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Abstract 
 

Text classification is technique for assigning the class or label to a particular document within predefined class labels. Predefined classes 

examples are sports, business, technical, education and science etc. Classification is supervised learning technique i.e. these classes are 

trained with certain features and then document is classified based on similarity measure with these trained document set. Text classifica-

tion is used in many applications like assigning the label to the documents, separating the spam messages from the genuine one, filtering 

of text, natural language processing etc. Feature selection, extraction and classification are various phases for assigning label to any doc-

ument. In this paper, PCA is used for feature extraction, ABC is used for feature selection and SVM is used for classification. PCA is 

improved by applying normalization-using size of features in our proposed approach. It reduces the redundant features to larger extent. 

There are very few research works, which have implemented PCA, ABC and SVM for complete classification. Evaluation parameters 

like accuracy, F-measure and G-mean are calculated to check classifier efficiency. The proposed system is deployed on 20-Newsgroup 

dataset. Experiment analysis proves that accuracy is improved using our proposed approach as compared to existing approaches. 
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1. Introduction 

There is vast amount of data generated in business organizations 

and social networks. Data is of heterogeneous variety and belongs 

to different classes. If any user search any topic, it is very difficult 

to analyze all classes of data. Classification is used to assign these 

documents a particular class. User search can be checked only for 

the required class. Classes are chosen from a formerly settled sci-

entific classification (an order of categories or classes). The objec-

tive of text classification is to allot reports, (e.g. posts, messages, 

item surveys, emails, etc.) to several classes. The main issue in 

text classification is large dimension of data. Feature extraction 

and feature selection is widely used to reduce the complexity of 

the dimensionality of data. Text Mining is a process of analyzing 

and extracting the hidden / unknown but useful data out of large 

amount of data.[1] An automatic approach to assign label or class 

to the documents that are given with predefined set of topics or 

classes, which is refer to as automatic Text classification 

(TC)[2][3].Various text classifiers are used like decision tree, 

SVM, Naïve Bayes, ANN etc[2][3][4]. That is used by researchers 

in their research work. There are various performance parameters 

such as accuracy, F-measure ,G-mean, precision and recall. There 

are various types of classification techniques such as single label 

and multi label classification. In single label only one class is as-

signed to the document where as in multi label more than one 

class can be assigned to the document. In this paper, single classi-

fication is implemented. 

Text classification is used in various fields [2], [5]. 

i) To define a class of document. 

ii) Spam filtering (separation of the fake email from genuine ) 

iii) Automatic indexing  

iv) To determine language of text. 

v) Semantic analysis. 

vi) Text filtering and so on. 

vii) Used for processing of big data. 

In this paper, classification is done using machine learning [6] 

technique. It works in two phases- training section and testing 

section. In the training section the dataset is trained whereas in the 

testing section the efficiency of the classifier is evaluated that with 

how much accuracy it identifies the category of a document. 

Our proposed approach includes PCA that tries to reduce the com-

plexity of dimension of features. In our approach, PCA is im-

proved using normalization [7], [8] with by dividing it total no of 

observed features and ABC and SVM will improve the efficiency 

of the classification Selection of the features is done through the 

artificial bee colony [9]. The optimized features are deployed on 

support vector machine (SVM) [10], which results in better classi-

fication. 

2. Literature survey 

Zobeidi et al. [11] stated a novel approach of classification in 

which PCA is used for the feature extraction and finally for classi-

fication ,MLF is used . The data sets used were 20 newsgroup and 

Reuters-21578. in this paper accuracy is 95% and f-`measure is 

0.88.The limitation of approach is accuracy and F-measure is not 

upto mark. Tang et al. [12] stated the Naïve  Bayesian classifica-

tion technique for categorization of text using class-specific char-

acteristics. In this a feature subset is chosen from every class. 

