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Abstract— 

Social Networks like Twitter, Facebook, Instagram are 

playing very important role in our day –to –day life. They 

help us in exchanging information, establishing the social 

relationships and for sharing the large amount of content. 

When the information is being exchanged, it is not always 

possible to find out in which part of the real world, the 

information  is being produced, from which the information 

is being shared to  another place. This information can also 

be fake. This fake information also called rumours may 

create the panic in the society, heightens the bad effects on 

society, organizations, companies and individuals etc. Our 

paper introduces an algorithm that clusters the users of 

twitter based on their ids in to different communities and 

helps to detect how the rumour is spreading and helps to 

eliminate the rumours. 

Keywords—Social Network Graph; Twitter; Id based; 

Clustering; Graph Visualization; Rumour Detection 

Grivan Newman Algorithm; edge betweenness 

 

 

I. INTRODUCTION 

 

Today, the internet and the social media have become 

extremely important for communicating and spreading of 

the information to wider population. But the flipside is 

that there  are more  chances of feeding the people with 

the fake information. public emotions and also have many 

Since, twitter is a very popular social network being used 

now-a –days, there is a wider chance of spreading of 

rumours in twitter. So we have taken twitter to predict 

how the rumours spread from one partof  real-world to 

another.  

In this paper, we present a method, which takes dataset 

containing the information about  the followers‟ id‟s  of 

the some set of users and our method divides the users 

into different clusters based on the follower id‟s and 

predicts from which cluster the rumour is being produced 

and how it is spreading. We accomplished this work by 

International Journal of Pure and Applied Mathematics
Volume 118 No. 18 2018, 3001-3008
ISSN: 1311-8080 (printed version); ISSN: 1314-3395 (on-line version)
url: http://www.ijpam.eu
Special Issue ijpam.eu

3001



building a graph of social network based on the twitter 

id‟s of the followers for a particular user and we 

implemented the Girvan-Newman Algorithm over that 

graph  and partitioned the original graph into different 

clusters based on the between-ness value and formed the 

graph for each different cluster. Now  from these clusters, 

we identify to which cluster the maximum number of 

followers for a particular user are belonging to, and we 

put that particular user in that cluster and identify from 

which cluster the rumour is spreading.  

Our paper is structured in the  following way:In Sect -II, 

we have introduce the related  works. Sect -IIIshows  the 

architecture i. e flow chart which describes the algorithm, 

we implemented. Sect. IV gives the methodology i. ehow 

to represent data as the nodes, to implement the Girvan-

Newman algorithm. Sect V gives the accuracy of our 

method to detect the cluster from which the rumour 

spreads. Sect. VI shows the experimental results of our 

method . Finally we conclude in Sect. VIIdescribing the 

advantages of  our method.  

                 II.  RELATED WORKS: 

This section briefly explains about  therelevant research to 

our work.  

[1] Tweeque:Spatio-Temporal Analysis of Social 

Networks for Location Mining Using Graph Partitioning 

paper is promulgated by Satyen Abrol, Latifur Khan.  

Social Cliqeue Identification Purity Based Voting 

Algorithm ,  Sociology and data mining  techniques are 

used for understanding the relation between geospatial 

proximity and friendship on social networks for 

predicting the current location of the user.  The paper also 

establishes the importance of user migration for the 

prediction.  [2] Mr. Ankush Bhatia optimized Louvain 

Modularity Purity Check for clustering Algorithm and 

Newman-Girvan Algorithm for acquiring the larger 

network graph and also for deploying as an efficient 

algorithm for over-coming cold start problem by 

promulgating the paper entitled Community detection for 

cold start problem in personalization.  [3] An Empirical 

Study of community and sub-community Detection in 

social networks Applying Girvan Newman algorithm 

paper reflects the structure of communities as well as 

Sub-communities occurring in a social network by 

applying Newman-Girvan which can be further used to 

detect sub-communities in real world networks.  

