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    Abstract: Text  Classification plays a vital role in the world of 

data mining and same is true for the classification algorithms in 
text categorization. There are many techniques for text 
classification but this paper mainly focuses on these approaches 
Support vector machine (SVM), Naïve Bayes (NB), k-nearest 
neighbor (k-NN). This paper reveals results of the classifiers on 
mini-newsgroups data which consists of the classifies on 
mini-newsgroups data which consists a lot of documents and step 
by step tasks like a listing of files, preprocessing, the creation of 
terms(a specific subset of terms), using classifiers on specific 
subset of datasets. Finally, after the results and experiments over 
the dataset, it is concluded that SVM achieves good classification 
output corresponding to accuracy, precision, F-measure   and 
recall but execution time is good for the k-NN approach. 

 
Keywords: Classifiers, k-NN, NaïveBayes, Text Classification, 

SVM.  

I. INTRODUCTION 

Collection of words makes a document which represents its 

meaning. A lot of forms of data which is created such as news 
outlets, social networks like facebook, twitter, records of 
patterns, facebook, twitter, records of patterns, health care 
insurance data etc and in modern era, the key resource is 
information and its labeling for which various methods[1] are 
there to pick out information from huge data and document 
classification(TC) task[2] is one of them. The labeling of 
documents which are in the electronic forms needs labeling 
methods to categorize these contents. Several learning 
approaches can be used for the TC task[3] as well as various 
general steps are included in it which are as follows: 

1. Text  Preprocessing 
  It  is the main task of text categorization task[4].Unlike the 
traditional works which contain feature extraction[5], feature 
selection[6] and classification techniques[7], preprocessing 
generally consists of  steps[8] like tokenization followed by 
filtering, morphological analysis of words and stemming. 
Tokenization: Here the tokens are known as words and 
phrases, these are formed after breaking the sequence of 
character  and at the same time ignore the punctuation 
marks[9]. 
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Filtering: Filtering is used to remove the stop words which 
are some of the words in the documents that usually occurs 
like conjunctions, punctuations etc. These words can be 
removed [10] because they do not contain  much  content 
information. 
Lemma Finding : To make the single item from various 
infected word forms  i.e.  the morphological analysis. 
Stemming: ‘Stem’ means the root of the derived words/ 
phrases. Stemming  algorithms[11]. 
2. Vector Space Model(VSM) 
   VSM  is a way which is used to show documents  into the 

numeric vectors or variable  which  have a numeric value 
shows the weight(value for its importance) of the word. 
This way is very efficient in the analysis of documents[12]. 

3. Classification   
Text classification aims to label predefined classes to text 

documents. Classification is defined as follows: If we have 
a training set X={p1, p2………,pn} of documents, such 

that each document  pi is labeled with a label qi from the set 
Z= {q1, q2, …..qk}. The main work is to find classification 

model (classifier)  f  where f: X → Z, f(x) = Z(3) which can 
assign the best class marking  to new document d (test 
instance). For full overview of different classification 
techniques see[13],[14]. Different classification 
approaches which are used in this paper are as follows: 

3.1 Support Vector Machine(SVM)  Approach 
This algorithm[15] is supervised learning algorithm and main 

requirement of  SVM is that it required both +ve and  -ve 
training dataset, to find surface which decides/separates the 
positive and negative data in nth-dimentional.[16] there are 
two main drawbacks of SVM which are as follows: 

1. It is applicable only on the binary classification. 
2. It is difficult to represent document into numerical vectors.  
3.2 Naïve Bayes 
It is based on the probability generally on the bayes 

theorem[17]. Only less amount of training dataset is 
required[18]. In other words in the field of data mining, the 
naïve bayes(NB) classifier belongs to the cluster of the 
probabilistic classifier which is related to apply Bayes 
theorem  with naïve supposition. Under the framework of 
naïve bayes(probabilistic) there are two feature  model: 
Binary valued feature model and  real-value  model of 
feature which are used in Bernoulli NB and the multinomial 
respectively. 

3.3 k-Nearest neighbor(k-NN)  
The general definition of  KNN is that, the two points(k,1) 

distance in the plane with co-ordinates(abscissa, ordinate)  
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k=(x,y) and l=(a,b) can be calculated as: 
(k,l)=d(l, k)= √(x-a)2 + (y-b)2 
Mainly used in pattern recognition, k-NN[19] is not based on 

parametric method. 
Input to the k-NN: Input which is given to k-NN consists of  

k close examples of training in feature space. 
Output(for classification): class membership, if k=1 it 

means object marked to the class of single closest neighbor. 

II. RELATED WORK 

Bo Tang et al. in [20] 

     This paper shows the Bayesian (probilistic) approach for 
TC using specific feature subset for each class. For the 
application of class-specific features for categorization they 
follows baggenstoss’s PDF projection theorem(PPT) and 
make a rule related to Bayesian. In this paper due to class- 
specific features, it allows to get the most imperative features 
for distribution and they derived a naïve Bayes rule that 
follows the PPT different to previous one. 

