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                     ABSTRACT 

 
Depression is an acute problem throughout the world, where more than 264 million people are 

suffering from it. Due to worst and prolong depression near around 800000 people dies in every 

year. The real problem is that most of the people are not concern of the fact that they are suffering 

from depression. Here, our aim was to find out whether an individual is in depression or not by 

analyzing social media text information. Our dataset consists of 1500 sentences, which was 

collected from different social media platforms– Facebook, Tweeter, and Instagram. Then we have 

performed some data preprocessing approaches such as– tokenization, remove of stop words, 

remove of empty string, remove of punctuations, stemming and lemmatizing. After data 

preprocessing, we considered processed text as input. We work on six different machine learning 

classifiers which produced great accuracy over our dataset. Among six algorithms, Multinomial 

Naive Bayes and Logistic Regression provided 95% accuracy. 
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CHAPTER 1: INTRODUCTION 

1.1 Introduction: 

 

Depression is a usual and significant medical disease which negatively affects how a person 

feels, how he acts and the way he thinks. It is the key reason of inability worldwide. People of 

all ages can suffer from depression. People are losing their ability to do their daily work due to 

depression and this is pushing them towards more severe depression. The biggest problem is 

that the people who are depressed do not know that they are suffering from depression. That is 

why they cannot help themselves. As a result, they are being gradually suffered severe mental 

and physical damage. After suffering from depression for a long time, they think that they have 

no choice but to commit suicide. We always wanted to do something for the community and 

finally we got the idea of dealing with depression. In this global pandemic people are getting 

more depressed than other times.  It is becoming a major issue day by day. To reduce the 

suicidal case, we tried to build a prototype on which depression can be identified. In our 

research work we have applied supervised machine learning technique. Our dataset is labeled 

with two heading named as depressed and non-depressed. We have collected data from 

different social media platforms such as Facebook, Tweeter and Instagram from 200 users. By 

implementing of Vader we found out the initial accuracy but which was far below our 

expected output . After that we have cleaned and preprocessed our dataset and applied seven 

different machine learning classifiers and among all of them we got the highest accuracy of 

95% from Naïve Bayes. First of all we had worked with 1500 data after that we had enhanced 

our data to 2000. Therefore, our accuracy also increased from 95% to 98%. 

 

.  

 

1.2 Motivation:  

 

From the very beginning we were very interested and excited about our research project. We 

wanted to do something different. That's why we have been dealing with different research 

areas for a long time. Then we decided that we will work on machine learning and NLP to 

detect depression from social media. The Covid-19 epidemic has increased people's frustration 

and is having a devastating effect on their daily lives. Itis an ecumenical problem all-over the 

world, where more than 264 million people are suffering from it [WHO]. Due to worst and 

prolong depression near around 800000 people dies in every year [WHO].  People are losing 
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their ability to do their daily work due to prolonged depression and they feel so much 

loneliness that their willpower to survive is declining and they are finally choosing the path of 

suicide. This is the main reason that has inspired our work a lot. Our main goal is to safe the 

entire mankind from being depressed and to detect depression in a computerized way . 

 

 

1.3 Rational of the study: 

 

People express their thoughts and emotions through various social media such as Facebook, 

Twitter and Instagram and these emotions are usually expressed through videos, pictures and 

text. Textual data has become a widely used and popular medium of communication. 

 

Machine learning classifiers are very useful of predicting whether textual information is 

presenting depressed information or Non-depressed information. Machine learning is classified 

into two sections known as unsupervised learning and another is supervised learning. In 

machine learning supervised learning is a technique where we train the machine from a dataset 

where some data is already tagged with correct answer or the dataset is well labeled. 

Moreover, in unsupervised learning the dataset is not labeled or classified therefore the 

machine has to find out the pattern, similarities and differences from an unsorted data to apply 

algorithms. In our research work we have applied supervised machine learning technique. 

 

 

1.4 Research questions: 

 

It was very difficult for us to get the job done because we collected users' personal text data 

with their permission. Therefore, it cost a lot of time. Then the major challenge was to bring 

the expected accuracy. We faced many questions about all this. Below they are given: 

1. How can we collect data? 

2. How to sort the dataset? 

3. How can we preprocess our dataset? 

4. How can we know which algorithm will work best for our dataset? 

5. How to bring best accuracy? 
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1.5 Expected Output: 

 

Our main objective was to find out how to find people's depression from textual data. With the 

help of various machine learning techniques and algorithms we were able to find it and its 

accuracy was 98%. 