Deepjyothi Choudhury, Anirban Das embellished purity 

check for clustering Algorithm that optimizes Louvain 

modularity. [4]  The paper Community structure in 

networks: Girvan-Newman algorithm improvement is 

published by Tanja vojkovi‟c, Damir Vuki cevi‟c. They 

processed Agglomerative methods,  Divisive methods and 

Girvan-Newman Method . It reduces the number of 

operations,  but retains the same computational 

complexity.  [5]  Bapuji Rao,  Anirban Mitra contributed 

a new Approach for detecting the common communities 

in Social Network by Merging Matches,  Genetic and 

Distributed Genetic search.  The paper briefly analyzes 

community network using the concepts of graph 

technique,  especially incidence matrix of an undirected 

graph.  [6] The paper social Graph Generation and 

Forecasting using social Network Mining has given 

profound overview on Social Network Mining and Social 

Graph Forecasting.  Marjaneh Safaei, Merve Sahan, 

Mustafa Ilkan have generated some mathematical rules 

applied on the graph which enables us to easily project the  

future activities of users in terms of community 

memberships. [7]  The Greedy Algorithm and Trwalk 

Algorithm are promoted by Nisheet Shrivatsava, Rajeev 

Rastogi in Mining Social Network Graphs to Detect 

Random Link Attacks,  spam emails,  annoying 

telemarketing phone calls,  viral marketing in social 

networks and can also be used to avoid the Random Link 

Attack.  [8] Wilyan D.  Abilhoa and Leandro N. de Castro 

have introduced a keyword extraction method for tweet 

collections that represents texts as graphs and applied 

centrality measures for finding the relevant keywords by 

making use of TKG,  TFIDF and KEA algorithms which 

constitutes a paper named A keyword Extraction method 

from twitter messages represented as graphs.  [9] Spoiler 

detection,  Classifier selection Semi-supervised learning 

methods are developed by Hwanjoyub,  Sungchulkimb for 

Spoiler detection in TV program tweets.  The paper 

Achieves greater precision,  bestows comparable recall 

performance and good processing time.  It is sufficiently 

light weight for application to the web-browser.  [10] 

Shakira Banu Kaleel, Abdolreza Abhari proposed a novel 

methodology detecting and trending events from tweet 

clusters by employing Locality sensitive hashing(LSH) 

technique in the paper entitled Cluster-discovery of 

Twitter messages for event detection and trending.  [11] 

Eva Lahuerta-Otero, Rebeca rehearsed PIAR a unique 

data mining research tool which combines graph theory 

and social influence theory for broadening the 

understanding of how influencers write and behave on 

social networks when they communicate with their users 

community by broadcasting a paper Looking for the 

perfect tweet,  the use of data mining techniques.  [12] In 

the paper called “Personalization of Trending Tweets 

using Like-Dislike Category Model” , Lu Weilin , Gan 

Keng Hoon focused on automated personalization of 

tweets for popular trending topics and classified the 

tweets information as “Like” or “Dislike” on a particular 

topic depending on  personal preference by feature 
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selection  with construction of category model,   

Tokenization and tagging by part-of-speech Topic Based 

Feature Selection.  

       III.  SYSTEM ARCHITECTURE: 

This section describes the method we used to detect the 

rumours using id based clustering in the form of 

architecture.  

It starts with the Data Acquisition which explains the 

process of obtaining the ids of twitter users. Data 

preprocessing explains about obtaining the followers of 

particular user and representing the users as the nodes of 

the graph and forming the edges between the user and his 

followers. Calculating the edge between-ness is first step 

of the girvan-newmanalgorithm, it is calculated as per the 

procedure described in the section IV. Next the 

architecture involves the removal of edge with highest 

between-ness value. The next part involves “Obtaining 

the graph and its components”. Final step is the “display 

of graph” which displays the different clusters obtained 

after the result of implementing the algorithm as graphs. 

Thus the procedure stops.  

 

IV . IMPLEMENTATION: 

In this section we describe the algorithm and method we 

used to construct the graph based on the twitter id‟s of the 

users and to partition the graph in to different clusters and 

also to predict how the predict from which cluster the 

rumour is being produced and how it is being spread.  

 

 

A) Graph Construction: 

Initially, the each twitter user with a particular id is 

represented as the node of the graph. If one user is the 

follower of another user , then the edge is formed between 

the two nodes which actually represent the two users. This 

method is explained in the following example.  

 

Here G is the graph with vertices V={0, 1, 2, 3, 4, 5} 

which represent the id‟s of the twitter users. E={(0, 3), (0, 

4), (1, 3), (1, 5), (2, 4), (4, 5)}  represents the edge set 

indicating that follower‟s of each user.  

The  method we used here to partition the graph into 

different  clusters is Girvan-Newman algorithm.  

 

B) Girvan-Newman Algorithm: 

The Girvan-Newman method is used to form the different 

clusters or communities in complex social networks. This  

method is based on concept “edge between-ness”. In the 

shortest path matrix of a graph, the number of times the 

edge occurs is considered as its betweenness.  

According to the method- 

 We calculate the edge-between-ness value for 

each edge in the graph.  

 We remove all the edge with the high between -

ness  value.  

 After the removal of the edge, egde between-

ness values are not calculated again.  For the rest 

of the edges in the graph, repeat the  Step 2 till 

the graph is divided into required  number of 

components .  

After the implementation of above steps, the graph is 

partitioned into different clusters.  

