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By

HASSAN MD HASIBUL
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Chairman : Azrina Kamaruddin, PhD
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Sadness is a basic human emotion. In our interview with four experts in psychology,
they agreed that a person feeling sad for 14 days or longer can be said to be suffering
from chronic sadness. Chronic sadness is a major symptom of depression. Numerous
research studies have previously been conducted on the detection of depression. The
technique adopted for analysis in those studies is Lexicon-based (text) Analysis, which
is a popular type of Sentiment Analysis. Previous research on depression did not address
symptom identification. If we were to map text polarity in those studies with depressive
symptoms based on expert comments, then the symptoms identified in those research
studies would be mapped with sadness. However, there are several other potential
symptoms of depression that need to be considered, such as insomnia. To identify this
symptom, we propose the new DepSympdetect model. The technique used to develop
our model is Lexicon-based Analysis with a linguistic dictionary. Our model is focused
on the Bengali language. The main reason for choosing Bengali is that it is one of the
most widely spoken languages in the world. Another reason is that no such study has
ever been conducted in Bengali to identify depressive symptoms using a linguistic
dictionary approach. We enhanced the existing linguistic dictionary that was compiled
through an opinion review from a past research study in the Bengali language, resulting
in the addition of more than 300 new negative sentiment words and 45-degree modifiers.
This expanded linguistic dictionary will enable us to identify more negative words for
depression analysis. For data collection, we first obtained the consent of ten participants.
Then, we manually crawled their Facebook profiles and groups for posts. In our
improved DepSympdetect model, we used a number of new features such as text
polarity, statement polarity and time of post. With the help of these features, we
successfully identified two depressive symptoms, which are chronic sadness and
insomnia. We also sought experts to verify the model and the dataset. The experts
provided help by validating the newly added negative sentiment words and the degree
modifiers. We measured the accuracy of DepSymdetect model that was 93.33%.
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MODEL PENGESAN KEMURUNGAN BERDASARKAN SIARAN MEDIA
SOSIAL MENGGUNAKAN ANALISIS SENTIMEN DALAM BAHASA
BENGALI
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HASSAN MD HASIBUL

Ogos 2022
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Perasaan sedih ialah salah satu emosi asas manusia. Dalam temu ramah kami dengan
empat orang pakar psikologi, mereka bersetuju bahawa seseorang yang berasa sedih
selama 14 hari atau lebih boleh dikatakan sedang mengalami kesedihan kronik.
Kesedihan kronik ialah salah satu simptom utama kemurungan. Berbilang kajian
penyelidikan telah dijalankan untuk mengesan kemurungan. Teknik yang digunakan
untuk menganalisis dalam kajian tersebut ialah Analisis Leksikon (teks), iaitu suatu
bentuk Analisis Sentimen yang popular. Penyelidikan yang lepas mengenai kemurungan
tidak mengkaji cara mengenal pasti simptom. Andai kata kita memetakan kekutuban teks
dalam analisis tersebut dengan simptom kemurungan berdasarkan komen pakar, maka
simptom yang dikenal pasti dalam kajian penyelidikan yang lepas itu akan dipetakan
dengan kesedihan. Walau bagaimanapun, terdapat beberapa simptom lain, yang
mungkin berupa simptom kemurungan, yang perlu dipertimbangkan, misalnya
insomnia. Untuk mengenal pasti simptom ini, kami cadangkan model DepSympdetect
baharu. Teknik yang digunakan untuk menghasilkan model kami ini ialah Analisis
Leksikon berserta kamus linguistik. Model kami tertumpu pada bahasa Bengali. Sebab
utama bahasa Bengali dipilih adalah kerana inilah salah satu bahasa yang paling luas
dipertuturkan di dunia. Sebab lain adalah kerana kajian belum pernah dilakukan dalam
bahasa Bengali untuk mengenal pasti simptom kemurungan menggunakan pendekatan
kamus linguistik. Kami meluaskan kamus linguistik yang sedia ada, yang telah disusun
melalui penyemakan pendapat daripada kajian penyelidikan yang lepas dalam bahasa
Bengali, dan berjaya menambah lebih daripada 300 perkataan sentimen negatif baharu
dan 45 darjah pengubah suai. Kamus linguistik yang diperluas ini dapat membantu kami
mengenal pasti lebih banyak perkataan sentimen negatif untuk tujuan analisis
kemurungan. Untuk mengutip data, kami memperoleh persetujuan sepuluh peserta
dahulu. Kemudian, kami merangkak profil dan kumpulan Facebook mereka secara
manual untuk mencari bahan siaran. Dalam model DepSympdetect kami yang
dipertingkatkan, kami menggunakan beberapa ciri baharu seperti kekutuban teks,
kekutuban pernyataan dan masa siaran. Dengan bantuan ciri-ciri ini, kami berjaya



