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Abstract

[Purpose/Significance] To rapidly and accurately identify events from texts
of sudden network public opinion. [Method/Process] This paper proposes a
method for identifying sudden events in network public opinion that integrates
syntactic features and syntactic similarity. An event-oriented syntactic feature
extraction method is proposed based on syntactic features, and an event syntac-
tic feature library is constructed using event semantic annotation and syntac-
tic feature extraction methods, through which network public opinion sudden
events are identified by calculating the syntactic similarity between the text to
be tested and the syntactic library. [Results/Conclusion] Taking the COVID-19
pandemic as an example, the proposed method achieves an optimal similarity of
0.93 for this public opinion scenario, identifying 160 events and 30 non-events
from a new text segment at this similarity threshold, achieving an F1l-score of
0.848. Method evaluation demonstrates the effectiveness of the innovations in
the proposed network public opinion sudden event identification method, par-
ticularly in utilizing syntactic similarity for event identification and merging
identical adjacent parts of speech.
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We propose a method for identifying network public opinion emergency events
that integrates syntactic features and syntactic similarity. Combining syntactic
features, we propose an event-oriented syntactic feature extraction method. We
construct an event syntactic feature database using event semantic annotation
and syntactic feature extraction methods, and identify network public opinion
emergency events by calculating the syntactic similarity between the text to
be tested and the syntactic database. [Result/Conclusion] Taking the COVID-
19 pandemic as an example, the optimal similarity of the proposed network
public opinion emergency event identification method under this public opinion
scenario is 0.93. At this similarity level, 160 events and 30 non-events were
identified from a new text, with the F1 value reaching 0.848. Method evaluation
demonstrates the effectiveness of innovations in using syntactic similarity to
identify events and merging identical adjacent parts of speech.
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According to the 44th “Statistical Report on China’s Internet Development”
released by the China Internet Network Information Center (CNNIC) [?], as
of June 2019, China’s internet user population reached 854 million, with an
internet penetration rate of 61.2%, an increase of 1.6 percentage points from
the end of 2018. The popularization and democratization of the internet have
made it more convenient for the public to pay attention to and respond to public
opinion events, resulting in richer content in network public opinion. Against
this background, quickly and accurately identifying events that reflect public
attitudes and public opinion trends from sudden network public opinion texts,
and providing targeted reference opinions for government guidance strategies,
has become an important research topic in the field of network public opinion.

Network public opinion emergency events refer to events that reflect different
public views on sudden social issues online. Events possess characteristics of
abstraction, generality, and semantic completeness, represented as event triples
E = (S,P,0), where P is the trigger word, S is the agent, and O is the pa-
tient [?]. A complete event must contain a trigger word, which determines the
event type. Agents and patients can be partially omitted. For example, “Ty-
phoon makes landfall (S, P),” “Watch movie (P, 0),” and “Guizhou Liangshan
mountain fire breaks out (S, P,0)” can all be called events.

The task of network public opinion emergency event identification mainly stud-
ies the identification of structured event texts containing event elements from
unstructured social media data. Since 2005, event extraction has been included
in the ACE evaluation conference [?], and event identification is an important
component of event extraction tasks. Event extraction can be divided into
topic event extraction and meta-event extraction. Topic events refer to a group
of events related to a certain theme, consisting of a core event and all directly re-
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lated events or activities [?]. Meta-events mainly describe the main component
structure of action events, usually using verbs and nouns to represent the oc-
currence of actions or changes in states. Chinese event identification technology
has also made considerable progress under the research of scholars both do-
mestically and internationally [?]. Compared with the clear sentence structure
in English, the arrangement and combination of Chinese words are more com-
plex and flexible, and words have many polysemous phenomena. The meaning
of events also needs to be distinguished based on contextual semantics, which
brings certain difficulties to Chinese event identification technology. How to
reduce the dimensionality of Chinese text and the semantic association between
words has become a major challenge in Chinese event identification.

