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Abstract 
 
Online news is an emerging channel where the internet users can get news. Analyzing huge volume of online news articles is a challeng-

ing one, because online news articles are generated and updated time to time. Big data techniques are used to tackle this problem. In or-
der to classify the news articles into different categories, an approach based on Evolving Fuzzy Systems(EFS) was used. It categories 
news articles based on the changes in the content of the corresponding articles. However, it has the problem in the selection of threshold 
value. Moreover Gaussian membership function is used in EFS that describes the closeness to the prototype. Sometimes it is hard to jus-
tify. So in this paper, a Penguins Search Optimization Algorithm(PeSOA) is introduced to optimize the pruning threshold value and a 
bell shaped fuzzy membership function is introduced to define the closeness to the prototype. The optimized pruning threshold is used in 
term filtering which prune the generated terms based on their frequencies of occurrence throughout the collection. Then the fuzzy rules 
are generated by EFS where bell shaped fuzzy membership function is used to define the closeness to the prototype. Based on the fuzzy 

rules the online news articles are categorized. 
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1. Introduction 

In an emerging internet world, huge amount of data are generated 
especially in digital format. News is the most frequently searched 
content by the internet users using both mobile phones and com-
puters. It has become one of the major channels for internet users 
to get news and its utilization ratio has remaining high. Such huge 
volume of data is analyzed by using text mining. Text mining [1], 
[2] is used to extract relevant information from unstructured type 
of data. An important application of the text mining [3] which 

could be also related with the social big data is web news mining 
[4], [5]. Since social big data is: web news mining. Since news 
websites are daily overwhelmed with plenty of news articles, the 
online newspapers generate an important part of the huge amounts 
of new information produced each day. So an automatic system 
[6] is required to analysis, treat and classify the web news articles. 
It is also used to manage the web news article and also for user 
recommendation tasks.  

An approach based on Evolving Fuzzy System (EFS) [7] was used 
for web news mining. It classified different web news articles into 
various topics areas based on the text content of the articles. Ini-
tially a set of terms associated with each document are produced. 
Then the generated terms are pruned based on term frequency and 
inverse document frequency value (tf-idf). The generated terms 
are removed from the dataset based on the threshold value. Then, 
number of fuzzy rules is generated according to the text content of 

the news article. Based on the fuzzy rule the news articles are 
categorized. However, the fixed pruning threshold value affects 
the categorization of news articles and the Gaussian membership 

function hard to justify the closeness of the prototype. So in this 
paper, Penguin Search Optimization algorithm is introduced to 
optimize the threshold and a bell shaped fuzzy membership func-
tion is used in EFS to improve the accuracy of web news mining.  

2. Literature survey 

A clustering based K-means and Back Propagation Neural Net-
work [8] was proposed for web news mining. This clustering 
method was classified the news according to their categories based 
on the text and contents. K- Means clustering was applied on the 
BBC news articles which cluster the news according to the catego-
ries like politics, sports, normal and movies based on the user 
defined k values and similarity metric is Euclidean distance. Then, 
Back Propagation Neural Network was used to classify the BBC 

news. It was also used to check the performance because some-
times user uploads correct news but the system rejected as it as 
false data and vice versa. This method saves the time of users. 
However the user defined k values influence the performance of 
web news mining.  
A Deep learning technique [9] was introduced for online news 
classification. The classification of news started with a dataset in 
which the class assignments are known. It predicted the target 

class for each case in the data. Initially, a training database was 
created using online news. Then, neural network arc was selected 
and initialize the weights of neural network. Set a goal for neural 
network if the goal was met then reselect the training sides. Oth-
erwise change the weight of the neural network. Based on the 
weights, the online news is classified.  
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An intelligent system [10] was proposed for classification of inner 
structures of the online news based on Support Vector Machine 
(SVM) and Neural Network (NN). This system was started with 
uploading files and then the features were extracted using various 
parameters and classifier. Neural Network was applied to train the 
dataset. Then, testing was done on whole dataset by using a NN 
and SVM. Finally the data were classified based on the inner clus-
ters of each and every field is financial, entertainment and sports. 