1. Applying supervised based classification we have been able to detect depression using 

textual data. 

2. First of all we had got the accuracy of 95% after that we had increased our dataset and our 

accuracy also increased to 98% 

3. Through this, people will be able to find out their depression very easily. 

4. Therefore it will free them from the tendency to commit suicide 

 

 

 

   CHAPTER2: BACKGROUND 

 

 

2.1 Terminologies:   

 

Related works, Comparative analysis and summary, scope of the problem and challenges has 

been discussed in this section. In related work section we have deal with the research papers 

that are related to our research work. We discussed how they collected datasets, how they 

processed data, what algorithms they used, and their accuracy rate. In Comparative Analysis 

and Summary, we tried to find out the appropriate classifiers and methods for our work. We 

have analyzed over lot of ways to increase the accuracy level. We labeled up our dataset in 

most efficient way also works on reducing complexity. For summarizations we've finalized the 

ultimate classifiers which provide an accuracy of 98%. In Scope of the problem we have 

discussed the problems we faced while preprocessing, cleaning and applying classifiers on our 

dataset.  In challenges section we have discussed the difficulties we have faced while 

collecting our dataset and also represent it in a machine-readable form.  
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2.2 Related work: 

 

Mandar Deshpande(2017) used Twitters API for data collection. For pre-processing data, 

Count-vectorizer, tokenizing words, stop word removals, POS tagging have used. 20% of data 

was used for testing purpose and 80% of data was used for training purpose. To classify the 

data Word2vector was used here.At first SVM was applied its accuracy was 79% but when 

Naïve bayes was applied its accuracy was 83%. Supervised learning was used in this research 

paper. [1] 

Priyanka Arora(2019) and Parul Arora (2019) applied Support Vector Regression & 

Multinomial Naïve Bayes with different types of approach and compared their accuracy with 

other authors. SVR & Multinomial Naïve Bayes both were applied as classifier SVR 

performed better than Multinomial Naïve Bayes and its accuracy was 79.7%.  Twitter API was 

used for collecting data. Tokenization, Stemming, Gram features, Sentiment extractions, POS 

vector was applied for feature extraction. Their accuracy rate was increased than others related 

work. [2] 

Nafiz Al Asad(2019) used Facebook, Twitter & Question based evaluation for data collection. 

Beautiful Soup was 

applied for data preprocessing from Twitter & also JSON data was converted to CSV format 

for Facebook data collection. For pre-processing data NLTK library was used. They divided 

depression label into 6 categories they are- Normal, Mild, Borderline, Moderate, Severe, 

Extreme. SVM & Naïve Bayes both were applied as classifier but Naïve Bayes performed 

better than SVM and its accuracy was 74%. [3] 

Kantinee Katchapakirin(2018) selected Thai language to determine depression using 

microblogging sites and questionnaires. NLTK & Weka both were applied for data 

preprocessing. As SVM & Random Forest were used as classifier and also a Deep Learning 

model was applied. Among all of 3 three model Deep Learning performed better and its 

accuracy rate was 85. Only 35 Facebook users post was fed for training and testing purpose  

Also due to the Thai language some words couldn’t be converted into English directly as a 

result polarity score came out poor. [4] 

S.A.S.A. Kulasinghe (2019) built a chat-bot to having a conversation with users and based on 

that conversation data was collected from users. Facebook status was also used as a data 

collection process. Along with text voice was also used for data collection. NLTK and 

Textblob python library was applied for text pre-processing. 80% data was kept for training 
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purpose and 20% data was kept for testing purpose. Many machine learning classifiers was 

applied but among all of them SVM performed much better than the others and final accuracy 

rate was 95%. [5] 

Rashedul Amin Tuhin(2019) worked on Bengali language to find out emotion from text. Data 

set was created manually and 7500 sentences was collected for the corpus. Data pre-processing 

methods were not much appropriate and efficient. Naïve Bayes and Topical Approach were 

applied as classifiers but Topical Approach performed better than Naïve Bayes and its 

accuracy rate was more than 90%. For better performance they could use LDA.[6] 

Nusrath Tabassum (2019) have worked on Bengali language. Dataset was collected from 

Facebook & Twitter but data collection was comparatively small only 1050 text was collected. 