To explore an identification method suitable for the Chinese environment for
network public opinion emergency events, we propose a network public opinion
emergency event identification model that integrates syntactic features and syn-
tactic similarity. Taking the COVID-19 pandemic as an example, we construct
a network public opinion event syntactic feature database and use the syntactic
similarity between sentences to identify new events in network public opinion.

2 Related Research

Different researchers in different fields have different definitions of events. Event
logic graph researchers define events as abstract, generalized event triples with
complete semantics [?]. In the field of linguistics, events are considered terms
composed of predicate verbs and the time and circumstances of action occur-
rence [?]. The ACE evaluation conference believes that events are things or
state changes that occur at a specific time point or period, within a specific
geographical range, and consist of one or more actions participated in by one or
more roles [?]. Among the above definitions, the event definition given by event
logic graph researchers is more suitable for network public opinion emergency
events in this study due to its structured characteristics, so this definition is
adopted.

2.1 Related Research on Event Identification Methods

Event identification methods mainly fall into two categories: pattern matching-
based methods and machine learning-based methods. Pattern matching-based
methods identify and extract events under the guidance of certain patterns.
Patterns are mainly used to specify the contextual constraints that constitute
the target information, embodying the fusion of domain knowledge and linguis-
tic knowledge [?]. These methods can be divided into rule-based extensions
and relationship-based restrictions. The former tends to expand trigger word
lists and improve knowledge base construction at the macro level, while the
latter tends to integrate text information units, semantic consistency reason-
ing, and semantic constraints at the micro level. Currently, some scholars use
pattern matching for war event extraction [?]. Machine learning-based meth-
ods use statistical models for event identification and extraction. This method
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has been more mainstream in recent years. Common learning methods include
Conditional Random Field models [?], Hidden Markov models [?], and Support
Vector Machine models [?]. He Ruifang et al. [?] treated event extraction as a
sequence labeling task and constructed a Chinese event extraction joint model
based on CRF multi-task learning, expanding on the defects of models based
only on CRF. Liu Zhongbao et al. [?] used the BERT model and LSTM-CRF
model to extract historical events and their constituent elements.

It can be seen that research on event identification methods has made great
progress and can accurately identify events from texts. However, most of these
methods rely on large-scale, comprehensive training sets, requiring the construc-
tion of knowledge bases for event identification. When applied to the field of
network public opinion emergency events, these methods face the problem of
insufficient training set corpora in the early stage of network public opinion.
Therefore, this study aims to propose an emergency event identification method
that can be applied to the network public opinion field based on current event
identification methods.

2.2 Research Status of Network Public Opinion Emergency Event
Identification

Wei Yongqing et al. [?] studied event feature extraction methods and emotional
feature burstiness on the basis of researching the propagation patterns of sud-
den events in network public opinion, using them to identify sudden events
and provide data support for predicting event development. Wu Peng et al. [?]
used game analysis to derive a probability model for sudden event informa-
tion publishers being followed on Weibo, laying a foundation for identifying
key nodes in network public opinion emergency information transmission. Liu
Yashu et al. [?] used the LDA method to divide topics in network public opin-
ion emergency comment data and construct an event evolution topic graph to
dynamically track public opinion and understand the development direction of
network public opinion emergencies. Lan Yuexin [?, 7] established derivative
public opinion monitoring and warning models and research on the propaga-
tion patterns of sudden event network public opinion information, providing
references for government network public opinion management and early warn-
ing research. Zhang Yuliang [?] divided sudden event network public opinion
into three stages: generation, diffusion, and decline/calm, providing effective
theoretical support for government departments to assess the actual situation
of sudden events and grasp the development trend of sudden event network
public opinion. Chen Sijing et al. [?] used a dynamic identification method
for key nodes considering user behavior characteristics, network global informa-
tion, and influence decay mechanisms to identify key nodes and their evolution
characteristics in different stages of sudden event information dissemination. Li
Gang et al. [?] used the LDA topic model and Maximum Entropy model with
Mutual Information (MaRxEnt-MI) to extract event summary keywords and
generate event summaries. Xia Lixin et al. [?] constructed network public opin-
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ion event features from multiple dimensions from a visualization perspective to
form visual event summaries.

