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Abstract: Social media plays a vital role in all aspects of our life. Critical issues of Bahauddin Za-
kriya University Multan have been disused in social media, involving datesheet, Results, Exams, 
Online exam and other students affairs and activities. This paper aims at the study for the detection 
of hidden communities and influential users on social media through analysis of tweets related to 
BZU. In this study, we discussed large scale analysis of twitter data using social network analysis 
techniques using different networks. We use methodology to analyze macroscopic and microscopic 
properties of network. Further, we detect communities and sub-communities and their impact on 
network. We also tried to extract information from these communities. We use 3 community de-
tection algorithms and compare their results. As a result, we were able to visualize the communities 
and sub communities of large network. This approach may help in identifying positive and nega-
tive communities in a network. 
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1. Introduction 

Bahauddin Zakriya University (BZU) is the largest Public University of South Punjab. It offers many 
undergraduate, postgraduate and Doctorate programs. Many other institutes are also affiliated with it. It 
provides affiliation of BA and B.Sc., MA and MSC, LLB and many other programs. Social media has be-
come important part of our lives. We can get news of the any part of world within minutes. For analysis of 
any network we can get data from social media. Twitter is one of the social media platforms for infor-
mation sharing. Twitter allows the sharing of short private or public messages which are known as tweets. 
People use twitter platform to interact with each other by sending retweet, mentions, hash tags. We can 
get data related to a certain network from twitter.   

A network consists on nodes and edges. Node is a vertex and edge is link between two vertexes. A 
network has many nodes and edges. A network may be directed or undirected. The properties of a net-
work are categorized in three categories that are microscopic properties, macroscopic properties and 
mezoscopic properties. Microscopic properties are at node level. They describe the out degree and in de-
gree of a node. Out degree represent the outwards links and in degree represent inward links of a node. 
Average degree is the total degree of a graph. Macroscopic properties are at network level of a graph. 
These properties describe diameter, radius, average path length, distance, centrality and betweeness.  
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2. Materials and Methods  
This paper consists on dataset on twitter based data of BZU. Data is extracted through API. Data 

consists of 7068 Jason files and each Jason files contains information about tweets. We use Gephi for 
computing microscopic and macroscopic properties. We also detect communities through Gephi. Differ-
ent algorithms are implemented on Python to compute modularity of a network. We use different net-
works like mention, hash tags, retweet, in reply to user id to compute their properties and detecting their 
communities and sub-communities. We calculated microscopic and macroscopic properties to disclose the 
influencer user of networks.  Then detect communities to know the hidden information of a network. 
Communities are the sub-structures of nodes in a network that are densely connected to their members 
and sparsely connected to other nodes 
 
3. Results 

There are the following macroscopic and microscopic properties that are calculated through Gephi  
3.1 Microscopic and Macroscopic properties 

         The microscopic properties of the hash tag networks are as following. 
• There are total 936 nodes and 1177 edges in this network. 
• The Average degree of this network is 2.557. 
• The Density of graph is 0.003. 
• The Average Weighted Degree is 3.562. 

It can be visualized as: 

 
Figure 1. Visualizing the Network of Hash tags. 

There are some high degree and low degree nodes in this network. Size of node is based on degree. 
Nodes that have high degree are larger in size. After calculating their properties, we analyzed top five to 
ten nodes. We analyzed why these nodes have high page rank, betweeness, closeness centrality etc. it is 
not necessary that all nodes that have high page rank, also possess high hits, closeness centrality or be-
tweeness centrality. Some nodes may have high page rank and some may have high closeness centrality. It 
is because the page rank of any node could be increased by other nodes that are well-known or famous 
personalities.  
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Figure 2. Betweenness Centrality 

These nodes have high betweeness centrality. Coronavirus was spreading all over the world. Due to 
this, all institutes, offices, private and public companies were shut down. It was trending hash tag at that 
time. So, administration, faculty and students use hash tag coronavirus in their tweets widely. So, this 
hash tag has high Betweeness centrality. Exam schedule, students and BA are also related hash tags so 
they have high Betweeness centrality. Baloch student march was protest by the students of Baluchistan for 
their education. The students travel to Islamabad from Lahore. Hash tag Baloch student march was also 
used by the many peoples. As Maryam Nawaz visited the Baloch students march camp, students at BZU 
also support Baloch students so, this hash tag has high Betweeness centrality. 

