BT 3o Bl SCA i
“HIT JE TSR B, 8 FRRA P LR, AR SR SERRE S, R
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