It can be seen that current scholars have conducted event identification and
application research in the field of network public opinion, but most research
focuses on event propagation and public opinion development, without propos-
ing an emergency event identification method applicable to the network public
opinion field. Therefore, based on current research on event identification and
application in the network public opinion field, we propose a general emergency
event identification method for network public opinion to provide references for
subsequent researchers studying network public opinion based on events.

2.3 Related Research on Syntactic Analysis

Syntactic analysis research is generally divided into rule-based methods and
statistical methods. The former is based on linguistic theory, while the latter
describes grammatical rules and language forms in some way [?]. Yuan Lichi
[?] established a statistical model for syntactic analysis based on dependency
relations. Guo Xiyue et al. [?] integrated syntactic features, semantic features,
dependency relations, core predicates, and semantic role labeling features for
entity relation extraction, and experimental results showed the effectiveness
of incorporating syntactic features. Xu Fei et al. [?] used the BiLSTM-CRF
model for part-of-speech tagging of food events and achieved good results. Hu
Baoshun et al. [?] proposed a new answer extraction algorithm based on syn-
tactic structure feature analysis and classification technology, and experimental
results proved that the method based on syntactic structure features outper-
formed current typical algorithms. Chen Yongbo et al. [?] proposed a depen-
dency parsing algorithm combining simple edge priority and SVM, and exper-
imental results proved that for complex noun phrase dependency parsing, the
algorithm’s accuracy was significantly improved compared to simple edge prior-
ity algorithms.

Research and application of syntactic analysis by scholars have proven the ef-
fectiveness of syntax in expressing text features. Based on this, we believe that
Chinese texts expressing specific events have certain syntactic patterns. In the
case of insufficient training set corpora in the early stage of network public
opinion, syntactic features can replace text features for event identification. Us-
ing event syntax to identify events can effectively reduce the dimensionality of
Chinese text, greatly reducing the workload and complexity of event identifica-
tion. At the same time, this method can reduce dependence on specific public
opinion domain dictionaries, making event identification methods more widely
applicable.
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3 Syntactic Similarity Measurement Based on Syntactic
Feature Extraction

Syntactic similarity measurement based on syntactic feature extraction is mainly
divided into two sub-modules: (1) sentence syntactic feature extraction for event
recognition, where event syntax contains event semantic logic under the event
framework; (2) event syntactic similarity calculation method based on syntactic
features. The higher the similarity between two event syntactic structures, the
more similar the two events are at the syntactic-semantic structure level.

3.1 Sentence Syntactic Feature Extraction for Event Recognition

We use a word segmentation tool to segment event texts and perform part-of-
speech tagging. Taking the event sentence “Turkey fires again at a nuclear
power” as an example, after word segmentation and part-of-speech tagging, we
obtain the text vector:

E = ["Turkey” : n, "again” : d, "at” : p, "= : m, "nuclear power” : n, "fire” : v]

After syntactic feature extraction of text vector E, we obtain the syntactic
feature vector:

P: [n’d’p’m’n’v]

Through sentence syntactic feature extraction, the representation of events is
converted from text vector E to syntactic feature vector P, which shifts the
dimension of event identification from text features to syntactic features. How-
ever, this also presents a problem: the types of part-of-speech are far fewer than
the types of words, and many different words have the same part-of-speech,
causing redundancy in syntactic feature vectors. Due to different colloquial ex-
pressions, the same event may use multiple language expressions. To reduce this
redundancy and the complexity of syntactic features, we adopt the method of
“merging identical adjacent parts of speech” to reduce the types of syntax and
vector dimensions for the same event. For example, for the syntax:

P =[n,n,d,p,m,m,n,v]
We simplify it to:

P: [n7dﬂp7m7n’v]