mengenal pasti dua simptom kemurungan, iaitu kesedihan kronik dan insomnia. Kami
juga mendapatkan bantuan pakar untuk mengesahkan model dan set data. Para pakar itu
memberikan membantu mengesahkan perkataan-perkataan sentimen negatif yang baru

ditambah dan darjah pengubah suai. Kami mengukur ketepatan model DepSymdetect
iaitu 93.33%.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

With the advancement of technology, we now live in an era of open borders and
abundant knowledge. The technical revolution has merged our social and personal lives.
Social media has enabled us to connect with people anywhere in the world. Facebook
and Twitter are two of the most well-known and prominent names in this world of social
media (Heravi et al., 2018). The number of social media users is increasing day by day,
especially on Facebook. In 2019, there were 2.77 billion users of Facebook worldwide
(Drus & Khalid, 2019). People use Facebook not only to express their societal opinions,
but also to voice out their personal views about a certain topic or issue of their interest.
As a result, Facebook has expanded into such a vast medium of communication and
sharing of emotional data through text, image and video that it has become a huge
database of human emotions that portray people’s personalities and reflect the states of
their mental health (Andriessen et al., 2019; Harper, 2014).

Depression is currently the fastest growing and most prevalent mental illness affecting
all ages. Its long-term effects are increasing as well (Shrestha & Spezzano, 2019;
Almeida et al., 2017; Tao et al., 2016). In the US, 6.7% of adults experience this illness
that adversely impacts their thoughts and behaviour. In Japan alone, approximately 24%
of young adults (aged 20-24 years) and 18% of teenagers (aged 15-20 years) became
victims of unipolar depression (Diego De Leo, 2015). Depression is the cause of frequent
mood swings and the reason for impermanent emotional responses, which make life
difficult for the sufferers and the people around them. In everyday living, depression
makes routine activities harder and gradually manifests itself as a significant health
issue. Suicide is the worst-case consequence of depression, with approximately 800,000
people committing suicide each year because of depression (Andriessen et al., 2019).
According to a 2015 report by the World Health Organization, three hundred million
people have been affected by depression. Of great concern is that its rate of incidence
has been rising among adolescents and young adults in recent years, from 8.7% to 11.3%
and from 8.8% to 9.6% respectively (Shrestha & Spezzano, 2019). Girls and women are
at greater risk, having a 50% higher probability of suffering from depression as a result
of hypertension, dementia and silent stroke than men (Kumar et al., 2019).

People who are depressed tend to become introverted and therefore participate more
actively on social media sites like Facebook (Alexopoulos, 2003) than in real life.
Because people post so much on Facebook about their opinions and emotions, it is easy
to learn about their personalities and understand their moral values just by analysing
their posts (Goswamil & Poray, 2017).

Much research has been undertaken using Sentiment Analysis in the English language
to detect depressive symptoms (M. Rahman et al., 2020; Shrestha & Spezzano, 2019; A.
H. Uddin, Bapery, & Mohammad Arif, 2019). Present-day research has shown that

1



Sentiment Analysis has crossed the boundaries of language and is used around the world.
The other languages that have adopted Sentiment Analysis to identify depressive
symptoms, besides English, are Korean (Song et al., 2019), Thai (Sanguansat, 2016),
Arabic (Itani et al., 2017), Malay (Hossen et al., 2018), Portuguese and Chinese (Peng
et al., 2017).

