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Abstract-Social networking applications like Facebook and Twitter are allowing users to express their view and share ideas 

and feelings. In the process, it became a virtual platform for people to have instant messaging and have communications. It 

paved way for different kinds of people to express their opinions. In this context, there are many applications in the real 

world that take advantage of mining social media data for business intelligence. For instance, an application that known 

general health issues of people and an application that monitors endemic and epidemic disease outbursts can help 

governments to form good strategies and follow them. In this paper, we focused on the suicidal behaviours of people based 

on the posts they put on social networking sides. We have built an application for social networking to gather posts dataset. 

Then that dataset is used in the proposed mining framework with machine learning techniques, Natural Language Processing 

(NLP) and lexicons. The proposed framework is evaluated with the data generated by the application. The results revealed 

that the framework is efficient and SVM based prediction model showed highest performance.  

Keywords – Social media, social media based information systems, healthcare, mining suicidal behaviours, machine 

learning  
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I. INTRODUCTION AND BACKGROUND 

Online social networks like Twitter and Facebook are helping people to have socialization and exchange views 

and information in the real time. However, there are many applications that can gain business intelligence from 

social networking web sites. Once such thing is finding health of people based on their conversations. In this 

paper, the focus is on the suicidal behaviours of people expressed in terms of tweets. The solution is provided 

using machine learning based framework. Machine learning is the process of learning by a program in order to 

perform given prediction task. It is of two types namely supervised learning and unsupervised learning. The 

former needs a training set to learn classifier while the latter does not need a training set. Instead it performs 

clustering based on the knowledge related to distance metrics. In this paper, the importance is given to 

supervised learning methods. Figure 1 shows different machine learning techniques with mentioning of 

examples. 

 

Figure 1: Different types of machine learning techniques 

As can be seen in Figure 1, there are machine learning categories like supervised learning, unsupervised 

learning, semi-supervised learning and reinforcement learning. The supervised learning methods can perform 

data mining tasks like regression and classification. Regression is used to predict relationship between 

dependent and independent variables while the classification is used to perform prediction or dividing sample 

into classes. Unsupervised learning tasks include clustering and association mining. The former is used to group 

objects or cluster objects that are similar. Customer segmentation is an example for the same. Association rule 

mining on the other hand may be used to analyse and understand trends in the data that shows possible customer 

behaviour. Semi-supervised learning can be done in the form of classification and clustering. For instance, text 

classification and finding GPS data are examples respectively. Reinforcement learning on the other had is done 

in the form of controlling and classification. Driverless car is an example for controlling while the optimized 

marketing is the classification with respect to reinforcement learning.  

There are many researchers contributed to mining social networking data for different applications. They 

include preventing suicide [1], making health action plans [2], suicidal prevention measures [3], mental 

healthcare [4], analysing mental health problems [5], using social media to predict depression [6], depression 

disclosure techniques [7], fatal suicidal posts 24 hours before actual death [8], shifts in suicidal ideation and 

mental health [9], [10], predicting emotions in social media [11], distressed and non-distressedbehaviour 

discrimination [12], assessing patients with suicidal thoughts [13], suicidal warning signs [14] and finding 

suicide risk factors [15]. From the literature it is understood there is need for a framework that considers NLP 

and also machine learning to identify suicidal behaviours accurately. The contributions of this paper are as 

follows.  

1. We proposed framework for prediction of suicidal behaviors over social media. 

2. Both NLP and machine learning techniques are explored to realize the framework. 
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3. A prototype application is built to demonstrate proof of the concept.  

The remainder of the paper is structured as follows. Section 2 presents the social networking system in detail. 

Section 3 presents implementation details of the mining framework. Section 4 presents experimental results 

while section 5 concludes the paper besides giving directions for future work.  

 

II. INFORMATION SYSTEM FOR STREAM DATA 

A web based application is built in order to support online users to share information a meet socially. It helps in 

sending posts and people of all walks of life can register to this site and they can perform social activities as if 

they do in Twitter or Facebook. This application is having an intuitive interface that helps online users to have 

better user experience. Its functional overview is shown in Figure 2.  

 

 

 
 

Figure 2: Overview of the proposed data stream information system for social networking 

As can be seen in Figure 2, it is evident that there are different modules exist in the system. They include remote 

user, admin and tweet admin. Here are the details about them. In the admin module, the Admin has to login by 

using valid user name and password. After login successful he can perform some operations such as View All 

Users, Add Filter Category, AddFilter, View All Friend Request and Response, View All Users Tweets, View 

Tweets All Topic &Comments, View All Suicide-related and non-Suicide-related Posts, View Suicide-related 

posts Results, View Tweet Topics Rank Results.  
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There is friend request and response module. In this module, the admin can view all the friend requests and 

responses. Here all the requests and responses will be displayed with their tags such as Id, requested user photo, 

requested user name, user name request to, status and time & date. If the user accepts the request, then the status 

will be changed to accepted or else the status will remains as waiting.In the user module, there are n numbers of 

users are present. User should register before performing any operations. Once user registers, their details will 

be stored to the database.  After registration successful, he has to login by using authorized user name and 

password. Once Login is successful user can perform some operations like View My Profile, Search Friends and 

Request, Friend Requests byMe, Friend Requests byOthers, All My Friends, View My Friends Tweets and Re 

Tweet, Create Tweets, All My Tweets with Ranks  

In the searching users to make friend module, the user searches for users in Same Network and in the Networks 

and sends friend requests to them. The user can search for users in other Networks to make friends only if they 

have permission. In addition to this, there is a mining module which is not shown in Figure 2. This module is 

responsible to mine suicidal behaviours found in the posts obtained from the aforementioned web application.  