Data pre-processing have done by using NLTK library & tokenization. Only one classifier 

Random Forest was applied. Here, they could have used more classifier in order to have better 

accuracy. [7] 

Nushrat Jahan Ria(2020) proposed 6 model to identify Saint & Common form in Bengali text. 

1200 mix Bengali sentence (Common & Saint) was used as dataset. Data pre-processing 

wasn’t much appropriate as they didn’t applied lemmatizing, Steaming, bag of words process. 

They only removed Stop Words. They used only 1200 mixed sentences but if they used more 

than 2000 sentences then their accuracy may also increase. 80% data was applied for training 

purpose & 20% data was applied for testing purpose. Though They have used six classifiers 

among all of them Naïve Bayes accuracy came out highest which is 77%. Accuracy rate could 

be improved if they have taken proper initiative in data collection & pre-processing. [8] 

Sandeep Nigam(2018) proposed a machine learning based approach on Sentimental Analysis. 

Sentiment140( Stanford University) was used as dataset. NLTk, Beautiful Soap, TF-idf, 

CountVectorizer was applied for data pre-processing. With stop words (SW) & without stop 

words both were applied among Unigram, Bigram, Trigram but with stop words accuracy was 

better than without stop words & among them Trigram accuracy rate was better. They have 

used different machine learning algorithms but among of all them Logistic Regression 

performed better &it’s accuracy rate was 82.59%. Depend on the comparison, Tfidf with stop 

words gives more accurate result than CountVectirizer. [9] 

Md. RakibulHasan(2019) have developed a self-model to predict sentiments on products based 

on twitter API. For Data pre-processing NLTK, Stemming, Lemmatizing, Bag of words, Stop 

words removal, POS tagging, Entity recognition were applied. Feature Extracted from Twitter 

data &Tf-idf was applied to find out the most frequency words. Including self-developed 

method, they have applied different types of classifier such as SVM, Naïve Bayes, Maximum 
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entropy, k-nearest neighbor & among all of them their self-developed model performed better 

which accuracy was 82.25%. [10] 

VikasGoel(2018) worked on Multilingual language based on Machine learning & Deep 

Learning approach. Twitter was used for data collection. Google API was used as they worked 

on multilingual language. Though they have used Google API as translator but Google API 

can’t translate deep meaning of a sentence properly. Supervised learning was applied for this 

work. For pre-processing they have removed URL’s, Stop words, Slangs, Misspelled words, 

re-tweets etc. Online Stemmer was applied for feature extraction. Then the feature was 

expressed in numerical data to apply on classifier. Two types of classifier were used they are- 

RNN & Naïve Bayes. Among of them RNN performed better which accuracy was 96%. [11] 

Enrico Laoh (2019) worked on hotel review to find out the sentiment of a review whether it is 

positive or negative. Data was collected from “Tripadvisor.com” & location was Bali, 

Indonesia. Split sentence & Tokenization was used for data pre-processing. They didn’t 

remove Stop words. SVM was applied as classifier & accuracy was 94%. To increase the level 

of accuracy unigram & Bigram were used among of them Bigram performed better with 

accuracy 94%. For the same data set they have applied RNTN classifier but the accuracy was 

85% which was lower than SVM. They could have completed the data pre-processing phase 

more efficiently by using CountVectorizer&tfidf-Vectorizer to increase the accuracy score. 

[12] 

Anees Ul Hassan(2017) worked on sentence level sentiment analysis for depression 

measurement. They have made a comparison among three classifiers & they are SVM, Naïve 

Bayes, Maximum Entropy. Data was collected from Twitter & 20 news group. For data pre-

processing at first, they have split the sentence then tokenizing the words, removal stop words 

& steaming was applied. For feature extraction N-gram, POS tagging, Negation, Sentiment 

Analyzer, bag of words was applied. Meta learning(voting) was used for comparing above 

three classifiers. Among three classifiers SVM performed better & it’s accuracy was 91%, NB 

accuracy was 83% & ME accuracy was 80%.[13] 

Dipti Mahajan(2018) worked on sentimental analysis using RNN & Google Translator. Data 

was collected from Twitter API &it’s size was 10,000 sentences. They have used Google 