Sentiment Analysis has also been done in the national language of Bangladesh to detect
depression. In literature, we have found both “Bangla” and “Bengali” being used to refer
to the national language of Bangladesh. In this study, we use the term Bengali according
to the language convention of the Bangla Academy. The Bangla Academy is a
government-funded independent institution whose mission is to promote the Bengali
language, literature and culture, to design and execute the national language policy, and
to carry out original research in Bengali.

Bengali is increasingly being used in Facebook. In Bangladesh, people use Facebook
daily to communicate and to transact business. Facebook is also used as a channel for
sharing random feelings or updates on daily activities (A. H. Uddin, Bapery, & Arif,
2019). People share every moment in Facebook. Their posts contain both positive and
negative emotive text and reveal the hidden emotions of a person, especially negative
ones (Almeida et al., 2017).

Extensive research has been conducted in Bengali on the topic of opinion evaluation and
the identification of depression (M. Rahman et al., 2020; A. H. Uddin, Bapery, & Arif,
2019; A. H. Uddin, Bapery, & Mohammad Arif, 2019; Arafin Mahtab et al., 2018).
Initially, Sentiment Analysis was employed in the e-commerce industry to gather and
record public sentiments about certain products. To detect depression using Sentiment
Analysis, two main approaches have been taken, namely Machine Learning and
Lexicon-based Analysis. The Lexicon-based Analysis method is used in this
investigation. In Bangladesh, relatively little research has been done utilizing linguistic
dictionaries, which is why this strategy was chosen (Dey & Sarker, 2019). Another point
to note is that in Lexicon-based Analysis, the Machine Learning model is not believed
to have a significant impact on accuracy (Goswamil & Poray, 2017).

1.2 Research Motivation

During the period between 2013 and 2019, the rate of suicides in Bangladesh kept rising.
In fact, 128.08 persons in every 100,000 commit suicide every year (Ferdous & Alam,
2021). This figure is rather alarming. Police investigation revealed that in a majority of
those cases, the person was depressed and a number of them had also been attending
psychiatrist consultations. A pattern found to be common among these suicide cases was
that all of them had put up many sad and negative posts on Facebook. Some of them
even posted farewell notes on Facebook before committing suicide. The growing suicide
rates motivated this research study to be conducted.



1.3 Problem Statement

Depression analysis models in the Bengali language have been developed in past
research works (Asad et al., 2019; A. H. Uddin, Bapery, & Arif, 2019; A. H. Uddin,
Bapery, & Mohammad Arif, 2019). However, all past studies mentioned the problem of
detecting depressive symptoms in order to perform depression analysis.

e Problem #1: There is no mention of any detection technique to identify depressive
symptoms in past research studies. Existing studies claim to detect depression based
only on feature sets, without mentioning any symptoms identified for depression.

In the Bengali language, research studies have been conducted to detect depression
(Asad et al., 2019; A. H. Uddin, Bapery, & Arif, 2019; A. H. Uddin, Bapery, &
Mohammad Arif, 2019). Text and word polarities were the main features of those
studies but depressive symptoms were not mentioned.

Another study described the detection of depression using Lexicon-based Analysis
(Tao et al., 2016). Although word usage and frequency were used as the key
features, the identification of depressive symptom was not mentioned.

Techniques for detecting depression have been discussed in past studies. One study
used a set of ten features including emoticons, sentiment polarity, word frequency
and time (Wang et al., 2013). However, the study is very old and based on Machine
Leaning, which requires a large amount of data for training purposes.

All the above-mentioned research studies claim to detect depression, but did not
mention any depressive symptoms. Our interview with experts in psychology
revealed that if we mapped those features with depressive symptoms, then the
identified symptom would be sadness. In addition, a number of potential symptoms
can be identified from social media posts and need to be considered as well for
depression analysis. No such study has ever been conducted in Bengali on
depression analysis using a linguistic dictionary.

e  Subproblem: A linguistic dictionary in Bengali has been introduced for
opinion review and is able to identify positive and negative words (Dey &
Sarker, 2019). In depression analysis, several other words need to be
considered as negative, carrying a depressive meaning. During our
interview with the experts, we learned that depression analysis differs
slightly from opinion review when text analysis is used. Opinion reviews
involve one-off statements about something or someone, but depression is
a long-term condition. In some cases, even positive words could carry a
depressive meaning. Hence, these words need to be considered as well. We
therefore need to expand the existing dictionary with more words based on
linguistic criteria to be able to identify more negative sentiment words.