Still this system needs an improvement in terms of classification 
accuracy.  
A news article classification framework [11] was proposed for 
news articles classification. In this framework, the classification 
was performed using N grams where the textual features were 
extracted from text and visual features were generated from one 
representative image. Then these features were given as input to 
the Random Forest machine learning method which is widely used 

classification and regression method. It consists of N trees that 
predict the class label based on the majority voting function. By 
using the multimodal features i.e., text and visual features in Ran-
dom Forest classification improved the accuracy of web news 
article classification. Considering more number of features will 
improve the classification accuracy.  
A method [12] presented was presented for text classifier which 
automatically categorize the content of web feeds. The text cate-

gorization was splitted into seven sub process are read document, 
Tokenize text, Stemming, Stop words removal, Vector representa-
tion of text, Feature Selection and Learning Algorithm. The string 
representation of content was get into read document phase and 
then removes words which have little semantic meaning by using 
stop words removal process. The stem words in the content were 
obtained in the stemming process. Then the stem words were con-
verted in the text to be categorized into Support Vector Machine 
(SVM) matrix representation of words which is done in the vector 

representation phase. Finally the SVM algorithm was applied to 
categorize the content. But the SVM has the limitation of speed 
and size in both testing and training.  

3. Materials and methods 

In this section, the proposed method for optimization of pruning 

threshold and bell shaped fuzzy membership function is described 
in detail. The optimized pruning threshold is used in proposed 
EFS-PeSOA which is the main difference between proposed EFS-
PeSOA and existing EFS. With the consideration of web news 
classification accuracy the PeSOA optimizes the pruning threshold. 
The pruning threshold is optimized by using Penguins Search 
Optimization algorithm [13] which based on the hunting behavior 
of penguins. The penguins collaborates their efforts and synchro-

nize their dives to optimize the pruning threshold in the process of 
hunting and nutrition. In addition to this, a bell shaped fuzzy 
membership function is used instead of Gaussian membership 
function to improve the EFS system. The proposed web news 
mining method consists of two modules are term extraction and 
evolving classification.  

3.1. Term extraction 

In the term extraction module, different topic areas from the web 
is extracted and summarized each article with a set of terms in 
which the each term has its corresponding relevance value. Initial-
ly the most relevant terms of each article is obtained by using open 
source tool called RapidMiner. It produces a set of terms associat-
ed with each document. In order to consider the relevance of dif-
ferent terms in the framework of all news, prune the generated 
terms based on their frequencies of occurrences throughout the 

collection. The relevance of different terms in all collected news 
article are calculated by using term frequency and inverse docu-
ment frequency (tf-idf). Then sum the tf-idf of a particular term it 
is lower than a pruning threshold then it is removed from the da-

taset. The threshold value is optimized by using penguin search 
optimization algorithm.  
Penguin search optimization algorithm is a rearranged model of 
social relations, which depends on chasing of penguins. The pen-
guin search optimization algorithm is started by initializing popu-
lation of penguin which is made of several groups. To each group, 
a variable number of penguins are allocated based on food availa-
bility. Here, the food is termed as pruning threshold value. Each 

group of penguins starts searching in a specific position (hole) and 
random levels. Untill the penguins find optimal pruning threshold 
value different penguins in each group hunt moves randomly. 
Each penguin looks for pruning threshold in a random way and 
individually in its group. After a rough number of dives, the loca-
tion of food and plenty of food is shared by the penguins. At one 
point of view, one can have 0 to N penguins based on the abun-
dance of food. Then check the number of fish (value of classifica-

tion accuracy) in hole. If it is not enough for the group, part of the 
group migrates to another hole. It ensures inter group communica-
tion. The group who ate the most fish (high classification accuracy) 
delivers us the location of rich food represented by the hole and 
the level.  
Penguin Search Optimization Algorithm  
Step 1: Generate random population of P solutions (penguins) in 
groups 

Step 2: Initialize the threshold values in the holes and the levels 
Step 3: For i = [1] to number of generations 
Step 4: For each individual i ∈ P do 

Step 5: while oxygen reserves are not depleted do 
Step 6: Take a random step 
Step 7: Improve the penguin position  
 
Dnew = Dlast + rand()|Xbest − Xid|                                           (1) 

 
// rand () is a random number of the distribution, Dlast denotes the 

current solution, Xbest denotes the best local solution, Xid denotes 

the final solution and Dnew denotes the new solution.  

