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Abstract — Social media (Facebook, Instagram, Twitter, 
etc.) have been widely used. They have many advantages, 
especially for business. However, such media sometimes invite 
negative effects, e.g. decreasing employee performance, conflict 
in a relationship, crime, etc. Therefore, this study proposes a 
method to scrap one of the social media, i.e. Twitter for 
profiling. Gephi application is used for network analysis after 
scrapping the network using Twecoll, a Python-based 
scrapping application.  A web-based application is also created 
including the Apache-based server and Python-based script. 
The result shows that the scrapped account has several 
groups/communities including the weight of each connection. 
In addition, the result can be used for group profiling and 
additional analysis to complete the sentiment analysis based on 
tweets. 

Keywords—Gephi, Social Media, Twitter, Web-based 
Profiling, Twecoll 

I. INTRODUCTION  

Social media has become a popular application in the 
current global condition, especially when the meeting is 
difficult because of geographic location or a disaster, e.g. 
pandemic COVID-19. It can support e-learning, 
communication, e-commerce, and other online facilities. 
However, several negative effects have been reported, e.g. 
mental health problems, fraud, social conflict, etc. Several 
mental health problems from social media use have been 
studied ranged from loneliness, decreased empathy, to 
suicidality[1]–[3]. 

Employee productivity is a factor in the sustainability of 
a business. It relates to the activity of employees at works. 
For education, the teacher is the main business actor. The 
performance of the educational institution depends on the 
performance of the teacher. If there is no controlling activity 
from management to the social media activity of a teacher, 
some problems might arise regarding social conflict and 
sometimes becomes a criminal sentence. To overcome these 
problems, this study proposed a system to scrap an 
educational staff’s Twitter account using network analysis.  

Network analysis has been widely studied. This can be 
used to understand the relations among the nodes. Research 
on this topic is wide from a social, computer network, to 
medical. For example, a previous study on complementary 
and alternative medicine (CAM) in Iran [4]. The protein-
protein network analysis is done with other medical systems, 
e.g. proteomic tools, mitochondrial lysate isolated, etc. The 
network analysis used Gephi software similar to another 

study on immunological profiling in chronic rhinosinusitis 
with nasal polyps that creates a network of serum specimen 
for analyzing the growth factors VEGF and GM-CSF [5]. 
Geographic Information System (GIS) can also use network 
analysis for understanding land model within the earth 
system modeling framework [6]. A Community Land Model 
(CLM) is generated to understand the individual ecosystem 
function. 

Another study uses network analysis for human mobility 
through the use of mobile access which is composed of a 
web analytics platform, and smartphone application [7]. This 
system generates a spider graph that is also integrated with 
the Wi-Fi network. 

Nowadays, social media has become an important need 
for people around the world. Sentiment analysis of this 
online media has been widely studied[8]–[10]. This analysis 
only uses a particular hashtag and needs more analysis for 
the relation among account through the network. Many 
studies have been conducted on network analysis, e.g. group 
and community profiling in educational social networks [11], 
[12], pattern analysis, and comprehensive graph [13]–[15].  

The use of social media profiling for employee 
monitoring is still rare. Therefore, social media scrapping is 
used in this study for employee profiling. Twitter is chosen 
since this social media has some characteristics, i.e. high 
speed in the viral process, easy to mention others, simple 
statements (tweets), and most people use the Twitter account.  

The rest of the paper is organized as follows. The data 
and Method section discusses how to scrap the twitter 
network using a python-based application, Gephi 
implementation, and proposed system design. The results 
discuss some issues about the software implementation and 
the conclusion concludes the research. 

II. DATA AND METHOD 

A. Data Scrapper 

Scrapping is an activity to gather information from the 
internet (website, social media, etc.) which uses a computer 
program. Data was collected using the Twecoll, a Python-
based script (https://github.com/jdevoo/twecoll) which is 
supported only for Python 2 and for Python 3, another 
application, i.e. Nucoll, can be used 
(https://github.com/jdevoo/nucoll) [16], [17]. Because of the 
privacy of the Twitter account, this paper used the author's 
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account for testing, i.e. @mrsherlawati. The case study is in 
Universitas Bhayangkara Jakarta Raya. 

To scrap the Twitter network, there are at least three steps 
that are needed, namely: initialization, fetching, and network 
generation through init, fetch, and edge list functions, 
respectively. The result is a GML file which contains the 
JSON-based network for network analysis. Twecoll needs 
Twitter API from Twitter for a developer 
(https://developer.twitter.com/en). Four credentials are 
needed, i.e. API key, API Secret, Access Token, and Access 
Token Secret. 

B. Network Analysis 

Scrapping result which is a GML file is inserted to 
Gephi, a java-based application, to view its network. This 
study used Gephi version 0.92 that available to be 
downloaded from its official site (https://gephi.org/) [18]. 
Many researchers have been used Gephi, especially for 
network analysis.  

