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Abstract. [Purpose/significance] By analyzing the emotional evolution of Weibo
users after emergencies, we can find out the law and potential risks of public opinion
evolution and provide instruction for the government to control and guide network
public opinion. [Method/process] We proposed an analysis model of public opinion
evolution based on Emotional Analysis and GBRT. With the help of Python, a web
crawler was developed to collect Weibo comments. After that, a Naive Bayesian
Classifier was used for emotional analysis. According to public emotion and the
number of comments, we divided the evolution process into fever period, persistence
period, incubation period and extinction period. Statistical and visualization methods
were used to study the evolution characteristics of word cloud, emotional tendency
and age groups. Finally, correlation analysis and GBRT were used to predict each
individual’s emotions. [Results/conclusion] Taking the dangerous chemical explosion
accident in Tianjin as an example, we can validate our model. Results shows that the
model can reasonably divide the evolutionary stages, find out the law of public
opinion evolution in different stages, and accurately predict users' emotional tendency.

1. Background

Nowdays, the social media platform dominated by micro-blog has gradually become the main space
for the evolution of public opinion [1-3]. Weibo users’ emotions can be infected by other’s quickly
and lead to a heated debate on the internet [4-5]. Grasping the law of periodic fluctuation of Weibo
users’ sentiment and further predicting it can prepare the government for potential risks.

In researches about the evolution of Weibo public opinion, Youyonghua divides the evolution
process into rapid diffusion stage, stable development stage and declining stage according to two
indicators of attention and attention increment [6]. Wu Xiaojuan divides the development of public
opinion of Blue Qianjiang arson case into initial stage, the outbreak stage, the repeated stage and the
long tail stage, and researches the themes of each stage [7]. Lan Yuexin and others constructed the
logistic model of public opinion propagation process, dividing the incident of "Chengdu men beating
women drivers" into five stages [8]. At present, the division is mostly according to micro-blog
comment volume, number of followers and number of forwards, without considering emotional
characteristics. In this paper, emotional inclination index is introduced into the criterion of stage

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOI.
Published under licence by IOP Publishing Ltd 1


file:///C:/%E8%BD%AF%E4%BB%B6/youdaocidian/7.5.2.0/resultui/dict/result.html?keyword=incubation&lang=en
file:///C:/%E8%BD%AF%E4%BB%B6/youdaocidian/7.5.2.0/resultui/dict/?keyword=propagation

ICMSOA2019 IOP Publishing
Journal of Physics: Conference Series 1419 (2019) 012004  doi:10.1088/1742-6596/1419/1/012004

division of public opinion. There are mainly two kinds of emotional orientation research methods, one
is emotional dictionary, the other is machine learning. This paper uses naive Bayesian to conduct
emotional analysis.

At present, most of the literature on public opinion emotion prediction is the prediction of group
emotion trend. Through time series and gray prediction method, the short-term trend of public
sentiment is predicted. Du zhitao et al. predicted online public opinion trend by establishing a grey
prediction model [9]. Qian ailing et al. used multi-time series association rules to analyze the BBS
trend [10].Zhang heping established an improved Gray Verhulst Markov model to predict the
development of public opinion [11].

The current research mostly adopts the time series method, which is used to predict Baidu Index or
the average emotional tendency of the public. The time series is simple to use and the system is mature.
When the trend of public opinion changes steadily, it can well predict the short-term trend of public
average emotion. However, the public opinion is complex, changeable, so the time series is difficult to
carry on the long-term forecast; besides, mostly the target of prediction is the average emotion of the
public, which cannot reflect the emotion distribution cannot predict the emotion of each member of the
group. In addition, users' distinctive features, such as education background, age, gender, number of
fans, active status of Weibo, often have a great influence on users' emotional tendency, which cannot
be reflected in the methods of time series.

Based on the emotional analysis, statistical analysis, data visualization methods and machine
learning, we research the evolution of public sentiment of web users and build a model, which has
been validated by Tianjin 8+12 accident cases.

2. Web users’ sentiment evolution model

2.1. Research methods
The methods involved in the model are described below.

2.1.1. Web crawler

Web crawlers can bulk collect and download data from web pages. At present, many achievements
have been made in studies related to it [12-13].To conduct our research ,we made web crawler
Specifically applicable to Weibo with Python, which can simulate users’ login and search in Weibo,
automatically grab microblog comments on relevant emergencies, and simulate the click action to
extract more relevant information.

