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A B S T R A C T  
Abstract- Text Mining plays an important role in social network analysis. It involves 
the extraction of the relevant key words from a given text which is collected from 
facebook comments. Mining of textual information from facebook comments helps to 
find the user interests which can be used to form interest groups. Moreover, text mining 
tasks involve the application of syntax and semantics, text classification and text 
clustering for effective concept extraction and document summarization. The extraction 
of words and phrases as features for classification is useful for enhancing the 
classification accuracy. This paper proposes a new technique to find the important key 
words and co-occurrence of terms which are used as features for classification. The 
proposed system performs text classification using three classifiers namely Neural 
Classifier, Naive Bayes Classifier and Support Vector Machines Classifier to classify 
the sentences on the facebook discussions related Computer Science domain and the 
results obtained from these are used to form interest groups by sending invitations.
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challenging task in text mining. Many techniques are available in the literature for the extraction of 
phrases and to classify sentences based on phrases (Meiyappan Yuvarani, N., 2013; Furnkranz, J., 1998; 
Bekkerman, R., J. Allan, 2004) . Among them, the n-gram approach is the most important and widely 
used approach for classifying the phrases. Moreover, an n-gram consists of one or more words 
including its subcategories namely monograms, bigrams and trigrams. Since the phrase patterns are 
sequence of words, the accuracy of the text classification algorithm is improved when phrase patterns are 
used rather than words. 
  In this work, a new algorithm is proposed to extract phrases from facebook comments and to 
classify the users based on their interest. In addition, it provides recommendations using rules to join 
as members to existing groups and also to form new groups. This work not only considers the use of 
Syntactic phrases and Statistical phrases but also the semantics of the corresponding sentences for 
providing effective grouping of users. For this purpose, the syntactic phrases are arranged according to the 
underlying grammatical relations. Moreover, this work uses a look up table consisting of all possible 
phrases in English language. This is provided as an option in this work since the phrase construction 
and the application of these phrases for social network analysis are the most challenging tasks as far 
as Information Retrieval systems are concerned. Since when the size of n grows exponentially, the 
computational complexity of the system also increases. So the size of n is limited to have only up to n=5. 
  In this work, instead of testing unigrams with bigrams, the bigrams and trigrams are tested 
separately. In the literature, it is proved that unigrams alone do not produce adequate features 
representation than bigrams. Hence, this work considers n-grams up to n=5 to produce better 
results. Moreover, three classifiers namely the neural classifier, Bayesian Classifier and Support Vector 
Machines are used in this work for classifying the documents made from the facebook comments 
effectively. This helps to group the user based on their interests, mainly in subjects to be learned. For this 
purpose, keywords are extracted in the form of phrases in the Computer Science domain which are used 
as features for classification. 
 The remainder of this paper is organized as follows: Section 2 shows the related works in this area. 
Section 3 depicts the architecture of the system proposed in this work. Section 4 explains the proposed 
algorithm for social network analysis. Section 5 details the results obtained from this work and 
provides suitable discussions. Section 6 gives conclusions on this work and also suggests suitable future 
works. 
  
