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Sentiment Analysis of Social Media Posts in the Corona

Crisis using two-stage Clustering
Samira Abasi! and Fatemeh Amiri®”

1Department of Biomedical Engineering, Hamedan University of Technology, Hamedan, Iran.
2Department of Computer Engineering, Hamedan University of Technology, Hamedan, Iran.

Abstract:
During the Corona crisis, we are confronted with a diverse array of thoughts, feelings, attitudes, and
behaviors expressed on social media. This data holds valuable insights for individuals and
administrators seeking to effectively respond to the crisis. The goal of this study is to identify specific
attributes of messages that generate different emotional reactions. The study aims to examine the
content shared by Twitter, Instagram, and Telegram users, as well as news pertaining to the COVID-19
pandemic in Iran. The dataset extracted from these social networks focuses on the period between
January 21 and April 29, 2020, encompassing content shared within Iran, and in Persian language.
It is important to mention that the dataset and its corresponding labels were published by the Cognitive
Sciences and Technologies Council (CSTC) in Iran. Initially, the content of each post underwent pre-
processing, which involved the removal of stop words, word normalization, tokenization, and stemming.
The emotional labels utilized Plutchik's model and encompassed emotions, such as joy, trust, fear,
surprise, sadness, anticipation, anger, disgust, stress, or other emotions. For this study, clustering
algorithms were employed to analyze the social media posts.
A two-stage clustering method was employed in this study. The proposed clustering algorithm combined
U, : the self-organized neural network and K-means algorithms. Following our proposed algorithm, the data
,&f, underwent clustering using the self-organized neural network (SOM) as the initial step. The resulting

* Corresponding author Ol Hlvengs 3-*-3“%.93*

YA VO IS PURR | 8 gy | oIS iaxtllane £ g5 @ VE- YOI+ 1)Ll G, @ VENNNA by g U @ VAR /Y e Jluyl G @



cluster centers from SOM were then utilized as the starting points for the K-means algorithm. The
implementations were developed using Python version 3.7 and MATLAB R2015a. Hazm Tools were
utilized for data pre-processing, while the clustering process was performed in MATLAB. The Davies-
Bouldin clustering evaluation metric was employed to determine the optimal number of clusters.

The measure was computed for the number of clusters ranging from 2 to 50 within the two-stage
clustering method. The findings indicated that the optimal number of clusters was ten. Examination of
the outcomes revealed that posts related to health and culture, characterized by a negative sentiment,
evoked emotions, such as fear, hatred, sadness, and anger. Messages concerning individuals' emotional
well-being and improper functioning induced feelings of sadness, fear, and stress, contributing to a
decline in societal hope. The results demonstrated a strong association between anger and disgust, while
fear, stress, and sadness exhibited a positive correlation. To mitigate negative emotions and foster trust
in authorities, we recommend providing clear, comprehensive information about the coronavirus
pandemic.

Keywords: COVID-19, Social media, Sentiment analysis, Clustering
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(Figure- 3): Davies-Bouldin criteria value for the number of
clusters in the range of 1-50 clusters.
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(Table- 2): The correlation between each emotion pair in data set.
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(Table- 3): Posts and number of labels in data set and in each cluster (according to the proposed method)
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(Table- 4): the k-means clustering -Posts and number of labels in data set and in each cluster
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(Table- 5): the SOM clustering -Posts and number of labels in data set and in each cluster

Glals 55 93 (G idubgd jl osLaiwl b Bg )5 Y= S eleinl Gl ASD (Sla g (wlwal Jul=xs

Sllbes plo | ol | Gt | Slesel | (S0 | i | a5 | e o | ool | as olass 09,5
119 | 176 219 | 160 | 138 | 636 | 498 | 331 | 436 | 421 6339 ools JS
0 13 3 2 51 317 0| 24| 58 0 317 Jgl dg>

1 6 11 2 5 0 0| 15| 36 0 304 pgd digs

0 0 7 1 4 0174 5 9 0 174 pos Algs

0 0 2 8 0 7 0| 201 | 252 1 405 | pilez dss>

1 0 4 0 2 7 1| 61| 54 2 154 | poxu ddg>

0 2 2 71 115 0 0 9 7 0 115 | pod digs
116 | 154 100 | 104 0| 304|317 0 0 0 4191 | exee Aoy
1 0 62 0 0 0] 13 5 0 261 | i Abgs

0 0 28| 36 1] 1| 1| 0| 2| 61 Bl | ot diss

0 1 0 0 6 0 5 3| 13| 357 357 oS by

algs g2 40 g Losly 5 10 whus| scwns p Sluxi g buiww FUZZY C-means ;i soliuw! b gussadgs gl (- Jous)
(Table- 6): the Fuzzy C-means clustering -Posts and number of labels in data set and in each cluster
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