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ABSTRACT 

Social networks are well established nowadays as the whole world is accessible to the internet. 
Social networking site provides different features that allow users from around the world to 
communicate, associate, relate and interact with each other. Facebook, Twitter, Google Plus and 
Instagram are the most common social networking sites that have been introduced nowadays. 
The objective of this study is to determine the preferred social networking site among the 
undergraduate students as well as identify the priority of decision criteria in the selection of 
social networking sites with the proposed AHP-TOPSIS model. AHP-TOPSIS model is a hybrid of 
AHP model and TOPSIS model which is an effective tool to tackle the multi-criteria decision 
making problem. AHP model is responsible to determine the weights of the decision criteria 
whereas TOPSIS model is adopted to identify the ranking of the social networking sites as well as 
to select the most preferred social networking sites as the ultimate goal of this study. The results 
of this study show that Instagram is the most preferred social networking site, followed by 
Facebook, Twitter and lastly Google Plus. Moreover, privacy is the most important decision 
criterion in the selection of social networking sites. This study is significant because it helps to 
identify the most influential decision criterion and also the most favourable social networking 
site among the undergraduate students. This study can serve as a reference for those less 
favourable social networking sites to identify their potential improvements so that they can offer 
better services to their users in the future. 
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1 INTRODUCTION 

In this digital era with rapid development of technology and science, a multiplicity of Social 
Networking Site (SNS) has been introduced and it continues to evolve nowadays [1]. According to 
Fuchs [2], SNS is an integrated world wide web-based information, community and communication 
platform that enables the creation of personal profiles, upload and sharing of multimedia data as well 
as allowing networking and communication with other users. SNSs combine a number of Internet 
technologies on one platform and it could be said as the most popular Internet and web application 
nowadays especially among the younger generations. For instance, Facebook, Twitter, Google Plus 
and Instagram are the examples of trendy and popular SNSs that have been introduced nowadays. 
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SNS has become an integral part of communication and lifestyle of people in today’s world, attracting 
attention from all possible Internet users, especially teenagers [3]. However, more SNSs with 
different functionalities are being introduced nowadays. Hence, it leads to users feel difficult to 
choose a better SNS. Since the selection of SNSs is a multi-criteria decision making (MCDM) problem, 
this problem can be solved by the proposed AHP-TOPSIS model. Based on the past studies [4-6], the 
important decision criteria such as content, functionality, usability, privacy and popularity are 
considered in this study. Content is defined as the preferred reading or viewing the information that 
posted by the user’s friends [7]. The definition of functionality is the kind of functions provided by 
the SNSs to the users such as “social browsing” and “social searching” [8]. Usability refers to the SNSs 
users’ chance of remaining loyal [9]. On the other hand, privacy is defined as the security awareness 
on privacy settings when using the SNSs [10]. Popularity is defined as the diffusion of the social 
networks [11]. 

Tang and Ngerng [4] have done a study by using the AHP model to examine how university students 
select between two popular SNSs, Twitter and Facebook. They considered content, usability, 
functionality and privacy as the decision criteria in their study. The results showed that privacy is the 
most influential decision criterion, followed by functionality, usability and content. The study 
concluded that Facebook is more preferable than Twitter. 

Lai and Ngerng [5] have conducted a decision making analysis on selection of the SNSs among the 
college students by using AHP model. For instance, Facebook, Twitter and Google Plus are treated as 
the decision alternatives whereas the decision criteria such as privacy, functionality, usability, 
content and popularity are considered in the study. Based on the results, privacy is the top priority 
that considered by the college students, followed by functionality, usability, content and lastly 
popularity. In this study, the best SNS that is considered by college students is Facebook, followed by 
Twitter and Google Plus. 

AHP-TOPSIS aims to tackle MCDM problem and has been extensively applied in the field of adoption 
cots database components [12], E-learning [13], course selection [14], fast food restaurant selection 
[15], mobile network operators’ selection [16] and supply chain performance system [17]. The 
objective of this research is to determine the priority of decision criteria among the content, 
functionality, usability, privacy and popularity in the SNSs selection by using AHP model. After that, 
the ranking of SNSs with respect to all decision criteria is identified using TOPSIS model. 

Based on the past studies, the researchers did not include Instagram as one of the alternatives since 
Instagram is gaining the popularity nowadays. Hence, this study aims to fill the research gap by 
determining the most favorable SNS among Facebook, Twitter, Google Plus and Instagram with the 
proposed AHP-TOPSIS model. The significance of this study is to identify the priority of the decision 
criteria in the selection of SNSs as well as the best decision alternative based on multiple decision 
criteria. The structure of the paper is organized as follows. Section 2 demonstrates the data and 
methodology in this study. Section 4 presents the empirical results. Lastly, concluding remarks are 
drawn in Section 4. 