The purpose of merging identical parts of speech is to generalize syntactic types,
assuming that adjacent words with the same part-of-speech express the same
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semantic features. This allows the model to maximize its advantages even when
lacking a large text training set. However, due to phenomena such as “poly-
semy” and “multiple words with the same meaning,” some syntax annotated
by word segmentation tools has semantic conflicts, leading to errors. To reduce
such errors, we adopt manual inspection to identify these conflicting syntactic
patterns. Through manual identification of erroneous syntax via event semantic
relations, we form an erroneous syntactic pattern dictionary. This dictionary is
placed in the subsequent network public opinion emergency event identification
model. When the syntax to be identified exists in the erroneous syntactic pat-
tern dictionary, it indicates that the syntax is erroneous and is directly judged
as a non-event. The workload of manual inspection of erroneous syntactic pat-
terns is the same as event annotation workload in the initial stage, but as the
erroneous syntactic pattern dictionary grows, fewer syntax will have semantic
conflicts, and the corresponding workload will decrease. Compared with other
error reduction methods, manual inspection is more suitable for syntactic fea-
ture extraction due to its convenience and controllability. The specific process
of event syntactic pattern extraction is shown in Algorithm 1.

Algorithm 1: Sentence Syntactic Feature Extraction

Input: sentences[0..n-1]: an array containing n sentences to be processed;
f1(sentence): a function for word segmentation; f2(word): a function for part-
of-speech tagging; f3(pattern): a function for merging identical adjacent parts
of speech in extracted syntax

Output: patterns: event syntactic set

1. function Pattern(sentences[0..n-1]: array of sentence; fl: function; f2:
function; £3: function): patterns;
var
. words[0..m-1]: an array containing m words;
. nominal: part-of-speech tagging sequence;
begin
for i < 0 to n-1 do
. pattern < null
. words[0..m-1] « f1(sentences]i])
9. fori <+ 0tom-1do
10. nominal <— f2(words][i])
11. pattern < pattern + nominal
12. pattern < f3(pattern)
13. if pattern not in patterns then
14. patterns < patterns + pattern
15. endif
16. return patterns
17. end

00~ O T N
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3.2 Event Syntactic Similarity Calculation Method Based on Syntac-
tic Features

Text cosine similarity is a commonly used text similarity measurement standard.
Traditional text vector cosine similarity can express the similarity between two
text documents, judging the relationship between two documents through word
vector distance. We modify text cosine similarity and apply it to event syn-
tactic similarity calculation. Syntactic feature vector similarity can express the
similarity between two events at the semantic logic level of syntactic structure.
We calculate the similarity between the syntax of the event to be identified
P, =[x, 25, ...,x;] and the syntax in the event syntax library P, = [y1, Yo, .-, U;],
taking the maximum similarity as the final similarity. If the final similarity is
100%, it means that the syntax already exists in the event syntax library, and
the text is an event text. In addition, event texts must contain trigger words o.
Texts without trigger words are directly judged as non-event texts. Considering
all aspects, the final similarity calculation method of this model is shown in
Formula (1):

Zfil(xi ’ yl)
(0) = =
O ROy

The event syntactic similarity calculation algorithm is shown in Algorithm 2:

COS

(1)

Algorithm 2: Event Syntactic Similarity Calculation

Input: patterns[0..n-1]: an array containing n event syntactic features (pat-
tern); sentence: the syntax of the text to be tested; fl(sentence): returns 1 if
the input syntax contains trigger word o, otherwise returns 0; f2(pattern, sen-
tence): calculates the cosine similarity between two event syntactic structures

Output: cos: event syntactic similarity

1. function Cos(patterns[0..n-1]: array of pattern; sentences: text to be
tested; fl: function; f2: function): cos;

2. var

3. o: trigger word identification variable;

4. cos: syntactic similarity;

5. temp: temporary variable;

6. begin

7. fori <~ 0 to n-1 do

8. pattern < patterns]i]

9. o «+ fl(sentence)

10. temp < f2(pattern, sentence)