e Problem #2: There was no involvement of domain experts in the verification and
validation of existing depression analysis models in the Bengali language (Asad et
al., 2019; A. H. Uddin, Bapery, & Arif, 2019; A. H. Uddin, Bapery, & Mohammad
Arif, 2019). As these models work with depression, it should be necessary for
experts in psychology or psychiatry to verify and validate the classification made
by these models. Without this step, the result could be questionable.

e A general depression analysis model in the English language has been described in
a past study (Tao et al., 2016). A model for depression analysis in the Chinese
language using the Sentiment Analysis technique has also been thought of (Wang
et al., 2013). Among the features used were emoticons, first person pronoun and
blog posting time. The model uses data mining, which requires a lot of data training.
Considering almost a decade has passed, the study is now outdated and needs to be
reviewed. Applying the linguistic dictionary approach can reduce the overhead of
data training and the analysis can be performed with fewer features.

Another study mentions a depression analysis model in Bengali based on Deep Learning
(A. H. Uddin, Bapery, & Ari, 2019). It uses word polarity and frequency as features for
depression analysis. In this study, there is no mention of insomnia as a depressive
symptom. The study analysed depression based only on the identification of sadness.

From a psychiatrist’s point of view, identifying only sadness would be insufficient to
detect depression, as confirmed during our interview with the experts. According to the
experts, there are other major symptoms that need to be considered in order to determine
that a person is depressed. This is a major limitation of Uddin’s research. Unless it is
resolved, the results could mislead the analysis and cause misclassification.

There has been no study of note in the Bengali language on depression analysis using a
linguistic dictionary. A linguistic dictionary has only been used for opinion review (Dey
& Sarker, 2019). Nevertheless, all research done thus far in Bengali have taken the
Machine Learning approach to detect depression. Machine Learning requires a large
amount of training data and feature sets, which is an overhead, making the
implementation of the model very difficult. To reduce this overhead and ease
implementation, the linguistic dictionary can be combined with the depressive symptom
analysis.

1.4 Research Objectives

For this research, we narrowed down our focus to the following objectives:
1. ROLl: To identify other depressive symptom from social media using Expert
Validation and Comparison method.

2. RO2: To identify more negative sentiment words by enhancing the existing
linguistic dictionary.



3. RO3: To evaluate the accuracy of the identified sentiment words and verify the
symptoms detected by the model with the help of experts.

15 Research Questions

1. RQ21: What other depressive symptoms can be identified from social media in
the Bengali language?

2. RQ2: How can the improved DepSympdetect model identify more negative
sentiment words to detect sadness?

3. RQ3: How can the accuracy of the model be evaluated from a psychiatric point
of view?

1.6 Research Scope

In this study, we experimented by combining an existing depression analysis model (Tao
et al., 2016) with an existing linguistic dictionary (Dey & Sarker, 2019) to identify
depressive symptoms in Bengali. We also applied an existing format for linguistic rules
(Wang et al., 2013) to build a set of linguistic rules for the Bengali language. We also
used an existing feature list (Wang et al., 2013) and modified it by adding two new
features, which are ToP (time of post) and statement polarity. After combination and
modification, we propose our new model for detecting depressive symptoms, which we
call DepSympdetect. In our DepSympdetect model, the feature set we use comprises text
polarity (TP), time of post (ToP) and statement polarity (SP).

1.7 Summary

This thesis is organized into seven chapters, beginning with the current introductory
chapter, followed by:

Chapter 2 covers the literature review and our analysis of the existing models for
detecting depression. It also introduces our proposed model, named DepSympdetect, that
is designed based on text analysis using a linguistic approach.

Chapter 3 outlines the research methodology adopted to construct the model using a new
parameter.

Chapter 4 puts forth the implementation of the model.

Chapter 5 presents the analysis and interpretation of results produced by
DepSympdetect.

Chapter 6 concludes the thesis, states the research findings, suggests future work that
can be done and lists down the contributions of this research.
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