Baggentoss pdf theorem was used to redevelop the PDFs in raw 

data space from class specific PDFs to build the Bayes classifica-

tion rule the importance of given approach is that feature selection 
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criteria, like: MD (Maximum Discrimination), IG (Information 

Gain) are included easily. Evaluated the performance on several 

actual benchmark dataset and compared with feature selection 

approaches. Authors have tested approach for texture classifica-

tion on binary real time benchmarks: 20- Reuters and 20-

Newgroups. The limitation of the approach is different classifiers 

like ANN, SVM etc. can be used to enhance classification perfor-

mance [13] describes that as the documents in the digital forms are 

increasing so the text classification is requires to separate them. 

The efficiency of the text classification can be enhanced by the 

feature extraction and feature selection that is done before classifi-

cation. This paper describes the comparative analysis of various 

feature extraction and feature selection techniques. This paper 

describes different classifiers to classify texture documents. 

Vijayan et al. [14] describes the text classification and the various 

classification algorithms. Larger amount of the text is stored in the 

form of the web documents. Classification is describes as the pro-

cess of classifying text documents in specific number of the prede-

fined classes It also states the various applications of the such as 

spam filtering ,sentimental analysis ,identification of language etc. 

Uzer et al. [15] describes a composite approach for classification 

using ABC and SVM algorithm. The proposed approach was test-

ed on a UCI database i.e diagnosis of the different diseases liver 

disorders, diabetes dataset. The proposed approach was able to 

achieve the accuracies of 94.92, 74.81, 79.92.the limitation of 

proposed approach is accuracies are not up to mark. Santoso et al. 

[16] states that Internet consist of the larger amount of the unstruc-

tured as well as unorganized data. So, the proposed approach used 

the Naïve Bayes classifier and map-reduce algorithm. This ap-

proach was tested on the larger datasets. This approach improved 

the accuracy of the classification. This approach is robust and 

classify the document with the good accuracy in their specific 

domain. The limitation of the approach is as only performance 

metrics used are few. Xue et al. [17] proposed an algorithm 

SABCGB, which is self-adaptive depending on best candidate for 

global candidate. Smart algorithms are depending upon innovative 

swarm principles actively researched recently. ABC algorithm is 

an active and smart calculation for issues in global optimization. 

ABC algorithm is robust and effective optimization technique. 

Although the search equation utilized in ABC is deficient and 

candidate solutions generating method’s exploring ability is good 

but exploitation performance is poor. Few complex methods are 

recently developed for candidate solution, but the robustness and 

universality are still deficient. For fair contrast with other algo-

rithms, they have used identical initial population in the calcula-

tion on benchmark function. The proposed approach was tested on 

25 benchmarks. Somvanshi et al. [18] presents the survey of the 

classification techniques that are also used in the machine learning 

that is the decision tree and the support vector machine It states 

that the decision tree is useful for the classification of discretion-

ary data, whereas the SVM is useful to classify both linear and 

non linear data. SVM is also given importance when multi label 

data has to classified dataset. In Demidova et al. [19], authors 

present a novel approach for the selection of the optimal parame-

ters for SMOTE algorithm. In this the SVM classifier is used for 

classification of the imbalanced datasets. The proposed approach 

helps to reduce the time needed for the selection of the optimum 

parameters and enhance the classification performance. Wu et al. 

[20] states that the social media is used for the gaining the abun-

dant information to study human behaviour, opinions as well as 

emotions for the events such as natural disasters. This paper uses 

hurricane sandy 2012. It uses the twitter messages for the infor-

mation retrieval as and classification of the text. The approach 

used for the classification of the text is the fuzzy based logic. In 

this input were the multiple features which were extracted from 

the twitter’s message, whereas the output shows the relevance or 

importance of the message. Several fuzzy rules was designed and 

de-fuzzification techniques were combined to obtain the desired 

results. Results reveal that proposed approach is suitable for the 

classification of the twitter messages. The limitation of the ap-

proach is different classifiers like ANN, SVM etc can be used to 

enhance classification performance. Bobicev [21] describes the 

classification of the sentiments in the textual form using machine 

learning. Actively developing area in the field of text mining is the 

analysis of subjects. Researchers explored that several classifica-

tion task when texts are labelled by several sentiment labels and 

by this way the average F-measure reaches 0.805. Glinka et al. [22] 