Gephi presents both network and data table after inserting 
a GML file from the data scrapper. The graph contains the 
node and edge with the weight. A node represents a Twitter 
account and edges the directed graph. Weight represents the 
frequency of tweets (Fig 1). Edge consists of one-directional 
and bi-directional. The arrow direction is similar to the 
following direction on Twitter. If two nodes follow each 
other, the edge is called a friend.  

 
Fig. 1. Node and Edge 

Not only generating a network, but Gephi also calculates 
some important statistics, i.e. average degree, avg. weighted 
degree, network diameter, graph density, HITS, Modularity, 
PageRank, Connected Components, Avg. clustering 
components, Eigenvector Centrality, Avg. Path Length, and 
another dynamic aspect (#nodes, #edges, Degree, and 
Clustering Coefficient). Not all those statistics have to use, 
only the important one is needed, e.g. network diameter, 
modularity, and eigenvector centrality. Other statistics can 
also be used in the future by running the process again. 

To get a more user-friendly view, the network can be 
modified based on color, size, etc. Some layouts are 
available, i.e. contraction, expansion, force atlas, force atlas2, 
Fructhterman Reingold, label adjust, noverlap, open ord, 
random layout, rotate, yifan hu, and yifan hu proportional. In 
this study, the Fructhterman Reingold was chosen because it 
shows the network in a compact circle with separation based 
on the modularity class. 

After network analysis, the GEXF-file should be 
exported for viewing the network online. Hence, for network 
analysis three files should be ready: DAT-file from 
initialization, GML-file from fetching, and GEXF-file from 
network analysis in Gephi. 

C. Web-based Network Viewer 

Gephi is a desktop application that difficult to share with 
other users. Therefore, a web-based network viewer is 
needed. This study used a web-based network viewer, called 

Gexf-Js (https://github.com/raphv/gexf-js) to view the 
network from Gephi online [19]. This application is under 
MIT license. 

To run the Gexf-Js application, the following 
requirements should be prepared. First, a web server should 
be chosen because based on Cross-Origin Resource Sharing 
security AJAX is disabled to run locally. Therefore, some 
folder should be stored on the webserver. In this study, an 
Apache-based Server, Wamp Server, is used with some 
browser, e.g. Chrome, Mozilla, edge, etc. for accessing the 
webserver. For an online network viewer, only a GEXF-file 
for each employee profile is needed. All the processes in this 
study use a Windows-based platform.  

III. RESULT AND DISCUSSION 

The data scrapping step needs some hours to finish. For 
an active Twitter account having large numbers of followers 
and following, the fetching process might need a day because 
of the restriction from Twitter that a scrapping process must 
be paused for about 15 minutes after collecting about 15 
accounts. For an account with a simple network, e.g. 100 
nodes (followers, following, and friends), the scraping 
process was about 1.7 hours. Some researchers used an IoT, 
Raspberry Pi, with a mobile network to gather the data, 
instead of using a personal computer or laptop [20]. 

A. Data Scrapping Result 

Fig 2 shows the initialization and fetching process in the 
data scraping step. A library is needed to run the Twecoll, i.e. 
Tweepy after PIP update. HTTP error 429 (Fig 2b) shows the 
restriction from Twitter to pause the scrapping activity for 15 
minutes before continue until all items have been 
downloaded.  

 
Fig. 2. Initialization (a) and Fetching the network (b) 

The last step in data scrapping is GML-file creation using 
the edge list function. This step does not need much time 
because it just creates the information about the scrapped 
node, e.g. id, user_id, file, label, image location, type 
relation, statuses, friends, followers, and listed (Fig 3). 
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Fig. 3. GML-file structure  

GML-files is the biggest file in data scrapping (from a 
hundred kilobytes to megabyte) according to the size of its 
network. This file is the source of the Twitter network of an 
account. 

B. Network Analysis Result 

A new project should be prepared after installing Gephi 
0.9.2. After opening the GML-file from the menu, the raw 
network appears (Fig. 4). It only shows the original node and 
edge. The label of the network can also be presented. Of 
course, further analysis should be conducted to get the 
network meaningful. 

 
Fig. 4. Raw Network from GML-file  

Some statistics manipulation to get the meaning of the 
networks should be done. Gephi provides statistics 
calculation in the filters and statistics tab (Fig 5). The 
important statistics parameters are betweenness centrality, 
modularity class, and weight.  

 
Fig. 5. Statistics Module Result 

Fig 6 shows the Twitter network after appearance setting, 
i.e. unique, partition, and ranking. Partition was used to 
separate by color its modularity class (grey, red, pink, and 
green). Nodes were ranked by their betweenness centrality in 
terms of circle class.  The size of the edge represents the 
weight. Betweenness centrality shows the influence of an 
account in the network, in this graph is represented by a 
circle. The network should be export into GEXF-file for 
Gexf online viewer. 