11. temp < temp - o

12. if temp > cos then

13. cos + temp

14. endif
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15. return cos
16. end

4 Network Public Opinion Emergency Event Identification
Method Integrating Syntactic Features and Syntactic Sim-
ilarity

4.1 Advantages of Syntactic Features and Syntactic Similarity in
Event Identification

Research by domestic and foreign scholars has proven that incorporating syn-
tactic analysis or syntactic features into syntactic analysis statistical models
[?], Chinese entity relation extraction [?], answer extraction algorithms [?], and
Chinese complex noun phrase analysis [?] have all achieved good experimental
results. The syntactic features of sentences describe the grammatical rules and
language forms of texts from the semantic level [?], and syntactic features can
express the semantic features of sentences. Different from traditional text fea-
tures, syntactic features describe the dependency structure and phrase structure
in sentences, making the event identification model pay more attention to the
semantic logic and dependency relationships between event words during event
identification, which greatly helps improve the recall and precision rates of event
identification models. Events themselves have certain semantic logic and syn-
tactic structures, and using syntactic features to express events has inherent
advantages. Using syntactic features can shift the focus of event identification
from text content to semantic logic, thereby avoiding the scale of Chinese text
types and quantities to achieve event identification.

4.2 Overall Design Approach for Network Public Opinion Emergency
Event Identification Method

We construct a network public opinion emergency event identification model as
shown in Figure 1 [Figure 1: see original paper]. The model consists of two parts:
(1) Event syntactic feature database construction. First, we obtain relevant
public opinion corpora training sets from social media through web crawlers,
manually annotate the event set E = {E}, E,, ..., E;|E; € T'D,} from document
TD = (TD,,TD,,...,TD,), then obtain the syntax P,, = {< F, : P, >,<
Ey: Py, > ... < E;: P >} corresponding to event set E through syntactic
feature extraction methods. We obtain all event syntax from the public opin-
ion corpus training set documents using this method, and after deduplication
and manual correction, form the event syntactic feature database of the public
opinion corpus. (2) Text to be tested event identification. First, we perform
sentence segmentation on the document to be identified D = (D, D, ..., D,),
cutting document D; into a sentence set S = {S},5,,...,5;|5; € D;} contained
by sentences. Then we obtain the syntactic feature set P, = {< S; : P, >
;< Syt Py >,...,< S;: P; >} of document D, through syntactic feature ex-
traction. P, enters the model as the syntax of the text to be identified and
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calculates similarity with existing event syntax in the public opinion event syn-
tactic database. The text to be tested with syntactic similarity greater than or
equal to the model similarity threshold « is identified as an event text.

4.3 Implementation of Network Public Opinion Emergency Event
Identification Method

4.3.1 Semantic Annotation of Network Public Opinion Emergency
Events The purpose of semantic annotation of network public opinion emer-
gency events is to annotate public opinion texts to obtain a certain scale of
known events, laying the foundation for subsequent construction of the event
syntactic feature database. When performing event semantic annotation, we re-
tain not only the subject-predicate-object related entities contained in the event
triple but also other entity information such as location entities, time entities,
and event entities, making the obtained event syntactic patterns more complete
and improving the accuracy of subsequently identified new events using syntac-
tic patterns.

For event semantic annotation, we define the following annotation principles:

Principle 1: The annotated event text must be able to derive the occurrence
of an event.

Principle 2: Under the condition of satisfying Principle 1, the derived event
must be an event that has actually occurred or is occurring. For example, if the
event text contains negative words, future occurrence words, possible occurrence
words, or individual subjective speculation words, it is not counted as an event.

Principle 3: Under the condition of satisfying Principle 1, time entities and
location entities in the event text belong to part of the event and should be
annotated.

Principle 4: Under the condition of satisfying Principle 1, one event can serve
as the agent or patient of another event, meaning that the event itself can also
be an entity.