I. Literature Survey: 
 There are many works in the areas of natural language processing, information retrieval, social network 
analysis and classification which are found in the literature ( Porter, M.F., 1980; Porter, M.F., 2001; 
Sebastiani, F., 2002; Leopold Edda and Kindermann Jörg, 2002)  Among them, neural classifier, Bayesian 
classification algorithm and Support Vector machines ( Leopold Edda and Kindermann Jörg, 2002) are the 
major classification algorithms which can be used for text categorization effectively. Moreover, 
classification is a form of Supervised Learning and hence it is trained and tested. In this work, three 
classifiers namely neural classifier, Bayesian classifier and support vector machine are used for 
classification. 
 The use of n-grams is already discussed in the literature by many researchers ( Tan, C.M., 2002) . 
Stemming algorithms are proposed by various researchers in the area of natural language processing ( Porter, 
M.F., 1980; Porter, M.F., 2001) . It is useful to find the root word from the full word. Text categorization is 
another area of research which is useful for text classification (Kindie Biredagn Nahato, 2015; Joachims, T., 
1998; Sannasi Ganapathy, 2013). Comparing with clustering, classification algorithms provide more 
features for grouping in text classification ( Scott, S., S. Matwin, 1999; Karthiga, S., 2014; Alvaro Ortigosa, 
2014) . The use of Parts of Speech (POS) tagging in Natural Language Processing (NLP) helps to 
perform syntax analysis effectively using an unambiguous grammar (Toutanova, K., 2003; Toutanova, K. 
and C.D. Manning, 2000). 
 The use of soft computing techniques for text mining is becoming popular due to its ability to solve the 
problems intelligently by providing rules through classification (Sebastiani, F., 2002; Scott, S., S. Matwin, 
1999; Alvaro Ortigosa,2014). Moreover, the use of data mining techniques such as clustering and 
classification applied on text documents is an area of interest for many researchers in the area of 
information retrieval and web search in the recent years (Scott, S., S. Matwin, 1999; Karthiga, S., 2014; 
Alvaro Ortigosa, 2014; Madsen R.E., 2004). 
 In spite of the presence of all these algorithms, the information retrieval field needs a single 
algorithm which can perform syntax analysis, semantic analysis, pragmatic analysis, classification, outlier 
analysis and user grouping to perform information retrieval from social network and to analyze them 
to form effective groups. Therefore, a new information retrieval and analysis system which can retrieve 
the comments from facebook, analyze them using classification by identifying n-grams and use them to form 
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social network groups for computer science domain is proposed in this paper. 
 An n-gram is the sub-set/sequence of n items from an existing set/sequence. They are used in a wide 
range of areas such as sequence analysis and NLP. For instance, the set/sequence of characters 
“Ichigo Kurosaki” has a bigram of (Ic, ch, hi …). These types of outputs can be used for research and 
development in areas statistical translations and checks. Pattern Extraction is another important feature 
which is the parsing of an existing arrangement/set to discover or fetch specific sequential patterns. In 
n-gram (and also bigram, by extension) the length of the pattern is fixed. Refer Appendix-1 for an example 
and pseudo-code. 
 
II. System Architecture:  
 Figure 1 shows the architecture of the system proposed in this paper. It consists of eight components 
namely user interface, query and document analyzer, decision manager, feature selection module, classification 
module, document manager, document database and lookup database. The user can interact with the system 
through the user interface. 
 

 
 
Fig. 1: Pattern Extraction Process. 
 

 
 
Fig. 2: System architecture. 
 
 The query given by the user is given to the query analyzer. The query and document analyzer searches the 
facebook for user discussions based on the query. The discussions are analyzed and they are stored in the 
document database. The decision manager is responsible for controlling the entire system. The feature selection 
module is responsible for forming n-grams. The classification module classifies the documents and submits 
them to the decision manager. The decision manager uses the classified results and lookup table to make 
decisions on formation of groups. After forming groups the user interface is informed by the decision manager 
through document manager. The document manager is responsible for managing the discussions made by group 
members and their profiles. 
 
III. Proposed Work:  
 Bag-of-Words approach is used in this work for representing the documents effectively. Moreover, the 
facebook comments by one user are collected and a document is made from the collection. Similarly, many 
documents are created for different users. For this purpose, 500 users from Chennai, India, 500 users from 
Mumbai, India and 100 users from Stockholm, Sweden and 500 users from London, United Kingdom were 
collected. From these documents, stable phrases are identified using the semantic relationships between the 
words and also by using a look up table called word dictionary. 
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 The next step in this process is the generation of n-grams. For this purpose, the proposed system performs 
feature selection using association rule mining. The Apriori algorithm is used in this work for performing join 
and prune operations effectively to find the rules. The join operation is used to combine two or more related 
terms to form a phrase. The prune operation is used to remove the irrelevant words based on minimum support. 
Before generating phrases using n- grams, pre-processing is performed using stop word removal and stemming. 
Finally, features are selected based on the minimum support values, relevancy score and mutual information 
gain ratio values. After feature selection, Term frequency and Inverse Document Frequency values are 
computed to find the occurrence the phrases in documents. Now, the documents are classified using three 
classifiers namely neural classifier, Bayesian Classifier and Support Vector Machines to form user groups. The 
users are advised to join other similar groups also as recommendations based on their areas of interest with 
respect to e-learning in all the subjects of Computer Science at the Undergraduate level.  
 Lewis (1992a) [21] gave a more itemized examination of why expressions did not do well. He expressed 6 
attributes that were alluring characteristics of text content 
 