2.1.2. Emotional analysis
Emotion analysis requires word segmentation to be done first. There are some ways: dictionary-based
method, statistical method and rule-based method [14]. This paper adopts SnowNLP, a natural
language processing module of Python, to conduct word segmentation. Then Naive Bayes classifier
was used for emotion analysis. Naive Bayes classifier has high accuracy, reliable classification.
Simply and fast, it can make out each sample’s classification probability.

Let's say that there are N categories of problems that we're dealing with, Y = { ¢, ¢,,¢3,¢4...,¢n } -

According to Bayes theorem, that is

P(C) (X]0)
P(X)
Where P (C) is the prior probability of the class; P (X]|C)is the sample’s conditional probability
For each sample, we select the category that minimizes the risk of misclassification on that sample

h* =argminR (C|X) (2)
Take the lowest misjudgment rate as the target, and the cost function is as follows:

)\U{O, if i=79 3)

1, otherwise

P(CIX) = (1
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The corresponding conditional risk is

R(c|lz) =1— P(c|x) (4)
The classifier whose goal is to minimize error rate is
h™ = argmazP (c|z) (5)

Naive Bayes classifier assumes that for a given category, all attributes are independent. Therefore,
equation (2) can be written as

P(C)P(X|C) P(C) 1
P(CIX) = (;()g)' ) _ P((ngl_[lP(mc) (6)
So we can assume that:
h(z) =arg maz P(C)HP(:L’AC) 7

2.1.3. Correlation analysis
Correlation analysis can analyze the relationship between two different variables. The simple
correlation coefficient is defined as:

\/i@x) S ()

N is the sample size, x; and y; are the variable values of the two variables respectively
The test statistic adopts t statistic, which is defined as:

ry/n—1

Simple correlation coefficients, observed values of t-test statistics and corresponding probability
values can be calculated.

7"’:

(8

t:

2.1.4. GBRT model

GBRT is an important algorithm of machine learning. Taking the emotional tendency value obtained
in the emotional analysis model as the dependent variable and each attribute of the user as the
independent variable ,we can train the GBRT model [15].Gradient promotion tree (GBRT) algorithm,
by iterating multiple regression trees to make joint decisions, improves the weak learner to the strong
learner and has good generalization characteristics [16].

2.2. Model flow chart
The flow chart of the model is shown in figure 1, which includes five stages: data acquisition, data
preprocessing, emotion analysis, public sentiment evolution stage division, and GBRT modeling.
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Figure 1. Flow chart of the model.

(1) Data acquisition

Through the analysis of microblog search results, multiple microblog posts with the most
comments on the Tianjin incidents were selected, and Python was used to compile crawler for data
crawling. The data includes the official microblog of People's Daily, the official microblog of fire
department, and other related microblog comments of many official media, as well as the microblog
comments of some Internet celebrityies.

(2) Data preprocessing

The data obtained by the crawler may not all conform to the use of modeling, and there may be
missing, duplicate and invalid data. Python was adopted to conduct data deduplication, delete missing
data, irrelevant data and abnormal data, and store the cleaned data in CSV format.

(3) Emotional analysis

Python language can be used to facilitate the processing of Chinese text data. Firstly, the comment
text is processed by word segmentation, and the stop words are removed according to the stop words
list to avoid the interference of irrelevant words. We extract some data and manually annotate it , then
these samples are regarded as training set, Naive Bayesian classifier was trained to obtains word
frequency in each category and further formula out all the comment text emotion inclination degree,
the higher the degree of emotional tendency, the more close to the positive emotion, otherwise, the
more close to the negative.

(4) Analysis of the evolution stage of public opinion

In various literatures, the number of comments and the number of retweets are often used to
measure the popularity of a topic. In general, the more comments, the hotter the topic. However, in
order to gain attention, some users use a lot of zombie fan to comment, so the number of comments
and retweets cannot effectively and correctly reflect the heat of the event. we introduce the emotion
inclination degree here. Considering that the larger the emotional divergence is, the more heated the
discussion will be and the hotter the topic will be, the variance of emotion inclination degree can
reflect the size of emotional divergence to a certain extent and indirectly indicate the topic heat. In
addition, the variance of some dates is relatively large because the number of comments is small, so
the variance alone is not enough to fully reflect the fact. After comprehensive consideration, this paper
defines emotional heat as follows:

HOT = minmax (minmaz (num)*q) (10)
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In formula (3), HOT represents emotional heat, “num” is the number of comments, and q is the
variance of emotional tendency. “Minmax” is a standardized treatment. Standardized treatment can
remove the influence of dimension and make both factors better reflected in public opinion evaluation.