Translator API to convert non-English language to English language. For data pre-processing 

pointless words were removed and for increasing the accuracy StandfordNLP library was 

applied. Three types of classifier were used they are RNN, Naïve Bayes, SVM and among all 

of three RNN performed better which accuracy was 90.3%. [14] 
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Dilesh Tanna(2020) build a model to analyze user sentiment. They have created a social media 

platform where user can like, comment, post & share. Here, users are defined as happy or sad 

based on their social media activities such as if a user post something negative then it’ll 

decrease the rating score of that particular user and if a user comment something positive on a 

post then the rating score of that user will be increased. This rating scores are stored in 

backend Database which is only accessible by the Admin panel. Three types of classifier were 

used in that model which are SVM, Naïve Bayes & Maximum Entropy. These classifier helps 

in processing the analysis more effectively. [15] 

 

 

2.3 Comparative analysis and summary: 

 

At first, we have implemented VADER and tried to find out the initial accuracy but it was far 

away from our expected outcome therefore it’s accuracy was 85%. Usually VADER returns 

the polarity of a sentence whether it's +ve,-ve or ve.After that we have preprocessed our 

dataset by removing punctuations, stop words, empty string and applied lemmatization, 

stemming, tokenization to convert the dataset into machine readable form. After implementing 

VADER we applied six above classifiers on our dataset to find out the accuracy which 

provides NB=95%, LR=95%, RF=93%, KNN=91% and DT=89%. Among the six classifiers 

NB & LR provide the highest accuracy of 98%. After that we had increased our dataset from 

1500 data to 2000 data and our accuracy had also increased. 

 

For 1500 data: 

Table 2.3.1: Accuracy for 1500 data 

Classifier Precision Recall F1-score Accuracy 

Multinomial NB 0.95 0.95 0.95 95% 

LR 0.95 0.95 0.95 95% 

Linear  SVC 0.94 0.94 0.94 94% 

RF 0.93 0.93 0.93 93% 

KNN 0.91 0.90 0.91 91% 

DT 0.89 0.89 0.89 89% 
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For 2000 data: 

Table 2.3.2: Accuracy for 2000 data 

 

Classifier Precision Recall F1-score Accuracy 

Multinomial NB 0.98 0.98 0.98 98% 

LR 0.96 0.97 0.97 97% 

Linear  SVC 0.95 0.97 0.96 96% 

RF 0.93 0.92 0.93 93% 

KNN 0.95 0.84 0.89 91% 

DT 0.92 0.86 0.89 90% 

 

 

 

 

2.4 Scope of the problem: 

 

 

We've faced couple of problems and scope of these problem is given below- 

 

1. We couldn't find out the appropriate strategy to start our research work then we divide each 

individual part into sub category that helped us to implement this work faster.  

 

 

2. We've faced big trouble in data preprocessing section. Because our data was web based so it 

was very complicated to extract in normal form. But we've used diffrent preprocessing 

techniques such as StopWord removal, Null value elimination, Removing punctuation & white 

spaces which helped us to make simplify the dataset. 

 

3. We were very tensed about data collection then we fix this issue by collecting real-life data 

from various social media platform. 
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4. As we applied vader to check the polarity of each sentence and to identify the primary 

accuracy level but it provides us a very less number of accuracy. Then we resolve the problem 

by implementing different supervised learning classifier which provide us the maximum level 

of accuracy. 

 

 

2.5 Challenges:  

 

The major challenge was to collect the dataset.  As we collect data from different micro 

blogging sites so the format of the data was different. So we had to convert all the data in one 

format which was quite challenging for us. As our dataset was very large so it took a lot of 

time to provide the output. We had to take the users permission to collect their textual 

information which was very tough for us. We had to remove the null values, empty string, 

punctuations, stop words, emojies  and links from our dataset and took a bit of time . Then 

finding the classifiers was also a challenging part for us. Therefore we search for different 

classifiers which will provide us the highest accuracy. 
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                CHAPTER3: RESEARCH METHODOLOGY 

 

 

3.1 Research Subject and Instrumentation:  

 

Our research topic is “Depression Analysis using Natural Language Processing (NLP)”. Before 

selecting our topic we have spent a lot of time to find our interested field. Finally, we had 

found our interest on Natural Language processing (NLP).  Due to covid-19 pandemic people 

are getting depressed day by day and we thought that it is high time to analysis this problem 

and detect depression. We've used Jupyter Notebook which is basically use for Python 

development, Microsoft Windows platform, Multiple Editors for designing, various Python 

advance libraries such as Numpy, Pandas, Matplotlib, Seaborn, Cufflinks , NLTK, regular 

expression package, scikit-learn, wordcloud etc to develop our project . 