A.Classification: 
• Low number of indexing terms 
• Flat distribution of attributes of indexing terms 
• Absence of redundancy among terms 
• Indexing of term values with low noise 
• Absence of uncertainty for linguistically inferred terms 
• Terms ought to be identified with the classes to be impelled 
 Bigrams helps the classification task easier when compared with unigram and other n-grams. The 
qualitative feature of bigram is better when features are selected correctly. Finally, classification using support 
vector machines provide better results by deciding whether the given phrase belong to a particular category or 
not and assigning a label to each phrase. Finally, the users are grouped based on the category to which they are 
belonging to and then interest groups are formed. 
 Pattern learning based on knowledge graphs is accomplished by constraining the search space while 
extracting ordered phrase patterns from unordered sub- sets and by ignoring ordered sets [23]. In this way 
dependencies can be identified without having to process the entire data. The ability to decouple pattern 
extraction makes for effective use of untagged data. 
 As shown in Figure-3, the word mapping to attributes using intuition that knowledge graph entries of a 
given set/sequence can be linked to task and topic of the user’s actions. The search space is then restrained using 
attribute mapping from the knowledge graph. Individual items in each pattern (like words) then become pivots 
in the pattern based on the similarity of their attributes. A natural interpretation of clusters can be brought about 
based on an agglomerative approach. 
 Finally ordered patterns of phrases from clusters of unordered pivots. Pivot sequences from the same cluster 
are tracked based on training data mapped to clusters. 
 

 
 
Fig. 3: Phrase Pattern learning. 
 

RESULT AND DISCUSSION 
 
 The experiments in this work have been carried out using real dataset collected from facebook based on 
discussions by users related to the Computer Science domain. 
 
 
Table I:  Bigrams Computer Science Category. 

Bigrams Computer Science Words 
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Computer Science 
Computer Networks 

Data Mining 
System Software 

Artificial Intelligence 
Game Playing 

Query Processing 
Concurrency Control 
Information Systems 

Unix Internals 
Java Programming 
Routing Protocols 

 
Table II:  Trigrams for Computer Science Category

Knowledge Based Systems
Advanced Computer Architecture

Software Project Management
Graphics and Multimedia

Wireless Communication Technologies
Service Oriented Architecture

Digital Image Processing
Fourth Generation Languages

 
 Table 3 depicts the pruning parameters namely the n
rate, the CPU time in seconds and the number of
 
Table III: Pruning parameters. 

Pruning Grams 
Set of words  

 1 
DF : 3 2 
TF : 5 3 

 4 
 1 

DF : 5 2 
TF : 10 3 

 4 
 1 

DF : 10 2 
TF : 20 3 

 4 

 
 From Table 3, it can be observed that the 
using pruning. 
 Figure 2 shows the classification accuracies of three classifiers namely Neuro classifier, Bayesian Classifier 
and Support Vector machines after feature selection with feature n
and pentagram. 
 From figure 2, it is observed that the classification accuracy is more for bigrams in comparison with other 
n-grams. This is due to the fact that bigrams are mostly used in computer science domain.
classification accuracy is more for SVM when it is compared with the other two classifiers. This is due to the 
fact that SVM classifies the categories
 

 
Fig. 2: Classification Accuracy Analysis
 
 Figure 3 shows the accuracy analysis of classification on user based documents collected from 
comments. This experiment is carried out without feature selection and with feature
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Information Technology
Computer Architecture

Data Warehousing 
Software Engineering

Heuristic Search 
Knowledge Representation
Transaction Management

Network Security 
Operating Systems 
Compiler Design 
Web Technology 
Soft Computing 

Category. 
Trigrams for Computer Science 

Systems Database System Concepts
Architecture Software Quality Assurance

Management Management Information 
Multimedia Data Communication Networks

Wireless Communication Technologies Human Computer Interaction
Architecture Social Network Analysis

Processing Expert Database Systems
Languages  

Table 3 depicts the pruning parameters namely the n- values with their frequency count, the average error
rate, the CPU time in seconds and the number of features. 