 

Figure 3: Flow of user activities 

User is an important in the system. User performs various activities after due authentication. They include 

viewing profile and updating it, viewing friend requests received, viewing friend requests made, viewing friend 

details, adding posts and viewing ranking to posts.  
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Figure 4: Flow of admin activities 

Admin has many activities involved. After getting authenticated, the admin user can view other users, authorize 

them, view friend requests and give responses, viewing filters and modifying them, viewing posts of other users, 

viewing all posts based on the categories, view posts related to suicidal behaviours and take necessary actions.  
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Figure 5: Sequence diagram showing dynamic interactions among the roles 

As presented in the Figure 5, there is interaction among different objects at run time. They are related roles such 

as tweet admin (post admin), web server and user. Users may perform activities like registration and login. In 

response to user activities, the web server and tweet admin perform corresponding actions that will help end 

users to use the social networking application. This section is related to the information system that enables 

online social networking. The Section 4 on the other hand focuses on the mining framework that actually lets the 

application to analyse suicidal posts that are flown among the users.  

 

III. PROPOSED FRAMEWORK 

Provided posts or tweets related to suicidal behaviours, it is essential to analyse them and take necessary action 

as the suicidal behaviours reflect in the interactions of users. People of different walks of life can communicate 
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in the social networks. Therefore, social feedback plays vital role in finding various aspects. In other words, the 

proposed framework provides business intelligence related to suicidal behaviours.  

 

Figure 6: Shows the proposed framework for suicidal behaviour prediction 

As shown in Figure 6, the proposed framework is based on supervised learning techniques that are part of 

machine learning. Initially data is collected from the proposed social networking web site. The posts are 

recorded and used as dataset for this mining framework. Once the data is collected, segmentation and feature 

selection are carried out. The tweets that are related to suicidal behaviours are identified. There are some pre-

processing steps involved such as stop words removal and stemming. PorterStemmer is used for stemming.  

Algorithm: Stop Words Removal (SWR) 

Inputs: Tweets resulted from MLFT algorithm T, stop words S 

Output: Tweets without stop words 

01 For each tweet t in TDo 

02 For each word s in SDo 
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05 END IF 

06    End For 

07 End For 

Algorithm 2: Stop Words Removal 

Different rules are used to achieve this and various lexicons are involved to understand the tweets/posts and 

analyse them. The lexicons include sentiment lexicon, negation lexicon, and general lexicon. Detection is made 

at sentence level. Different classifiers like SVM are used with training and testing phases. The result of the 

system is that it is able to predict suicidal behaviours in the posts that are part of given dataset.  

 

IV. EXPERIMENTAL RESULTS 

This section provides experimental results in terms of the time in which suicidal tweets are exchanged, types of 

messages and the accuracy of the prediction models in terms of precision, recall and F-measure.  

Time Percentage 

Suicidal Posts Non Suicidal Posts 

23to6 0.39 0.2 

7to13 0.13 0.27 

14to18 0.21 0.29 

18to23 0.26 0.24 

Table 1: Shows time of suicidal posts 

 

 

Figure 5: Shows time of suicidal posts 

As shown in Figure 5, the time of suicidal posts is analysed and presented. The results revealed that the posts are 

made in odd timings. 
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Type of message Percentage  

Suicidal Posts Non Suicidal Posts 

Original 0.87 0.33 

Forward 0.13 0.67 

Table 2: Kinds of messages 

 

Figure 6: Shows kinds of messages 

As presented in Figure 6, the posts are original and forward. The original posts are more while the forwarded are 

less.  

Prediction Models 

Performance (%) 

F-measure Precision Recall Accuracy 

Naive Bayes 40.20% 79.00% 26.90% 92.63% 

Logistic Regression 39.30% 55.80% 26.90% 88.01% 

J48 46.60% 68.90% 35.20% 92.59% 

Random Forest 37.40% 74.00% 25.00% 92.30% 

SMO 56.80% 68.70% 48.40% 93.23% 

SVM 68.30% 78.90% 60.30% 94.00% 

Table 3: Shows prediction results 
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Figure 7: Performance of various prediction models 

As presented in Figure 7, it is shown prediction models are found in horizontal axis and the performance is 

shown in vertical axis. There is different in the performance among the prediction models. Least accuracy is 

exhibited by Random Forest while the SVM showed higher performance than all the prediction models.  

 

V. CONCLUSION AND FUTUER WORK 

In this paper, we proposed a web based application for social networking and also proposed a framework for 

mining suicidal behaviours over social networking site where people exchange their view in terms of posts. The 

web application provides all social networking features such as posts, friend requests, responses etc. while the 

proposed framework takes care of NLP processing and supervised machine learning in order to predict suicidal 

behaviours. The prediction models are made up of many algorithms like Naïve Bayes, Logistic Regression, J48, 

Random Forest, SMO and SVM. Out of all the prediction models, SVM showed better performance. Its 

performance indicates that the SVM classifier is more accurate prediction model. It is thus understood in this 

paper that there is machine learning based solution for prediction of suicidal behaviours from social networking 

data. In future, we extend the framework to find other aspects like politics, diseases and movies.  
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