2 METHODOLOGY 

In this study, the proposed AHP-TOPSIS model is illustrated with a case study in Universiti Tunku 
Abdul Rahman, Malaysia. AHP and TOPSIS are popular types of decision models which solve MCDM 



Applied Mathematics and Computational Intelligence 
Volume 10, No. 1, Dec 2021 [188 – 202] 

190 

problems. MCDM problems include determining the best alternative or optimal solution by 
considering multiple criteria [18-35]. AHP-TOPSIS model is proposed in this paper because the 
hybrid of these two models is capable and effective to identify the weights of the decision criteria as 
well as the preferred social networking sites. AHP model is used to determine the importance of the 
decision criteria in terms of weight. On the other hand, the ranking of the social networking sites can 
be easily obtained by TOPSIS model. Lastly, the best social networking site is identified with respect 
to all decision criteria by the proposed AHP-TOPSIS model. The target respondents consist of 180 
undergraduate students who are the users of SNSs in Malaysia. Figure 1 presents the proposed 
hierarchical structure for the social networking sites selection with AHP-TOPSIS model. 
 

 

Figure 1. Proposed hierarchical structure for the social networking sites selection with AHP-TOPSIS model. 

AHP model is an effective decision making tool that deals with complex decision making involving 
multiple decision criteria [36-39]. In this study, AHP model is utilized to determine the weights of the 
decision criteria which consists of the following steps [40-43]. 

Step 1: Decompose the problem into a hierarchical structure. There are total of three levels for the 
hierarchy structure, which are goal (first level), decision criteria (second level) and decision 
alternatives (third level). 

Step 2: Gather data from the target respondents according to the relative scale of importance [36-
38]. Table 1 shows the ratio scale used for pairwise comparison between two criteria [41, 44]. 

Table 1 Ratio scale used for pairwise comparison 

Scale Meaning 

1 Equal importance 

3 Moderate importance 

5 Strong importance 

7 Very strong importance 

9 Absolute importance 

2, 4, 6, 8 
Intermediate 
importance 

 



L. K. Fai, et al. / Selection of Social Networking Sites among Undergraduate Students … 

191 

Step 3: Construct a pairwise comparison matrix (PCM). The n decision criteria PCM is as shown 
below. 
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where cij shows the degree of preference of element i to element j. 

Step 4: Normalize the matrix and determine the relative weights of each decision criterion. The 
formula to find the weights of the decision criterion is as presented below. 
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Step 5: Use the consistency ratio (CR) to check the consistency of the PCM. The formula of CR is shown 
below: 

CI
CR

RI
=                    (3) 

where CI is consistency index and RI is random index [39]. The degree of consistency in the PCM is 
acceptable if the CR is less than or equal to 0.10 [41]. This indicates that the AHP result is reliable and 
acceptable. 

TOPSIS is a popular type of MDCM model. MCDM model helps to solve MCDM problem [45-47]. In 
this research, TOPSIS model is utilized to identify the ranking and choose the best alternative among 
SNSs. In TOPSIS model, the best alternative seeks to have the shortest path to the positive ideal 
solution (PIS) and the longest path from the negative ideal solution (NIS) [48-50]. The TOPSIS model 
is carried out as follows [48-50]: 

Step I: Construct a decision matrix ( )ij m nx 
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where i = alternative index ( )1,2,3, ,i m=  

             j = criterion index ( )nj ,3,2,1 =  
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jC = criterion ( )1,2,3 ,j n=  

         
iL  = alternative ( )1,2,3, ,i m=   

Step II: Construct a normalized decision matrix. 

The normalized value rij is expressed as follows: 
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Step III: Determine the weighted normalized decision matrix. The formula for calculating the 
weighted normalized value vij is shown below: 

ij j ijv w r=  , 1,2,3, , ;j n= 1,2,3, ,i m=                (6) 

where 
jw =weights of the criterion j 

Step IV: Identify the PIS and NIS. 

 1 2
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Step V: Compute the alternatives’ separation distance from the PIS (S+) and NIS (S-). 
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Step VI: Compute the alternatives’ relative closeness coefficient respect to the ideal solutions (ci).  
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Step VII: Rank the alternatives according to the alternatives’ relative closeness coefficient. The largest 
value of ci denotes the alternative is the best decision alternative. In other words, the alternative that 
has the longest path from the NIS and the shortest path to the PIS will be the best alternative. 

3 EMPIRICAL RESULTS 

The priority of decision criteria in the selection of SNSs is presented in Figure 2. 

 

Figure 2. Priority of decision criteria in the selection of social networking sites. 

As shown in figure 2, the weights for privacy, functionality, usability, content and popularity are 
0.3296, 0.2164, 0.2058, 0.1309 and 0.1173 respectively. Based on the results, privacy is identified as 
the most influential decision criterion, followed by functionality, usability, content and popularity. 
The validation of the model has been done by checking the consistency ratio of the decision criteria’ 
PCM. In this research, the consistency ratio is 0.0019 which is well below 0.1000. Thus, it can be said 
that the inconsistency is not exhibited in the PCM. Hence, the result of this study is acceptable and 
reliable. 

Figure 3 to Figure 7 demonstrate the preference of SNSs with respect to each decision criterion. 