4.3.2 Event Identification Based on Network Public Opinion Emer-
gency Event Identification Model Using the network public opinion emer-
gency event identification model proposed in Section 4.2 as the core, we identify
events in specific domain network public opinion emergencies. The event syntac-
tic feature database serves as the event syntactic training set in the event iden-
tification method, so constructing a complete event syntactic feature database
is the primary task. After completing the construction of the event syntactic
feature database, we segment the text to be tested and perform event identifi-
cation.

(1) Event Syntactic Feature Database Construction. The construction
of the event syntactic feature database is divided into two sub-modules: (1)
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Network public opinion corpus collection and semantic annotation. We ob-
tain relevant domain network public opinion emergency event corpora through
self-written Python crawlers. After cleaning the data to a certain extent, we an-
notate the collected corpus information using the network public opinion emer-
gency event semantic annotation proposed in Section 4.3.1 to form a public
opinion event corpus. (2) Sentence part-of-speech tagging and syntactic fea-
ture extraction. We use the jieba word segmentation tool to perform word
segmentation and part-of-speech tagging on event texts in the event corpus in
sequence, then extract syntactic features from events through the sentence syn-
tactic feature extraction method for event recognition proposed in Section 3.1.
The obtained syntax enters the event syntactic feature database. To avoid gen-
erating duplicate syntactic features, we need to perform duplicate judgment on
newly entered syntactic features. If the syntax is duplicated, it will not be en-
tered into the database. At the same time, we adopt an error pattern checking
and feedback mechanism to reduce the generation of erroneous syntax through
manual methods. The specific process of event syntactic feature database con-
struction is shown in Figure 2 [Figure 2: see original paper]. To ensure the
accuracy of word segmentation and part-of-speech tagging, in addition to using
the jieba word segmentation dictionary, we will also combine custom dictio-
naries for specific network public opinion emergencies. For example, in the
“Typhoon Lekima” event, we define “Lekima” as a word with part-of-speech
“noun (n)” through the dictionary, so that this word will not be split during
word segmentation and its part-of-speech will be correctly identified.

(2) Text to be Tested Segmentation and Event Identification. The
main difficulty in segmenting text to be tested for events is not knowing the
location of event texts in the public opinion corpus to be tested. Since the event
structure in the text is not known in advance, the location of events may exist
in half a sentence or a sentence, and the event itself can also become an element
of another event. For this, we adopt the method of repeated segmentation
of a piece of text to be tested. For example, for the text to be tested “The
United States investigates ZTE again, causing its stock price to plummet,” we
can segment it into three texts: “The United States investigates ZTE again,”
“causing its stock price to plummet,” and “The United States investigates ZTE
again, causing its stock price to plummet.” Repeated segmentation of a piece of
text can identify all events contained in it and avoid omissions.

Document D, contains a large number of network public opinion emergency
events. First, we perform sentence segmentation on it. We extract syntactic
features from the text to be tested through the sentence syntactic feature ex-
traction method for event recognition proposed in Section 3.1, obtaining the
syntactic feature set P, = {< S} : P, >, < 8y« Py >,...,< §; : P; >} of
document D,. P, enters the model and calculates similarity with syntax in the
event syntactic feature database according to Algorithm 2. Due to different
categories of network public opinion, each specific category of network public
opinion event identification model corresponds to a specific similarity threshold
a. The text to be tested with final syntactic similarity greater than or equal
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to similarity threshold « is identified as an event text. The syntactic similarity
that makes the model’s F'1 value optimal is the similarity threshold . The F'1
value calculation method is shown in Formula (2):

_2><P><R

F1= 2
P+R @

5 Empirical Analysis of Network Public Opinion Emer-
gency Event Identification: The Case of COVID-19

To verify the effectiveness of the proposed network public opinion emergency
event identification method integrating syntactic features and syntactic similar-
ity, we take the COVID-19 pandemic as an example.