(5) GBRT model training

Through quantitative data preprocessing and word vectoring process, the user's attributes
(including gender, age, location, school/company, the number of fans, the thumb up number, focus on
number, the user’s first emotional state, average public emotion inclination degree, nickname)
information as input data, emotional tendency degree as the output, we build the GBRT model .

3. Tianjin 812 accident emotive analysis
On August 12, 2015, a chemical explosion in Tianjin binhai new area attracted widespread attention
on Weibo and became one of the hottest topics that year. People have different opinions and
sentiments; the discussions admixture of good and evil, and official information is released improperly,
resulting in public opinion crisis [17].

In order to test and verify the model, our model was used to analyze this chemical accident.

3.1. Data acquisition

Search keywords such as "Tianjin 812" and "binhai new area" on Weibo, select comments of People's
Daily, China fire station and other microblogs, compile crawlers and obtain 15,253 pieces of data. To
get each user’s information of comments, the crawler is used again to obtain the user's microblog
homepage information. The crawling data includes comment content, comment time, commenter 1D,
nickname, number of thumb up users, number of fans, number of followings, gender, information
source, age, gender and province of some users.

3.2. Data preprocessing

Delete duplicate, missing, invalid data. For example, in some data, there are “0 years old”, “105 years
old”, etc., which are inconsistent with cognition and belong to abnormal data. The value of abnormal
attributes corresponding to the data is deleted, and the remaining attributes remain unchanged. After
the process, there are 15164 pieces data remaining.

3.3. Naive Bayesian classifier training and prediction

In this paper, Naive Bayesian model is used for sentiment analysis. 300 comments of positive emotion
and negative emotion were randomly selected, and the positive and negative emotional tendency
degree was manually calibrated as training data. After segmentation, we remove the stop words. Naive
Bayes classifier was trained to calculate the emotional propensity of all other comments. Taking the
comment "we pray for you, and we firmly support you" as an example, the positive emotion is denoted
as S, and the negative emotion is denoted as N, then:

P(J?fﬁj&?ﬂ, 77%&—777 7)%/%?77, 77jf$7}|s)

P S}?’ 'Ev’v / ;77»j/’p:zr'ﬂv’n £97) — - _ . — 11
( | ﬂffﬂ:’ ff AE j‘fj‘) P(”ﬂfﬁ?”,”)’?ﬁ”,”%/ﬁ”,”)—ff#”) ( )
. ‘ X P y ‘E?J,» Y 77’7; /b /4»;7777 i};N
PN #7407, et g, gy = LT X0 T DX g

P(”?ﬁjﬁg,,, }7%&7}7 7}%%77’ ﬂj‘f$ﬁ)
Then, according to the conditional independence hypothesis of Naive Bayes classifier, we assume
that each word is independent, then

P(;:%ﬁgn, ”7_6»27*;—”, 7;_1/5/%'»’ 77};%“5) — P(”ﬁlf%EIS)*P(”f/ ”lS)*P(”_ng/%”lS)*P(”jf%qS)
B P(Sl 7}%7—{;5»’ ”fi—‘ﬁ”, ;Jj//g/fz—‘w’ »I]—%@»)
- P(Nl » %’/'c/f¥§”, 77%&4}7 77%/%’”7 77}‘}9%}7)
S is the probability of positive emotion. As S is calculated through the positive and negative word

frequency, it can fully reflect the degree to which emotions tend to be positive, and part of the results
are shown in figure 2.

S (13)
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Figure 2. Results of Naive Bayes prediction model.
According to the graph, the result of emotion analysis accords with cognition.

3.4. Evolution stage division

3.4.1. Distribution rule and analysis of emotion inclination degree
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Figure 3. The whole time period comment emotion tendency distribution.

Figure 3 shows the distribution of the emotion inclination degree. The ordinate is the motion
inclination degree of each comment, and the larger the value is, the more positive the emotion is, and
the closer it is to positive emotion. The abscissa is the number of days since the outbreak of public
opinion on August 13.