The Fruchterman Reingold layout was chosen with the 
circle environment style and the modularity classes are 
separated around the edge. This layout will include in the 
GEXF-file, hence, when it is viewed in the online viewer, the 
circle layout with its properties is also presented. In addition, 
before exporting to GEXF-file, the fixed layout should be 
decided since it cannot be changed in an online viewer but 
must use Gephi for modification.  

 
Fig. 6. Twitter Network Result 

C. Web-based Network Viewer 

After installing the web server, the Gexf-Js application 
was implemented by inserting its folder in htdocs or www 
folder in the apache-based server. This folder was modified 
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by inserting the GEXF-file, the network-analysis result file 
from Gephi (Fig 7).  

 
Fig. 7. GEXF-File Result from Gephi 

GEXF-file is a JavaScript Object Notation (JASON), a 
kind of semantic to represent semi-structured data. After 
inserting this file and edit the Config.js file by renaming the 
GEXF-file, the GEXF online viewer shows the Twitter 
network. Fig 8 shows the GEXF online viewer.  

Fig 8 shows the file needed in web-server. A 
gexf2json.py is a python file for creating a web-based 
network. An index.html will serve the layout with styles. 

 
Fig. 8. Files for GEXF viewer 

Since the proposed system is confidential, in 
implementation, the GEXF viewer only runs in the intranet 
(local network) with a strict user and password.   

Fig 9 shows the GEXF viewer from Gephi. It shows the 
nodes and edges that can be chosen easily. The searching 
box is also included in this viewer. Navigation is shown in 
the lower right corner. Attributes are shown on the left side. 
Drag and scrolling mouse can be used to navigate the 
network. Double-clicking the mouse will show the edges 
(inbound and outbound links). 

 
Fig. 9. GEXF Viewer of Twitter Network 

The system can also analyze the characteristic of 
followers, following accounts, or friends by checking the 
influencer in the network by selecting the big circle as shown 
in Fig 10. A big circle represents the high number of 
betweenness centrality which shows the influence of a node 
on the network. Big edge usually from a website or the 
influential people in the network.  

Large numbers of nodes show that many relations have 
been created. They also show that the account has used 
Twitter frequently. If the tweets are positive, it can add some 
benefits e.g. organization advertisement, education 
information, etc. but if negative or neutral, it has a risk. It 
might decrease work performance as a distraction.    

 
Fig. 10. An influencer in the network 

The characteristic of the modularity class should be 
checked further by analyzing the relation. The modularity 
class can be seen easily in the navigation box in the lower-
right of the GEXF viewer. For example, the blue modularity 
class in the upper region consists of friends, who are 
lecturers, in university. Orange modularity class contains 
some institutional Twitter account, whereas the dark green 
modularity class consists of a travel account. Another 
modularity class is a public figure (Fig 11).  

The Twitter network is a dynamic network that might 
change over time. Therefore, the update should be done for 
future analysis. In addition, the scrapping activity should 
choose the right account for the targeted employee.  
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Fig. 11. Follower, Following, and friends Analysis 

The Twitter network needs more analysis by the human 
resource department or other staff who have responsibility 
for human resources for promoting an employee to a 
particular position. 

After creating the Twitter network, the targeted Twitter 
account can also be profiled by analyzing its tweets. Data 
scrapper also provide with tweets scrapping using tweets 
function. Fig 12 shows the result of the tweet scrapping of a 
particular Twitter account.  

 
Fig. 12. Tweets Scrapping Result 

Tweets scrapping focuses on the detailed activity that 
shows the view of an employee about a topic. Hate speech, 
bullying, defamation, etc. can be detected earlier. This 
scrapping is only used when an education staff needs more 
intensive analysis after seeing the twitter network in GEXF 
viewer. 

Sentiment analysis might be used to analyze the tweets 
after some preprocessing (text cleaning, tokenization, and 
other information retrieval tools). Scrapping from other 
social media might be needed for getting the complete 
analysis. Another implementation is also for searching the 
active account for a particular hashtag or word to follow as 
shown in Fig 13. It needs the TweeterStreamingImporter 
plugin to scrap the network based on words to follow, users 
to follow, location to follow, and languages to follow. 

 
Fig. 13. Twitter Streaming Importer 

IV. CONCLUSION 

Education organization is a service business that needs a 
teacher/lecturer to deliver education. The performance of the 
education institution depends on the performance of their 
education staff. Employee profiling can be used to ensure 
that their education staff does not risk mental health 
problems from social media. This can also be used for 
promoting a candidate for a strategic position in the 
organization. Twitter network analysis is proposed in this 
study as part of employee profiling. The result shows the 
influence account in a profiled employee that might affect 
the mind of educated staff. This can also as an early warning 
before the problem arose related to electronic information 
and transaction act, terrorist activity, and other negative 
communities. Other social media, e.g. Facebook, Instagram, 
etc., can also be implemented using this proposed system in 
future research. 
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