 

Figure 3. Preference of social networking site based with respect to content. 
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Figure 3 shows that Facebook and Instagram have higher rankings with respect to content which are 
more appealing and interesting. According to Rao [51], Facebook is an important source of 
information that users can read the latest news and know exactly what is happening around the 
world. This shows the content of Facebook is meaningful and it provides knowledge to the users 
making it to be ranked as the top. 

 

Figure 4. Preference of social networking site with respect to functionality. 

Based on functionality, Facebook is once again ranked as the top, followed by Instagram, Google Plus 
and Twitter. This is due to a variety of functions being offered by Facebook to the users and the 
functions providing a platform for the users to interact with friends, join networks and groups, share 
pictures and videos, create group discussion, create an event, promote products, write comments and 
read the news. 

 

Figure 5. Preference of social networking site with respect to usability. 

In terms of usability, Facebook and Instagram have once again ranked before Twitter and Google 
Plus. The reason why Facebook is gaining worldwide popularity is partly due to its user friendly 
nature as it is said to be the easiest to use website and even a new user can understand all the features 
easily [51]. Facebook provides easy posting and sharing photos and video tools for the user. 
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Figure 6. Preference of social networking site with respect to privacy. 

Privacy is the only decision criterion which Facebook is not ranked as the first priority in the SNSs 
selection. Instagram is ranked as the top priority, followed by Facebook, Google Plus and Twitter. 
Instagram has advanced privacy settings as the users are allowed to manage those who are entitled 
to see and like the photos [52]. Therefore, it is a safe platform to share photos with a specific group 
of people. 

 

 

Figure 7. Preference of social networking site with respect to popularity. 

In terms of popularity, Facebook has the highest priority among the SNSs, followed by Instagram, 
Twitter and Google Plus. According to DreamGROW [53], Facebook is ranked as the highest Top 15 
Most Popular Social Networking Sites and Apps. 

Equations (7) and (8) are used to identify the decision criterion’s PIS and NIS, respectively. Figure 8 
presents the decision criterion’s PIS and NIS. 
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Figure 8. The decision criterion’s PIS and NIS. 

The PIS that identified by the AHP-TOPSIS model for content, functionality, usability, privacy and 
popularity are 0.0807, 0.1321, 0.1242, 0.1892 and 0.0723 respectively. The NIS that identified by the 
proposed AHP-TOPSIS model for content, functionality, usability, privacy and popularity are 0.0482, 
0.0817, 0.0738, 0.1444 and 0.0368 respectively. 

The decision alternatives’ distance from PIS (S+) and NIS (S-) are determined by using (9) and (10) 
respectively. Figure 9 and Figure 10 show the decision alternatives’ distance from PIS (S+) and NIS 
(S-) respectively. 

 

 

Figure 9. The decision alternatives’ distance from PIS (S+). 

As shown in Figure 9, the distance of Google Plus to PIS is 0.0932, therefore Google Plus has the 
longest distance to the PIS compared to other SNSs. Twitter (0.0908) has the second farthest distance 
to the PIS, followed by Facebook (0.0187). In contrast, the distance of Instagram (0.0078) to PIS is 
the shortest. Thus, Instagram is very closed to the PIS as compared to other SNSs. 
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Figure 10. The decision alternatives’ distance from NIS (S-). 

Based on Figure 10, the distance of Google Plus from NIS is 0.0071, therefore Google Plus has the 
shortest path to the NIS compared to other SNSs. Instagram (0.0916) has the longest path from the 
NIS, followed by Facebook (0.0898) and Twitter (0.0110). 

The ic  of SNSs is presented in Figure 11. 

 

 

Figure 11. ic of social networking sites. 

As shown in Figure 11, the ci for Instagram is 0.9219 which is the highest compared to other SNSs. 
Hence, Instagram is identified as the most popular SNS among the undergraduate students. On the 

other hand, the ic  for Facebook, Twitter and Google Plus are 0.8275, 0.1084 and 0.0710 respectively. 

This implies that the preference of the SNSs is followed by Facebook, Twitter and lastly Google Plus. 
Since Instagram and Facebook achieve the highest score of relative closeness coefficient, therefore it 
can be concluded that the popularity of the Instagram and Facebook is gaining much higher 
compared to Google Plus and Twitter. 

4 CONCLUSION 

The aim of this study is to determine the preferred social networking sites among Facebook, Twitter, 
Google Plus and Instagram, and identify the priority of decision criteria in the selection of social 
networking sites with the proposed AHP-TOPSIS model. Based on the results, privacy is the most 
influential decision criterion, followed by functionality, usability, content and lastly popularity. In 
addition, the undergraduate students are more likely to use Instagram and Facebook, followed by 
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Twitter and Google Plus. This research is quite significant as it can identify the most preferred SNS 
and the priority of the decision criteria in the selection of SNSs with the proposed AHP-TOPSIS model. 
In addition, this study can serve as reference to other less favourable SNSs such as Google Plus and 
Twitter to identify their potential improvements so that they can offer better services to their users 
in the future. 
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