Dino Isa et al.[21] 

This paper  reveals about the hybrid classification method 
with the help of NB and SVM. For vectorization, the Bayes 
formula was used, which give the categories based on 
probability that the topic(input) can relate to that category. 
Predetermined categories(set of topics) were taken for 
instance those found in “20 newsgroups”. The vectorization 

part of the technique is same for both the classifier and finally, 
SVM classifier is applied on VSM for final output. The 
noticeable thing is discussed in the paper for improvement of 
pure Naïve Bayes classification approach.                

Aggrwal & Zhai(2012)[22] 

In this mainly discussed about the specific changes that can be 
applied for text classification. The algorithms about which 
they elaborate are decision trees, rule(pattern)-based 
classifiers, SVM classifiers, Bayesian classifiers, k-nn, neural 
network classifiers etc. They focused on the feature selection 
in TC and described about the performance metrics which are 
related to each algorithm. 

V.Vaithiyanathan et al.[23] 

This paper described the performance of the various 
classifiers. They took three datasets(UCI) for the experiment. 
Classifiers performance can be affected by many factors 
which are datasets, no. of tuples and attributes, types of 
attributes, system configuration & finally, showed that the 
multilayer perceptron gave better performance. 

III. PROPOSED WORK 

The problem of classification is a supervised classification 
problem. In this work, we choose three newsgroups dataset 
which are comp.os.ms-windows.misc, comp.graphics, 
alt.atheism and classifiers on which we measure the 
classification accuracy, precision, f-measure, recall are SVM, 
Naïve Bayes, k-NN. 
Experimental Setup: Matlab 
The program is designed so as to split the text data into 2 
sets-training & testing. The entire dataset is split to 60% as 

train data and 40% as test data. 
Steps to apply classification approaches on dataset are 
highlighted as: 

1. Firstly reading the list of files which are 
comp.os..ms-windows.misc, comp.graphics, 
alt.atheism.  

2. Preprocessing 
 Tokenization 
 Filtering 
 Lemmatization 
 Stemming 

3. Terms Finding 
4. Vector Space Model(VSM) 
5. Classification  Approaches(SVM, Naïve Bayes, 

k-NN) 
6. Performance Measures in form of F-measure, 

accuracy, recall, precision and time complexity. 
In the third step, we took specific terms which are shown in fig 
1.1 

 
Fig 1.1 Specific terms are selected for VSM. 

In this work firstly above mentioned four steps were 
performed and after that SVM, Naïve Bayes, the  k-NN 
algorithm applied to the vector space model. After performing 
all the steps we measured the accuracy, f-score, recall and the 
execution time. 

IV. EXPERIMENTAL RESULTS 

On the basis of the experiment, it is clearly seen that the 
SVM outperformed on the other classifiers in accuracy, 
recall, precision, f-score and execution time for this classifier 
is also more than other classifiers. The order of the classifiers 
performance in terms of  metrics which are shown in table 1.1 
is as follows:   
SVM > kNN > Naïve Bayes 
But for the execution time the order is as  follows: 
Naïve Bayes > SVM > kNN 

 accuracy precision recall f-mea. time 

kNN 78.777 68.792 68.8 68.2 0.02 

NB 76.111 74.592 63.2 58.2 0.33 

SVM 83.333 74.909 75.2 74.7 0.27 
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Table 1.1 Comparison of three classifiers on the basis of 
accuracy, recall, F-measure, precision, execution time. 
Mathematical forms: 
a) Accuracy- No. of correct predictions/Total no. of 

predictions made 

b)  Precision- No. of  true positives/n =No. of true positive and 
false positive. 
c)Recall- No. of True positives/No. of  true positives and the 
no. of false –ve. 
d)F-measure/F-score= 
2*((precision*recall)/(precision+recall)). 
Graphical Representation of all the metrics corresponding to 
their classifier is in following figures. 

 
Fig.1.2 Accuracy of three classifier 

 

 
Fig.1.3 f-measure of three classifier 

 
Fig.1.4 precision of three classifiers 

 

 
Fig.1.5 recall of three classifiers 

 
Fig.1.6 Execution time of three classifiers 

V. CONCLUSION 

 Each classifier has its own significance in text 
classification, but preprocessing of data is equally imperative 
which is base of more accuracy. In the proposed work we have 
taken specific terms in spite of all terms. In this paper 
performance of three classifiers are  measured and finally 
compared them on the basis of  many metrics like accuracy, 
f-measure, recall, precision and execution time.SVM 
classifier performed well according to the input datasets and 
give good results. The execution time of SVM is more than 
k-NN approach but this can be ignored because accuracy in 
classification is more preferred as compared to execution 
time.     
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