 

 

3.2 Data collection procedure / Data set utilized: 

 

 We have collected data from different social media platforms such as Facebook, Tweeter and 

Instagram from 200 users. At first we couldn't find proper resources to collect data. As we 

wanted to have real life user data so we fixed our mind to collect data from different social 

media because people love to express their thoughts on social media. We had to take users 

permission as these data collected from users account. Some people denied providing their data 

as a result we had to reach more people for collecting data. Then again, we had to modify these 

data into general form as our collected data was in complex web format. After that we 

converted data to numerical format to apply in classifier. 
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3.3 Statistical analysis:  

 

In this research work we have applied supervised learning method. The working procedure is 

illustrating step by step in the below section. 

A. Collection and Properties of Dataset:  

Our dataset is consisting of total 2000 sentences where 1023 were tagged as Non-Depressed 

sentences and 975 were tagged as Depressed sentences. 

 

 

 

Figure 3.3.1: Ratio of Depressed and Non-Depressed data 

 

Our data set is consist of 2000  sentences where 1200  sentences were collected from 200 

Facebook users, 500 sentences were collected from 300 tweeters users and 300 sentences were 

collected from 100  Instagram users. 
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Figure 3.3.2: Head of dataset 

 

B.  DATA SET DISTRIBUTION  

 

Among 2000 sentences in our dataset 1600 sentences were used for training purpose and 400 

sentences were used for testing purpose. There are 200Non-Depressed sentences and 200 

Depressed sentences which we have tested.  

c.  Data Preprocessing 

The EXCEL file is read and different data preprocessing steps are applied on it. The applied 

preprocessing steps are given below: 

1. Data normalization:  After importing our dataset we have checked whether there is any 

null input or not. We have found out two null inputs in our dataset then we have 

dropped those null inputs. All types of punctuations have been removed from our 

dataset as they don’t put any impact in our research work. List of punctuations that we 

removed from our dataset are: 

2.  

 

 

Figure 3.3.3: Removing Punctuation 

 

 

Example:     What a sunny day !!!  I would love to go outside. What about you? 
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After removing punctuations: What a sunny day I would love to go outside What about you 

2.Data Tokenization:  Tokenization is the method of splitting or tokenizing a string. Words are 

the tokens of sentences and the sentences are the tokens of paragraphs. We have applied 

sentence to word tokenization for our dataset. We have used python split function to tokenize 

our sentences in words. 

 

 

 

Figure 3.3.4: Splitting sentences 

 

Example: 

Table 3.3.1: Before and After Tokenization  

     Before tokenize           After tokenize  

 

My heart keeps breaking.  

 

 

 

[my, heart, keeps, breaking] 

Life's short, forget your problems, be happy 

 

[lifes, short, forget, your, problems, be, happy] 

 

I am feeling very lonely. 

 

[ I ,am,feeling,very,lonely] 

 

Don't you hate it when your mate gets into 

 

 

[dont, you, hate, it, when, your, mate, gets, 

intro] 
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3. Remove of stop words: The most used words are known as stop words. 

 

 

 

 

Figure 3.3.5: Removing Stopwords 

 

 They don’t have any significant to identify depression level from a sentence. Therefore, we 

have removed those from our dataset. We have built our own stop words considering the fact 

that they don’t change the meaning of a sentence. 

 

Table 3.3.2: Before and After Removing Stop Words 

 

Before Removing stop words  After removing stop words 

 

This is a beautiful country and I am very glad 

to see that. 

 

 

beautiful country very glad see 

 

 

 

4. Empty string remove: Empty string can be very sensitive while implementing the classifiers. 

It kills our memory space and we may get lower accuracy rate. Therefore, we have removed all 

empty string from our dataset. 