states that in the information retrieval field multi-label text classi-

fication plays s significant role. It also discuss about the applica-

tion of the feature extraction to develop effectiveness in the multi-

label classification. The adequacy of the procedures is particularly 

essential on account of medical reports. They check the execution 

of the considered strategies by tests directed on the dataset of free 

medical textual reports. The results of the approach was compared 

with the two parameters i.e. classification accuracy and hamming 

gap .The limitation of the approach is normalization concept is not 

used. Bidi et al. [23] reviewed a feature selection methods based 

on genetic algorithms for different text representation methods. 

This states the empirical study of the component determination for 

the genetic algorithms for the different methods of text representa-

tion. This component determination calculation can achieve two 

objectives: in one hand is the inquiry of an element subset to such 

an extent that the execution of classifier is ideal. Secondly, is to 

discover an element subset with the smaller dimensionality that 

gives higher accuracy in classification. To assess the execution of 

this approach, three from the best classifiers have been chosen: 

Naive Bayes (NB), KNN and SVM. The goal is to decide if the 

genetic algorithms based on the component choice will enhance 

the exhibitions in content grouping with the smaller size using F-

measure. The approach was tested on the two benchmarks 20-

Newsgroup and Reuters-21578. Results shows that the SVM out-

performs than other classifiers . In [24], two algorithms were used 

ABC algorithm was used to select the optimal features as well as 

SVM is used for the classification of the text and the proposed 

approach was tested on the UCI database. The limitation of the 

approach is that as only SVM is used different classifiers like 

ANN, NBC etc for parameters enhancement [25] states that the 

modern data consist of the larger amount of information which 

also contains the noisy data. It is significant to find the relevant 

features from the given raw data so the feature extraction as well 

as feature selection are the important concepts in analysing the 

data. It is with lower dimensionality the cost of the computing 

decreases. The lower dimensionality also decreases the complexity 

of data . 

3. Proposed methodology 

In our approach we have improved PCA for the extraction of fea-

tures. In improved PCA normalization of extracted features are 

done with dividing by no of features observed. Mathematically, it 

can be shown as: 

 
∑ ∑ X(i,j)m

j=1
n
i=1

r(x)∗c(x)
                                                                                   (1) 

 

Where X denotes the data or feature value matrix after subtracting 

from mean, i=1,2,3…n,j=1,2,3,….m and r(x)and c(x) denotes the 

size of rows and columns of the X. It is normalization by size of 

features as it is easy to calculate as normalization with standard 

deviation has complex calculation. Further ABC is used for select-

ing features and svm for classification of texture. 

3.1. PCA (principle component analysis) 

It is a dimensionality reduction technique. It is important tech-

nique to remove irrelevant or redundant features [26], [27]. PCA 

plays a crucial role in various fields like: Artificial intelligence, 

biometrics etc [27]. Mathematically it can be stated as 

When n observations of object Y are given in the d-dimensional 

space: 

Y = {y1, y2. . . . yn} ∑ yk = 0N
k=1 ,yk ∈ Rd(2) 
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PCA computes the covariance matrix G by: 

 

 

G =
1

N
∑ ykykTN

k=1                                                          (3) 

 

to solve the equation for the eigen values and vectors 

 

λv = Gv 

λ(yk. v) = (yk. Gv), k=1,2,N(4) 

 

Where 

λ,v denotes Eigen vectors and values. 

Whereas, in improved PCA we have added normalization with 

number of features calculation for feature reduction. 

Algorithm of Improved pca : 

1) Input the feature vector. 

2) Subtract the mean data divided by size of features. 

3) Perform the svd(single value decomposition).. 

4) Evaluate the eigenvectors. 