Error rate CPU Secs. 
47.07 0.92 n.a. 
46.18 0.94 12686.12 
45.28 0.51 15288.32 
45.05 1.22 15253.27 

45.18 1.17 14951.17 
45.51 0.83 12948.31 
45.34 0.68 13280.73 
46.11 0.73 12995.66 
46.11 0.72 13063.68 
45.88 0.89 10676.43 
45.53 0.86 13080.32 

45.58 11640.18 
45.74 0.62 11505.92 

From Table 3, it can be observed that the n-grams with frequency based pruning provide better efficiency 

Figure 2 shows the classification accuracies of three classifiers namely Neuro classifier, Bayesian Classifier 
and Support Vector machines after feature selection with feature namely unigram, bigram, trigram, tetra gram 

From figure 2, it is observed that the classification accuracy is more for bigrams in comparison with other 
grams. This is due to the fact that bigrams are mostly used in computer science domain.

classification accuracy is more for SVM when it is compared with the other two classifiers. This is due to the 
fact that SVM classifies the categories efficiently. 

 

Analysis. 

Figure 3 shows the accuracy analysis of classification on user based documents collected from 
comments. This experiment is carried out without feature selection and with feature selection
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Technology 
Architecture 

 
Engineering 

Representation 
Management 

 
 

Concepts 
Assurance 

Management Information Systems 
Data Communication Networks 

Interaction 
Analysis 
Systems 

values with their frequency count, the average error-

No. of features 
71.731 
36.731 
113.716 
155.184 
189.933 
22.573 
44.893 
53.238 
59.455 
13.805 
20.295 
22.214 
23.565 

grams with frequency based pruning provide better efficiency 

Figure 2 shows the classification accuracies of three classifiers namely Neuro classifier, Bayesian Classifier 
amely unigram, bigram, trigram, tetra gram 

From figure 2, it is observed that the classification accuracy is more for bigrams in comparison with other 
grams. This is due to the fact that bigrams are mostly used in computer science domain. Moreover, 

classification accuracy is more for SVM when it is compared with the other two classifiers. This is due to the 

Figure 3 shows the accuracy analysis of classification on user based documents collected from facebook 
selection 
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Fig.3. Accuracy Analysis. 
 
 From figure 3, it can be observed that the classification accuracy is more after feature selection. However, 
bigrams are classified better than other n-grams. 
 

 
 
Fig. 4: Lookup Table Performance Analysis. 
 
 Figure 4 shows the performance analysis of the proposed system with lookup table and without lookup table 
for SVM classification. 
 Form figure 4, it is observed that the classification accuracy is increased when lookup table is used for 
validating the phrases. 
 
Conclusion And Future Works: 
 In this paper, a new method for extracting the phrases is proposed for performing text classification based 
on social network analysis from facebook with a focus on Computer Science domain. From the experiments 
conducted in this work, it is proved that extraction of phrases using bigram based approach provides better 
results than other n-grams. The efficiency of the proposed system has been enhanced using effective feature 
selection and look up dictionary. Finally, it is observed that the use of SVM for classification has provided 
better classification accuracy than the other existing systems. Future works in this direction can be the use of 
intelligent agents for effective communication and coordination among the users of facebook. 
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 APPENDIX-I: 
 Please find an example [22] of the n-gram algorithm with the input following sequence – 
“w0w1w2w3w4w0w1w5w6w7w2w3w4w0w1w5w6”. 
 If we assume that n=2, the pattern will initially be “w0w1”. With the application of the algorithm, the 
dictionary will be as shown in the table below 
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