According to figure 3, the emotional tendency changes greatly with time and comments of different
commentators, indicating the characteristics of public opinion on Weibo: Great emotional divergence,
changeable, existing explosive and latent periods. By observing the emotional distribution, it can be
seen that the emotional distribution has three peaks, which respectively symbolize extremely positive
emotion, extremely negative emotion and neutral emotions, indicating that people's emotions fluctuate
greatly. From the perspective of time distribution, the emotional tendency tends to become neutral
with time after the big divergence in the early stage, but it is the incubation period of public opinion at
this time, and occasionally there will be extreme emotional outburst caused by events.

3.4.2. Rule of emotional heat and reason analysis
Calculate the heat according to formula (3) and make the heat -- time curve, as shown in the figure
below.
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Figure 4. Area diagram of emotional heat changing with time.

According to figure 4, the evolution process of public sentiment can be divided into four stages: hot
period, continuous period, incubation period and dying period. The first two days after the outbreak of
the accident is regarded as the hot period, and the emotional heat is kept above 0.5.At the beginning of
the accident, there are a great deal of comments and people have different emotions towards the
accident, information imbalance caused a variety of views among people. From the 3rd to the 85th day
after the accident, the emotional heat is stable and high, the information is spread widely, and there are
more and more news about the incident. The incubation period of public opinion ranges from 86 to
661 days, netizens' attention is diverted by other things. However, once relevant events occur, the
topic will become a hot debate again. Since the 661st days after the incident, the emotional heat
maintained at a low value , and it has entered a period of complete extinction.

3.5. Characteristics of the evolution stages

3.5.1. Word cloud in different stages

Figure 5 shows the word cloud of the comments in the four stages. It can be seen that in the whole
process of the evolution, the official microblog emphasize firefighters’ hero moves and their
sacrifices , which aims to guide public opinion in the right way, so that there are words such as
“heroes”, “pray in the whole process, but each stage also has its own special words.
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Figure 5. Comment cloud in four stages

In Stage 1, the comment cloud is mainly a statement of events, such as "warehouse", "hazardous
chemicals", "1n]ury" "logistics", etc. It shows people's desire to know and spread the news.

In stage 2, besides positive words such as "pray for good fortune", "peace", "come on", there are
words such as "truth" and "leadership", indicating people's different concerns and views on the
responsibility of the accident. However, the official media try to be vague about it, which caused the
divergence of emotional tendency in public opinion to expand.

In stage 3 ,the words "last time" ,"management” and "leadership" appeared, indicated that people
was not satisfied with the leading departments due to the poor management of Tianjin port ,because of
the occurrence of another fire in 2016.
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In stage 4, the evolution process has been close to the death, some accident witnesses occasionally
recall some nostalgic comments in this stage.

3.5.2. Proportion of emotional tendency at each stage
Emotional tendency S was segmented, with 0-0.3 as negative emotion, 0.3-0.6 as neutral emotion and
0.6-1 as positive emotion, and statistical analysis was conducted. The results were shown in table 1.

It can be seen from table 1 that in the first stage, the proportions of the three emotions were equal,
which means there were great differences among people’s emotions. In stable period, emotions
gradually turn into neutral emotions, and negative emotions reduce. During the incubation period,
critical events are easy to make it a hot topic again and there are great gaps in people’s sentiments. In
the dying stage of public sentiments, the proportion of neutral emotion reached a high value, and the
evolution process reached dying.

Table 1. Proportion of different emotional types in the four stages.

Period  -eeeeemmeeme e Proportion .
eno Negative Neutral Positive

1 0.35 0.31 0.34

2 0.20 0.42 0.38

3 0.57 0.30 0.13

4 0.13 0.63 0.25

3.6. proportion of age groups in different stages

Age groups are divided into five age groups, respectively: [<17], [17-28], [29-37], [38-55] and [>55].
Statistical analysis is conducted on the age of Weibo users at each stage, and the change of the number
of different age groups at each stage can be obtained from the curve below, as shown in figure 6.
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Figure 6. Curve of proportion of different age groups.