5) iterate i=1: size(Eigenvectors,1) 

6) iterate j=1: size(Eigenvectors,2) 

7) if(Eigenvectors(i,j) is greater than mean(Eigenvectors) 

8) Eigenvectors(i,j) is equal to Eigenvectors(i,j) 

9) else Eigenvectors(i,j) is equal to mean(Eigenvectors) 

3.2. Artificial bee colony (ABC) 

ABC is being used as an optimization technique [28]. It works 

with the three different bees: onlooker, employed and scouts On-

looker bees waits in the dance area as it gets the food source it 

turns into an employed bees. When employed bees consumes the 

food it becomes scouts. The amount of the nectar at the location of 

the food source .This value can be calculated as: 

 

𝑓𝑖𝑡𝑖 =
1

1+𝑓𝑖
                        (5) 

 

Where artificial onlooker bee choose the food source through  

 

𝑝𝑖 =
𝑓𝑖𝑡𝑖

∑ 𝑓𝑖𝑡𝑖𝑆𝑁
𝑛=1

                                                                                 (6) 

 
Where fit is the fitness value of the given solution i 

Where SN is the no of the food source location 

Algorithm of ABC  

1) Initialize the selection process where a population of SN 

food source positions (i.e., applicant solutions) ai, for i = 1, 

2, SN. Each ai is a vector of D parameters metrics : ai = [ai1, 

ai2 , …, aiD] T  

2) Compute the fitness of individual food source positions  

3) repeat 

4) Disturb individual food source positions ai to generate novel 

position zi 

5) Calculate each new solution zi. If vi is enhanced than ai, 

then instead of ai use zi 

6) Compute the probability pi related with each food source 

position ai. 

7) For each processed bee, allocate it to a food source ai, that 

is proportionally based on the probability pi  

8) Create new food source position zi by upsetting the food 

source ai of the individual processed bee. 

9) Compute each novel solution zi. If zi is enhanced than ai, 

then replace ai with zi 

10) If the food source is not enhanced during the previous lim-

ited cycles, then dump it and restore it with a new randomly 

positioned scout bees with its provisions source ai shaped 

by (4).  

11) Learn the best food source positions that are found 

12) Set series counter B = B + 1  

13) until B = Maximum cycle number (MCN)  

14) Return food source location (i.e., applicant solution) that is 

best establish so far. 

 

3.3. (SVM support vector machine) 

SVM is widely being used in the areas of classification and re-

gression [29]. It is basically a binary classifier that can classify 

two classes. It separated the documents by drawing the hyper 

plane. Mathematically, the SVM can be stated as: Object Y has n 

dimensions Y=(y1,y2,…..yn) where 𝑌𝑖 ∈ 𝑅 for i=1,2….n Each Yj 

belongs to the class Zj∈ {−1, +1}. Training set T with the m pat-

tern can be given by  

 

𝑇 = {(𝑦1, 𝑧1)(𝑦2, 𝑧2) … (𝑦𝑚, 𝑧𝑚}                               (7) 

 

P is the space in the patterns Y are being embedded 

𝑦1, 𝑦2, 𝑦3 … 𝑦𝑚 ∈ 𝑃.Hyperplane in the space P, mathematically 

given as: 

 
{𝑌 ∈ 𝑃|𝑢. 𝑌 + 𝑡 = 0}𝑢, 𝑡 ∈ 𝑅(8) 

 

Dot product is given by  

 

𝑢. 𝑌 = ∑ 𝑢𝑖𝑦𝑖𝑛
𝑖=1                                  (9) 

 

 
 

Fig. 1: SVMClassification. 

 
This linear classifier is shown by the hyperactive plane (𝑢 ⋅  𝑌 +
 𝑡 =  0) and divides or separates a region for class +1 pat-

terns (𝑢 ⋅  𝑌 +  𝑡 >  0) and class −1 patterns is given by(𝑢 ⋅ 𝑌 +
 𝑡 <  0). 