5.1 Corpus Collection and Event Annotation

We use self-written Python crawlers to crawl relevant data from the Weibo
platform using the keyword “COVID-19 pandemic,” and perform cleaning and
preprocessing on the data to form three different network public opinion corpus
documents D;, D,, and D;. Among them, document D, is used to construct
the event syntactic feature database, document D, is used to calculate the simi-
larity threshold « of the event identification model in the case of the COVID-19
pandemic, and document D5 is used to test the ability of the event identifi-
cation model to identify new events from unknown texts. According to the
different functions of the documents, we perform event semantic annotation on
documents D; and D,, and perform repeated sentence segmentation on docu-
ment Dj. After event semantic annotation, document D; obtained 1,353 events.
Through syntactic feature extraction, we constructed an event syntactic feature
database containing 1,328 effective syntactic patterns, with each syntactic pat-
tern representing the syntactic logic-level features of an event.

The events obtained from document D, after event semantic annotation and the
corresponding event syntactic feature database are shown in Figure 3 [Figure 3:
see original paper].

Document D, obtained 65 events and 54 non-events after event semantic annota-
tion. Through syntactic feature extraction, we obtained 119 syntactic patterns,
which are used to determine the model similarity threshold a. The events and
non-events obtained from document D, after event semantic annotation and
the corresponding sentence syntactic features are shown in Figure 4 [Figure 4:
see original paper].

Document D5 formed a text to be tested expressed as a sentence set after
repeated sentence segmentation. We perform corresponding syntactic feature
extraction on the sentence set to form the test set. The sentence set formed
after sentence segmentation of document D, and the corresponding syntactic
features are shown in Figure 5 [Figure 5: see original paper].
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5.2 Presentation and Analysis of COVID-19 Event Identification Re-
sults

To determine the optimal similarity threshold «, the network public opinion
emergency event identification model sequentially calculates the syntactic sim-
ilarity between the annotated events and non-events in document D, and the
events in the event syntactic feature database, obtaining the syntactic similar-
ity of all events and non-events in document D,. Then, we take the similarity
threshold « values in the interval [0, 1] with a step size of 0.01 until we obtain
the a value that makes the model’s F'1 value optimal. The final experimental
results are shown in Table 1 . The similarity threshold « in the range of [0.89, 1]
can achieve the optimal result of the model. By comparing the trend charts
of P value, R value, and F1 value under different « values (shown in Figure
6 [Figure 6: see original paper]), we can determine that the optimal similarity
value of the event identification model in COVID-19 public opinion is 0.93. At
this time, the F'1 value corresponding to the experimental results of document
D, is 0.786, the P value reaches 0.713, and the R value reaches 0.877.

With the optimal similarity threshold a determined as 0.93 for the COVID-
19 pandemic, the model identifies events from document D5 with a similarity
threshold of 0.93. Finally, 160 events and 30 non-events are identified from
document D,. Partial event identification results are shown in Table 2 . The
F1 value of the event identification model on document D4 reaches 0.848, the
P value reaches 0.769, and the R value reaches 0.946, as shown in Table 3 .

5.3 Method Evaluation

The main innovation of the proposed network public opinion emergency event
identification model lies in using syntactic features to replace text features to
solve the problem of insufficient training sets due to short text corpora in the
early stage of network public opinion emergencies, effectively reducing the di-
mensionality of event identification. In the model, we further reduce syntactic
redundancy by “merging identical adjacent parts of speech.” To verify the effec-
tiveness of these innovations, we select the network public opinion emergency
event identification model without merging identical adjacent parts of speech
and the text similarity-based event identification method as comparisons.

The text similarity-based event identification method constructs Chinese text
vectors after text word segmentation for similarity calculation. Except for not
using syntactic features to represent event features, the calculation steps of
this control group are consistent with the steps of the proposed network public
opinion emergency event identification model. All three methods use document
D, as the test set for comparison.