As shown in the figure above, group2 (age range [17-28]) and group3 (age range [29-37]) are the
dominant groups among the five age groups, accounting for more than 90%. Among them, group2 has
the largest proportion, and is always increasing in the four stages. Therefore, our advice for
government is that we should focus on young people aged 17-28, especially in the incubation period.
Group2 can decide whether the topic will become hot again and when it will die out

4. Tianjin 8°12 accident sentiment prediction model of emotion inclination degree
4.1. Correlation analysis and modelling of emotional propensity

4.1.1. Coding and pre-processing

The gender variable is one-hot coded. Then we use Baidu encyclopedia, sohu news and novels to train
Word2Vec model, and the user's personal information, study/work location, nickname and comments
release source were transformed into 64-dimensional word vectors with Word2Vec for subsequent
analysis and processing.
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4.1.2. Correlation coefficient We compute correlation coefficient. To visually display the correlation,
a histogram is made, as shown in figure 7.
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Figure 7. correlation between each variable and emotion inclination degree.

Variables with obvious correlation are “emtion_before” which shows the user's emotional tendency
in the previous stage, “ri” which implies the number of days since the event occurred,
“emotion_average” which is the group's emotion inclination degree at this stage, etc., these variables
have strong positive correlation with a user’s emotion inclination degree. In addition, the number of
users' followings, gender and personal information are also weakly correlated.

This result shows that emotional tendency changes significantly over time after the event.

For example, there are more negative emotions in the early stage of catastrophic accident, and after
that, emotions gradually become neutral over time. So emotion is most affected by time. In addition,
due to network empathy and herd mentality, the average emotional inclination of the public also has a
positive impact on personal emotional inclination. Besides, even gender can have some influence, and
it means woman is more likely to be positive on the issue of emergency.

4.2. Model training

With emotion inclination degree as the prediction target, GBRT was used for regression analysis
modeling. Each time, negative gradient of loss function was used to fit the next decision tree. Based on
decision integration of multiple regression trees, the prediction model was obtained. The learning rate
was set at 0.1, the number of decision trees was set at 100, and the subset of samples accounted for the
overall proportion of 0.8.

4.3. Model evaluation
The regression model error can be measured by MSE and MAE.MSE is mean square error, and the
calculation expression is:

N
MSE = % Z (observed, — predicted,) > (14)
t=1
MAE refers to the average absolute error. The calculation formula is as follows:

1 N
MAE:N;abs (f,—v,) (15)

We compute MAE and MSE, MAE value was 0.2672 and MSE was 0.1006, which was within the
allowable error range, and the model result was considered reliable.

The model still has a lot of room for improvement. More user portrait attributes can be collected in
subsequent work to improve prediction accuracy. On this basis, before and after major disasters,
GBRT model is used to predict the emotional tendency of Weibo users on the whole network, which
can release targeted guidance information to different groups and guide the correct evolution of public
opinions.

4.4. Analysis of model results

After preprocessing and coding user’s information, GBRT model is used to predict the emotional
tendency of each user in the development of public opinion.

10
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To show the process, information of seven Weibo users in the database were extracted to predict
their emotional tendency. To avoid leakage of user information, nickname information is processed
here. The sample ] personal 1nforrnat10n is shown in figure 8.

NO. hi jian_review dianzan gender guanzhu fensi nickname stage

4 2017/6/26 v 1if 239 224 WL nEERE T 263 4
10929 2017/6/1 2f 627 179 3 Z s 3
10857 2017/6/1 T£ 62 7 | x 2 3
1877 2015/8/13 = 0f 270 299 @ .IN i 1
4852 2015/8 1if 270 299 {IN i 1
10180 2015/9/2 f 48 728 thstarc 3 2
10185 2015/9/26 > Om 195 7874 EE RER 2 2
NO. nickname text ginggan type predict

4 L] R AESEECHRE. XEIRIT. LE—EEZE. ERENGIEFS? 7] 0.373884 B 0.22
10929 K sz [ EERAl! RENE RSB T{E, ~— BT '] 0. 005335 1 0.13
10857 = Wi [ ERBENEE SR, KRR, REREERTE ] 0. 123978 = 1 0.09
1877 . m¥N [ ABEE! AMEE! MEE! ZERMAEREGS! ] 0. 903739 1 0.77
4852 ¢ muN PRTREA ZSEFE. BUFAEAN. BARERRE, BEHEMHERRE ] 0.074431 i 0.04
10180 m chstarc [ HE—SEH, BIIFLSEEHNET] 0. 996096 E 0.89
10185 oo, MEH U EHREANZRER! '] 0. 19648 P 0.2
Figure 8. sample user information table.
emotion
1.0 * + actual
_-|_ + prediction
0.8
+
0.6
0.4
i
02 + _ '__.r"
+ =Hir .
i o
0.0 o ki
1 2 3 a 5 6 7
users

Figure 9. Scatter plots of actual emotion values and predicted values.