Table 3.3.3: Before and After Removing Empty String 

 

Before removing empty string After removing empty string 
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[ “ You”,  “ ”,“ are”, “  ”, “looking”,” ”, “ 

gorgeous”] 

 

 

[“You”,”are”,”looking”,”gorgeous”] 

 

 

 

5. Lemmatization: Lemmatization is the method of removing inflectional endings from a 

particular word and it returns the base or the dictionary form of that word. 

 

 

 

 

Figure 3.3.5: Lemmatization  

 

 

Text preprocessing helps to increase the accuracy of the classifiers. We have performed the 

below text preprocessing techniques to increase the accuracy rate of our classifiers.  
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Figure 3.3.6: Data Pre-processing  
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3.4 Proposed Methodology/Applied mechanism: 

 

We have created a model using machine learning techniques on how to analyze human 

depression through text. Among three broad areas of machine learning we have used 

supervised learning approach because of its compatibility in designing and controlling 

dynamic processes. Nowadays, people express their feelings through social media and most of 

which are in text format. Vader was implemented initially to analyze the polarity of each 

sentence but the output was very poor. Then seven well known machine learning classifiers 

Multinomial Naïve Bayes, Linear SVC, KNN, RF, DT, SVM and LR were applied. Based on 

our success in our model, each classifier has a brief discussion below. 
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Figure 3.3.7: Working Procedure 

 

A. Naïve Bayes classifier: NB classifiers are the collection of different algorithms, It is not a 

single algorithm. In NB classifiers all the algorithms share their common principle. It is based 

on Bayes Theorem. For our dataset Multinomial Naïve Bayes performed very efficiently its 

confusion matrix was  
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Figure 3.3.8: Confusion Matrix of Naïve Bayes 

 

 

 

Our classification report successfully predicted the output with 98% of accuracy.F1-score, 

precision, recall is very near to our output . 

 

 

 

 

Figure 3.3.9: Accuracy score of Naïve Bayes  

 

 

 

 

 

Below figure is the basic rule of NB classifier: 

 

 

 

 

 

    

    ----------------------------(1) 

Figure 3.3.10: Formula of Naïve Bayes  
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Linear SVC : 

 

 

 

 

 

 

 

 

Figure 3.3.11: Diagram of Linear SVC  

 

 

It applies a linear kernel function to perform classification and it is implemented in terms of 

liblinear. For N dimensional regression problems, it is used widely. On our dataset it gained 

the accuracy of 96%. Confusion matrix for Linear SVC is: 

 

Figure 3.3.12: Confusion Matrix of Linear SVC  

 

 

Figure 3.3.13: Accuracy of Linear SVC  
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KNN classifier: KNN is a supervised learning algorithm. It is very simple and easy to 

implement. It is widely used to solve classification and regression problems. It performed very 

well on our dataset with the accuracy of 92%.  Confusion matrix for KNN on our datsetwas  : 

 

Figure 3.3.14: Confusion matrix of KNN  

 

 

 

Related F1-score, precision, recall is very near to our output .

 

 

Figure 3.3.15: Accuracy of KNN  

 

 

RF classifier : 

 

 

 

 

 

 

Figure 3.3.16: Diagram of Random Forest  
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 RF is mainly used for classification problems. It is a supervised learning algorithm.IT Creates 

a decision tree based on data sample and by getting predictions from each of them select the 

optimal solution by voting. It ‘s accuracy on our dataset was 94% and it’s confusion matrix is: 

 

Figure 3.3.17: Confusion matrix of Random Forest  

 

 

 

Figure 3.3.18: Accuracy of Random Forest  

 

Decision Tree: 

 

 

 

 

 

 

 

 

 

Figure 3.3.19: Diagram of Decision Tree  

 

 

 

For classification and predictions DT is the most well-build and popular algorithm. It is a 

supervised classifier. It is widely used for classification problems but in some cases,  it is also 
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used for regression based problems. Comparing to other classifier it provides low accuracy of 

91% . Confusion matrix of DT algorithm for our data set is  

 

Figure 3.3.20: Confusion matrix of Decision Tree  

 

 

Figure 3.3.21: Accuracy of Decision Tree  

 

 

 

 

 

Logistic Regression:  

 

 

Generally, it is known as supervised learning classification algorithm. It is relatively fast and 

efficient comparing to other classification algorithms. It performed exquisitely on our dataset 

which provide an accuracy of 97%. Therefore, it’s confusion matrix is  

 

Figure 3.3.22: Confusion matrix of Logistic Regression 

 