Under the same training set and test set, the experimental results of the three
event identification methods are shown in Table 4 . The proposed network pub-
lic opinion emergency event identification model performs best, with F'1 reach-
ing 0.786, proving the rationality of using syntax to represent event features
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and the effectiveness of adopting “identical adjacent parts of speech merging.”
At the same time, the network public opinion emergency event identification
model performs better than the model without merging identical adjacent parts
of speech. The main reason for this phenomenon is that after merging identical
parts of speech, the network public opinion emergency event identification model
reduces the dimensionality of syntactic vectors and reduces unnecessary calcula-
tions caused by part-of-speech redundancy, thereby improving the model’s F'1
value.

According to the experimental results, we draw a comparison of the results of
the three different event identification methods under different similarity thresh-
old « values, as shown in Figure 7 [Figure 7: see original paper]. It can be seen
that among these three methods, the text similarity-based event identification
method has the worst experimental results, with the optimal F'1 value only
reaching 0.657. The main reason for this poor experimental result is the small
scale of the training set. The training set used contains only 1,353 events,
which is small compared to traditional Chinese text training sets. However, this
also proves from another aspect that under the condition of a small training
set scale, using syntactic similarity for event identification is superior to using
text similarity, and also proves the rationality of our strategy of merging iden-
tical adjacent parts of speech, providing a new idea for network public opinion
emergency event identification.

6 Conclusion and Discussion

Facing network public opinion emergencies, quickly and accurately identifying
events that can reflect network public opinion attitudes from social media is
of great significance for government public opinion management and decision-
making by relevant departments. From the perspective of text syntactic fea-
tures, we believe that event syntactic features can replace text features to repre-
sent events, using this as a breakthrough for identifying network public opinion
emergency events. On this basis, we propose a network public opinion emer-
gency event identification method integrating syntactic features and syntactic
similarity.

Compared with text features, syntactic features can effectively reduce the di-
mensionality of Chinese text, reducing sentences composed of tens of thousands
of Chinese characters to syntax composed of dozens of parts of speech, greatly
reducing vector dimensionality. On this basis, we merge identical adjacent parts
of speech in syntax, further reducing the types of syntax. Therefore, even with
a small-scale training set corpus, the model can still achieve good event identi-
fication results.

Taking the COVID-19 pandemic as an example, the proposed network pub-
lic opinion emergency event identification model, under the optimal similarity
threshold of 0.93, identified events and non-events from a text to be tested,
with the F'1 value reaching 0.848. Using the same training set and test set,
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the proposed method is superior to the network public opinion emergency event
identification model without merging identical adjacent parts of speech and the
text similarity-based event identification method, proving the effectiveness of us-
ing syntactic similarity to identify events and merging identical adjacent parts
of speech.

Identifying network public opinion emergency events from social media texts is
of great significance for network public opinion feature analysis and evolution
analysis. In future research, we will use the network public opinion emergency
event identification method proposed in this study to identify unknown events
contained in network public opinion and conduct further analysis and research
on network public opinion based on the identified events.
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Research on Network Public Opinion Emergency Recognition
Method Based on Syntactic Features and Syntactic Similarity

Chen Jianyao, Zhai Shanshan, Xia Lixin, Liu Deyin

School of Information Management, Central China Normal University, Wuhan
430079

Abstract: [Purpose/significance] This study aims to identify events quickly and
accurately from sudden network public opinion texts. [Method/process] This
paper proposes a method to identify network public opinion emergencies by inte-
grating syntactic features and syntactic similarity. An event-oriented syntactic
feature extraction method is proposed based on syntactic features. The event
syntactic feature database is constructed using event semantic annotation and
syntactic feature extraction methods. Network public opinion emergencies are
identified by calculating the syntactic similarity between the text to be tested
and the syntax database. [Result/conclusion] Taking the COVID-19 pandemic
as an example, the optimal similarity of the proposed network public opinion
emergency identification method in this public opinion is 0.93. Under this simi-
larity, 160 events and 30 non-events are identified from a new text, and the F1
value reaches 0.848. Through method evaluation, it is proved that the proposed
method is effective in using syntactic similarity to identify events and merging
the same adjacent parts of speech.
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Note: Figure translations are in progress. See original paper for figures.
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