Figure 8 shows the value of emotion inclination degree computed by Bayes and the predicted value
by GBRT. Figure 9 shows the comparison between them.

The seven predicted values deviated from the actual values, but within the allowable range of error.
In the early stage of public opinion, the model can be used to predict the emotional tendency of each
person , and government can do some targeted measures according to it. For example, according to
word cloud and word frequency in different stages, different age groups, specific guidance should be
given to groups with different characteristics and in different stages. Besides, online group
identification, offline group guidance can be useful. Identify Internet celebrity users through fan data
and microblog data, who could be most the important groups who have the largest influence in the
web.

5. Countermeasures and suggestions

According to the analysis results, it is found that the emotional tendency of users is related to the
evolution stage of public opinion and the information of user portrait. To some extent, the indicators of
user portrait reflect the personality characteristics and knowledge level of users. Therefore, users will
have different reactions towards an event. Our model proposed in this paper can be used to predict the
emotional tendency of users towards emergencies in advance and guide users' public opinions in a
targeted way.

(1) Early warning of public opinion and sentiment.

For example, as shown in section 3.5, user whose ID is 10185 can be predicted in the first stage of
the development by model, and combined with the word cloud, the official media can prepare for the
potential risks of public opinion in advance.

(2) Public opinion guidance for different user group.
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According to the conclusion of correlation analysis in section 3.4, personal emotion is highly
correlated with the average public emotion, that is, people will be influenced by others.

Through emotion analysis, positive emotion users are identified and their microblogs are placed at
the top of their fans' Weibo page. For users with negative emotions, relevant laws, expert
interpretation and other media opinions will be pushed to them to give more reference to him.

(3) Pay attention to the age structure.

In the case of Tianjin 812 accident, user group aged 18-37 is the main group of online public
opinion. Therefore, after identifying the age characteristics, government should take measures aim to
different age group. For example, it is good to adopt more interesting ways for young people. Tik Tok,
micro video, kuaishou and other platforms will be useful, as well as the 90's popular cartoon,
animation.

(4) Emphasize identity information and Internet celebrity.

Users’ information contains variables such as age, gender, educational background, number of fans,
number of followings, etc. The number of followers and the number of followings can effectively
reflect a person's activeness in Weibo. Among them, users whose number of fans is more than a
certain threshold can be identified as Internet celebrity. The emotions of them are often spread through
the huge number of fans, which has a significant impact on public opinion. Therefore, the
identification of Internet celebrity,targeted emotional analysis and guidance at different stages are
conducive to the standardization of cyberspace. In addition, there are school information and
workplace information, thus according to it, we can also adopt ways of online identification of the
gathering trend of groups and offline guidance.

6. Discussion and conclusion

6.1. Discussion
The research work done in this paper is based on certain assumptions. Based on the following
assumptions, the conclusion of this paper is valid:

(1) It is assumed that the number of posts deleted by microblog managers is within the allowable
error range and does not significantly affect the analysis of this paper;

(2) It is assumed that the personal information of Weibo users is true and valid;

(3) It is assumed that the comments sample can fully reflect the characteristics of all comments
information on Weibo.

6.2. Conclusion

In this paper, crawler is written in Python to obtain microblog comment information. On the basis of
data cleaning and preprocessing, emotion analysis modeling is conducted by combining word
segmentation technology and Naive Bayes classifier to obtain emotion inclination degree. On this
basis, according to the number of comments and emotional inclination degree variance, we define the
emotional heat, and then the evolution process of public opinion is divided according to emotion
heat ,after that, we use statistical methods to study evolution characteristics, and visualize data Finally,
taking Tianjin 8+12 accident as an example, we can research the evolution rules of Tianjin 812
accident. It has been proved that the model can operate normally, providing theoretical support for the
targeted guidance strategies of public opinion in different stages of emergencies.
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