Related F1-score, precision, recall is very closed to our output. 
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Figure 3.3.23: Accuracy of Logistic Regression 

 

 

 

 

 

 

Experiment and output:  

Table 3.3.4: Accuracy  

 

Classifier Precision Recall F1-score Accuracy 

Multinomial NB 0.98 0.98 0.98 98% 

LR 0.96 0.97 0.97 97% 

Linear  SVC 0.95 0.97 0.96 96% 

RF 0.93 0.92 0.93 93% 

KNN 0.95 0.84 0.89 91% 

DT 0.92 0.86 0.89 90% 

 

 

 

 

By implementing VADER we tried to find out the initial accuracy but it was far away from our 

expected outcome therefore it’s accuracy was 85%. Usually VADER returns the polarity of a 

sentence whether it's +ve,-ve or ve. After that we have preprocessed our dataset by removing 
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punctuations, stop words, empty string and applied lemmatization, stemming, tokenization to 

convert the dataset into machine readable form. 

After implementing VADER we applied six above classifiers in our dataset to find out the 

accuracy which provides NB=95%, LR=95%, RF=93%, KNN=91% and DT=89%. Among the 

six classifiers NB & LR provide the highest accuracy of 95%. 

 

 

 

 

 

Figure 3.3.24: Histogram of Accuracy for 1500 data 
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3.5 Implementation requirements:  

 

As we've completed every essential step to build this project Therefore it need some sorts of 

requirements which are crucial. These following requirements were used in our developed 

project.  

 

Software or Hardware Requirements: 

1. OS ( Windows / Linux / Mac) 

2. RAM ( Minimum requirements of 4 GB) 

3. HDD(Minimum requirements of 128 GB) 

 

 

Developing Tools: 

1. Jupyter Notebook / Google colab / Pycharm 

2. Microsoft Word / Latex / Text Editor 

3. Drawing Tools 

4. Python environment. 

5. Microsoft Excel. 

 

 

 

CHAPTER 4: EXPERIMENTALRESULTSANDDISCUSSION      

 

 

4.1 Experimental setup: 

For experimenting we had to setup the python environment on our computer at first. Then we 

used a complier for coding where we chose Jupyter Notebook editor. Then we have used 

different python libraries including Numpy , Pandas,  Matplotlib , Seaborn, NLTK, Cufflinks, 

scikit-learn, OS , Warnings, Strings, Wordcloud etc. For importing the above libraries, we had 

to install different packages. Sometimes we faced import error then we had to again re-install 

the requirements. This is how we implemented our setup. 
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4.2   Experimental Results &Analysis: 

For checking initial accuracy we've implemented VADER at first but that was far away from 

our expected outcome. We were tensed to find out the appropriate classifiers which could be 

compatible with our dataset. After researching over 1 month we've chosen 6 supervised 

classifiers which are- Linear SVC, Multinomial Naive Bayes, Logistic Regression, Knn, 

Random Forest, Decision Tree where every single classifier performed well and most 

especially among all of them Linear SVC and Multinomial Naive bayes performed better than 

other classifiers. Comparing of six classifiers are given below: 

 

 

Figure 3.3.25: Histogram of Accuracy for 2000 data 

 

 

 

4.3 Result Discussion: After increasing our dataset from 1500 data to 2000 we data our 

accuracy also increased. The highest accuracy we obtained from Naïve Bayes and Linear SVC 
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which was 98% on our dataset. Related precision, recall, f1-score were very near to our 

accuracy. Therefore, we can say that our model performed very well on our dataset. 

 

Precision: The number of correct documents returned by machine learning  model is known as 

precision . It referred as the percentage of that classifier labeled as positive are actually 

positive. That means precision is the number of positive class prediction that are actually 

positive class. 

 

 

-----------------------------------(2) 

 

 

 

Recall: Recall quantifies the number of positive class predictions made out of all positive 

examples in the dataset.  

 

-----------------------------------(3) 

 

 

 

Here, 

TP = Value of true positive 

TN = true negative 

FP = Value of false positive 

FN = Value of false negative 

F1-score: F1-Score refereed as Harmonic mean of precision and recall. 

 

-----------------------------------(4) 
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Accuracy:  The number of correct predictions made as a ratio of all predictions made.  