Algorithm of SVM 

1) candidateVector = { nearest pair from the dissimilar classes }  

2) while violating points are found do  

Search violator 

3) candidateVector = candidateVector ∪ violator  

4) if any ap< 0 with the addition of c to S then  

5) candidateVector = candidateVector \ p  

6) iterate till all such points are removed  

7) end if  

8) end while 

Following flowchart represents the working of the proposed sys-

tem: 

1. Input raw data (noisy data) 

2. Preprocessing is done (stop words removal and tokenization) 

3. Features are extracted and normalized by PCA  

4. Feature selection (ABC algorithm is used). 

5. Finally the text classification (that is done through SVM) 

6. Parameters are evaluated to check the efficiency of the pro-

posed approach 
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Fig. 2: Proposed Flowchart. 

4. Experimental analysis 

4.1. Dataset description 

This section describes the dataset that is used in the proposed ap-

proach: 

We use the 20-newsgroup dataset to test our proposed approach. It 

is a UCI standard dataset. It consists of the 20 different news cate-

gories. It is in the text format. It consists of large number of files 

in various categories. The different categories are about the athe-

ism, graphics, sports etc. Each of the category contains approx 

1000 files. This dataset is used also in many other researchers in 

their research works. 

 
Table 1: 20-Newsgroups Dataset 

Dataset description 

Name  20-Newsgroup 
Type of data Text format 

Categories 20 
Files in each category 1000approx 

4.2. Result analysis 

As the result of the proposed methodology. We get the better ac-

curacy and f- measure  

 
Table 2: Proposed Approach Result 

Parameters Proposed algorithm 

Accuracy 97 

MSE 0.40 

F-measure 0.95 
G-mean 0.84 

 

Accuracy, F-measure, G-mean, MSE is mathematically calculated 

as: 

 

Accuracy= abs(100*ROCAUC)(10) 

 

Where ROCAUC=area under curve of true positive rate and false 

positive rate. 

𝐹 − 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 =
2∗𝑇𝑃𝑅∗𝑇𝑁𝑅

𝑇𝑃𝑅+𝑇𝑁𝑅
(11) 

 

G-mean =√𝑇𝑃𝑅 ∗ 𝑇𝑁𝑅(12) 

 

Where TPR is the true positive rate and TNR is true negative rate.  

Accuracy rate value is 97, F-measure value is 0.95 and G-mean 

value is 0.84. 

 

𝑀𝑆𝐸 =
1

𝑚
∑ (𝑌𝑖𝑚

𝑖=1 − 𝑦𝑖)2                                                         (13) 

 

Where Yi denotes the m no. of prediction values yi denotes the m 

no. of the actual values Table 3 shows the comparison of proposed 

and existing approach [11]. 

 
Table 3: Proposed Approach and Existing Approach Difference 

 

Parameters Proposed approach Existing approach 

F-measure 0.95 0.88 

Accuracy 97 95 

 

 
 

Fig. 3: Accuracy Analysis. 

 

Figure 3 clearly defines the comparison between the accuracy of 

the existing approach and proposed approach. It can be analyzed 

that the proposed approach gives better accuracy. 
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Fig. 4: F-Measure Analysis. 

 

From the results it is observed that the proposed approach it pro-

vides the better accuracy and F-measure. It clearly defines the 

efficiency of the proposed approach it also enhances the perfor-

mance as it give minimum mean squared error. 

5. Conclusion and future scope 

In this research work, we have used binary pre-processing meth-

ods namely stop word remove and tokenization on 20 Newsgroups. 

From the results, it can be seen that the pre-processing has a large 

impact on the performance of optimization classification. In our 

research work, we use the combination of the PCA, ABC and 

SVM for the classification of the text. Also, we tried to improve 

PCA through normalizing PCA, dividing by size of fea-

tures .Performance parameters like accuracy value, F-measure, G-

mean and MSE are calculated to analyze the performance of clas-

sifier .Experiment analysis proves that our proposed approach 

classify text with better accuracy. Only PCA, ABC and SVM is 

used in our research works different classifiers like Naïve Bayes, 

ANN, KNN etc can be used for the classification and accuracy 

values and different parameters can be analyzed Secondly, as our 

approach works on only small scale of data in future, it can be 

improvised to work on the large scale of data. 
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