The example implementing the Girvan-newman 

algorithm is shown below      Here, the values on the 

edge indicates its between-ness value.  
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 Clearly, the highest between-ness value(2. 75) edge (A, 

C) is removed first. After that (A, B) with score 2. 5  are 

removed. Later (B, E) with score 2. 25  are removed and 

finally (C, D), (A, D), (B, D), (D, E) with score 1. 75 are 

removed.  

The following graph is obtained after the removal of the 

edges with the first two highest between-ness values. It 

results in the formation of two communities i. e {A}, {B, 

C, D, E}.  

 

After implementing the Girvan-newman algorithm , 

thedifferent clusters obtained are : 

 

                                                       (ii) 

Steps for the calculation of Edge Between-ness: 

When implementing the GN algorithm, the graph is 

considered to be Directed Acyclic Graph (DAG).  

 In the DAG, each leaf is given a credit of one.  

 The node which is not a leaf is given a credit 

equal to 1+[ sum of the credits of  the edges from 

that node to the level below in the DAG ].  

 An edge „D‟ entering node „x‟ from the above 

level gets a portion of the credit of „z‟ 

proportional to the fraction of shortest paths 

from root to „x‟ that go through „D‟ in the DAG 

The diagram which depicts the above steps for 

calculating the between-ness values for the edges of 

the graph (i) is shown as follows: 

  

 

Graph (iii) depicts the first two steps for the 

calculation of between-ness and Graph (iv) depicts 

about step 3.  

Pseudocode: 

 Algorithm Edgeto_Remove(graph) 

1. Calculate edge betweenness centrality of the  

graph 

2. Sort the edges of the graph in the increasing    

order of their of their between-ness 

3.  Remove the edges with the highest 

between-ness value 

4.  return graph. 

        Algorithm Girvan-Newman(graph) 

1. length=no of component subgraphs in graph 

2. while (length < threshold value) 

         G. remove_edge(edgeto_remove(graph)) 

         Length = no of component subgraphs 

         Print length 

3.   return graph 

 

VI . EXPERIMENTAL RESULTS: 

This section shows the experimental results of our  

work. We implemented our algorithm using python 

programming. The datasets we have collected are in 

the format <twitter id, follower1 id, follower2 

id……. >.  

We have taken 300 ids of the twitter users and their 

followers as a dataset and passed it as an input to the 

algorithm. Our method divided the users into three 
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clusters based on followers‟ ids of a particular user. 

Now if a rumour is created or spread from one 

community to another it can be identified by 

comparing the original graph and the graphs of 

different clusters obtained after partitioning the graph 

. The edge which was present  before the partitioning 

actually joins the two nodes which represent two 

users which may be followers  of each other and thus 

there is chance of spreading of rumours from one 

community to another through these particular users.  

The graphical representation of above procedure is 

shown below.  

 

figure 1 

Fig 1 contains 300 nodes i. e 300 users represented as 

nodes.  These nodes are connected to its followers by 

edges. Zoom in to see the labels.  The graph is 

divided into 3 components.  The component 

subgraphs are shown in fig2    

 
 

We  have again taken the dataset of 500 twitter 

ids and applied the Girvan-Newman algorithm 
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and the ids are divided into eight clusters . 

 

 

 

 

 

 

 

 

Dataset with 500 nodes which is divided into 8 

components is  shown  in fig 3 and fig 4.  

 

Now ,  if any fake news,  rumors spread from one cluster 

to another , it may be from any one of the nodes 

connecting the edges removed.  

 

 

 

The  above  graph shows the number of suspects for the 

each dataset we have taken to cluster in different 

communities. Dataset 300 contains 103 ids as suspects 

and dataset 500 contains 178 people as suspects and 
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datasets 700 and 900 contains   257 and 350 as suspects 

respectively.  

When we add a new user to the graph, the accuracy of the 

designed algorithm for a dataset  of  300 members is       

0.83. when applied on a dataset of 500 members is 0.86 

 

                   VII) CONCLUSION: 

In this paper we present a method for clustering twitter 

users based on their ids.  Here Grivan-Newmann 

Algorithm is used for clustering.  We represented social 

network of twitter users as a graph.  Python   is   used for 

graph visualization and the  users ,  the nodes in the graph 

are labeled on nodes.  With the proposed method , it 

becomes easy to trace out the person spreading rumours.  

It cuts down the suspects of spreading the wrong 

information from a large social network to a small group 

of users.  Hence it   simplify the efforts required in 

finding out the anti-social element. Our paper helps to 

find out only the group of people from which the rumour 

spreads. If the result of this approach is passed as an input 

to the rumour identifying algorithm based on user tweets, 

it decreases the complexity in finding the actual culprit. 
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