 

-----------------------------------(5) 

 

 

 

Confusion Matrix:A confusion matrix is a technique for summarizing the performance of a 

classification algorithm. 

 

   

 

 

Figure 3.3.26: Confusion Matrix 

 

CHAPTER 5: IMPACTONSOCIETY, 

ENVIRONMENTANDSUSTAINABILITY 

 

 

5.1 Impact on society:   

Our aim is to remove depression from our society. Millions of people are suffering from 

depression all over the world.  Prolong depression leads to suicide. Therefore the suicidal rate 

is increasing day by day.  Due to covid-19 pandemic this situation is getting worst. From 

teenage to old person depression had spread hilariously.  Our research work will help people to 

find out there depression level which will help them to improve their mental condition. 

 

 

 

5.2 Ethical aspects:  
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 Immensely use of technology has turned off our mental peace and also decreased our mental 

health. Nowadays people are spending their sheer amount of time in social media. They are 

showing to everyone that they are happy with their lives but the harsh reality is that most of 

them are not actually happy. Covid-19 pandemic has forced people to stay at their home this 

has also increased depression among the people. Our main goal is to find out the depression of 

each people and nurture them with proper treatment to increase their mental condition. 

 

5.3 Sustainability plan: To make sustainable one of the effective ways can be "Early 

Detection". As we want to make a web version of our work. Therefore, on that web application 

whenever a user post or share some contents automatically a pop-up message will appear on 

screen which will indicate depression level. Second sustainable plan can be "Easy 

Accessibility". As most of people in our country is below the poverty line therefore that would 

be tough to purchase a paid apps therefore no alternative to make an open platform that can 

help people from all over the country. Our web application app can have a feature that 

provides free suggestions to the need of user and provide free mental health counseling. Third 

option can be "Lowered Fear of Stigma". In our surroundings some sorts of people who may 

not to discuss or share their problem publicly therefore our web application can have a Gender 

base selection system on which patient can choose their preferable selection. So, these can be 

sustainable plan of our work. 

 

 

 

 

 

 

 

 

 

 

     

CHAPTER 6: SUMMARY, CONCLUSION, 

RECOMMENDATIONANDIMPLICATIONFORFUTURE RESEARCH  
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6.1 Summary of the study:  

There were too many research works had been done previously on this topic but most of the 

paper did not worked on real life data. We have collected our data from Facebook, twitter and 

instagram which had provided us more realistic results. First, we have found the polarity of 

each sentence by using Valence Aware Dictionary for Sentiment Reasoning (VADER). The 

accuracy we got was not satisfactory. Then we have cleaned and preprocessed our data by 

implementing different data preprocessed techniques such as removing of stop words, 

dropping of null values, removing punctuations, removing empty string, Lemmatization and 

steaming , concatenation of word to sentence ,count vectorize, tf-idf vectorizer and many 

more. Then we had to choose best classifiers which will perform better on our dataset. After 

researching a lot we had found six classifiers named as   Multinomial Naïve Bayes, RF, Linear 

SVC,DT,  Logistic regression and , KNN . Among all of them Multinomial Naïve Bayes and 

Linear SVC performed very well on our dataset. 

 

 

6.2 conclusion: 

Nowadays people are suffering from prolong depression due to covid-19 pandemic situation. 

It’s getting worst day by day. Most of the people commit suicide due to prolong depression. 

They think that nobody can help them to get out from their hilarious and worst situation. In our 

work, we proposed a methodology which followed Supervised technique. We optimize the 

solution based on various classifiers. For increasing the correctness of our data we pre-

processed very carefully on which we used top-notch advanced functionalities. Extraction 

feature was the hardest phase to us but we handled it optimally which helped us to increase 

accuracy level. The outcome that we've achieved is genuinely stimulate. Perhaps, the 

methodology will be an appropriate guideline in future of further in Depression analysis area. 

 

 

 

6.3 Future work:  

 At present we are working on a small dataset which is consisting of 2000 sentences. In future 

we will work on a large dataset near around 10000 sentences. We will make a web and android 

app version of our work. We will make our application in such a way where a medical team 

will work with the depressed people to develop their condition. We have a plan to add live 
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chatting, audio and video calling section where depressed people can chat with themselves and 

also with experts. This will reduce their loneliness and will help them to lead a normal life. 

Our aim is to free our society from depression and suicide. 
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