 
Figure 3. Highest page ranks 

These are top nodes that have high page rank. Junaid Hafeez was the lecturer at BZU. On March 13, 
2013 he was arrested byauthorities as he was accused by students to insulting Hazrat Muhammad 
(P.B.U.H) on social media. On December 2019, He was sentenced to death by District and session court 
Multan. So, it was trending hash tag that #freejunaidhafeez. That’s why it has high page rank. Jobs ad-
vertisements of university use hash tag of jobs in Pakistan. So, its page rank is high. NUST research and 
innovation is also widely used # in the research area. So, many people use hash tag nust research and in-
novation. NUST collaborated with many institutes like QAU, KSU for the seminars and conferences re-
lated to technology. So, many institutes used hash tag nust research so its page rank is high. During 
COVID, online exams were scheduled across the country. So, hash tag online exams or we protest was 
trending because some people wanted online exams and some wanted physical exams. 
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3.2. Mezoscopic Properties  
There are the mezoscopic properties of a network which are as following. 
Communities and sub-communities Detection of Hash Tag Network 
The modularity of this network obtained through Gephi is 0.586. Following is the modularity ob-

tained through different algorithms. 
1. Kernighan = 0.426511  
2. Greedy = 0.808210  
3. Louvain = 0.818845 
There are 158 communities in hash tag network. Communities of this network can be visualized as: 

 
Figure 4. Communities of Hash Tag 

 
BZU, Multan, Pakistan and Punjab are top communities of this network. As Bzu is the largest uni-

versity in south Punjab and situated in Multan so, these hash tags are used frequently. Different colors 
show different communities some are large while some are small communities.  
3.3 Sub-communities 

Sub-communities are the communities in a community. They are represented by different colors.  
 

 

Figure 5. Sub-communities of BZU 
Sub-community Bzu contains further communities. There are 105 nodes and 188 edges in this graph. 

Modularity of this graph is 0.418. There are 14 communities in this graph. Different colors represent dif-
ferent communities which are results, exams, transcripts, jobs, professors, graduated, winter vacation, 
past papers etc. These sub-communities are related to university.  
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Figure 6. Sub-community of Multan 

These are the sub-communities of Multan community. It has 101 nodes and 190 edges. Its modularity 
is 0.428. There are 13communities in it. These sub-communities are related to Multan and Punjab. Further 
sub-communities are Siraki, Women College, Bzu, and south Punjab, PPP etc. all these sub-communities 
of this graph. In south Punjab, there is majority of Siraki people. So, this is also sub-community of this 
network. Moreover, many nodes of one community are linked with other community.  
 
4. Discussion 
4.1 Small World Property Test 

Real world networks are different from random networks. They have unique properties. Small world 
have high clustering coefficient and short average path length. While random network have low cluster-
ing coefficient and short average path length. Small world networks have high clustering coefficient be-
cause of their neighborhood.  

First, we compute the avg path length and clustering coefficient of hash tag network  
Then we generate a random model that consists on same no of nodes and edges as hash tag network  
Then we calculate the clustering coefficient and average path length of that network. 
We compare the avg path length and clustering coefficient of both networks and compare them.  

 
5. Conclusions 

Results of these algorithms show that Louvain is the fastest algorithm and it gives result better than 
other algorithms. Greedy and Louvain algorithms have minor differences so greedy algorithm gives also 
better results. From microscopic and macroscopic properties we disclose influencer users of the network. 
From communities we detect information of the network which cannot be detected by simple visualiza-
tion. Results show that large communities are dominated by students of LLB, Dietitians Imran Khan 
supporters and physical exams protestors. Then, the avg path length and clustering coefficient computed 
through Gephi is compared. Results showed that the average path length of both networks real world and 
random network is approximately same but real world network have high clustering coefficient and 
random network have very low clustering coefficient. This showed that it is random network. Further, its 
graph on log-log scale is partially scale free graph. That’s mean it is a random network.   
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