Step 8: Update pruning threshold for this penguin 
Step 9: End  
Step 10: End  

Step 11: Update pruning threshold in the holes, levels and the best 
group 
Step 12: Redistributes the probabilities of penguins in the holes 
and the levels. 
Step 13: Update best solution  
Step 14: End  

3.2. Evolving classification 

The evolving classification consists of two modules are creation of 
the evolving fuzzy rules and web news classification. In the crea-
tion of the evolving fuzzy rules, fuzzy rules are created by using 
eClass0 classifier. The tf- idf values are given as input to the crea-
tion of the evolving fuzzy rules. Then, the creation of the evolving 
fuzzy rules potential of the k-th article is calculated which repre-
sents a function of the accumulated function between a news arti-
cle and all other k-1 articles. Update all the prototypes (a data 

sample that groups several samples which represent a certain class) 
considering the potential of the k-th news article and insert it as a 
prototype. To remove existing prototypes, the bell shaped mem-
bership function [14] is calculated between a data sample and a 
prototype. It represents the closeness to the prototype. Based on 
the fuzzy rules the web news articles are categorized.  

4. Results and discussion 

In this section, the results of the existing and proposed web news 
mining methods are analysed in terms of accuracy, precision and 
recall. For the experimental purpose, five different sets of data are 
created which combines two or more categories. The five datasets 
are Health vs. Science (H-Sc), Science vs. Technology (Sc-Te), 
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Health vs. Science vs. Sports (H-Sc-Sp), Business vs. Health vs. 
Science vs. Sports (B-He-Sc-Sp), and Arts vs. Business vs. Health 
vs. Science vs. Sports vs. Travels (A-B-H-Sc-Sp-Tr).  
 
 

4.1. Accuracy 

The accuracy is the proportion of true results (both true positives 

and true negatives) among the total number of cases examined. 
Accuracy is calculated as follows: 
 

Accuracy =
True positive + True negative

True positive + True negative+
False positive+ False negative

                                      (2) 

 

The following Table1 shows the comparison of accuracy between 
existing Evolving Fuzzy System (EFS) and proposed EFS with 
Penguin Search Optimization Algorithm (EFS-PeSOA) method. 
 

Table 1: Comparison of Accuracy 

Methods Dataset 

 H-Sc Sc-Te H-Sc-Sp 
B-He-

Sc-Sp 

A-B-H-

Sc-Sp-

Tr 

EFS 72.2 78.3 64.4 52.3 35.7 

EFS-PeSOA 80 87.27 70.45 60.7 42.45 

 

 
Fig. 1: Comparison of Accuracy. 

 
Fig.1 shows the comparison of accuracy between Evolving Fuzzy 

System (EFS) and proposed EFS with Penguin Search Optimiza-
tion Algorithm (EFS-PeSOA). X axis represents the different da-
tasets and Y axis denotes the accuracy in terms of %. For H-Sc set 
of data, the accuracy of proposed is EFS-PeSOA 10.8% greater 
than existing EFS. From the Fig.1 it is proved that the proposed 
EFS-PeSOA has high accuracy than the existing EFS.  

4.2. Precision 

Precision value is evaluated according to the relevant information 
at true positive prediction, false positive. 
 

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
𝑇𝑟𝑢𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒

(𝑇𝑟𝑢𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒+𝐹𝑎𝑙𝑠𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒)
                                      (3) 

 
The following Table2 shows the comparison of precision between 
existing Evolving Fuzzy System (EFS) and proposed EFS with 
Penguin Search Optimization Algorithm (EFS-PeSOA) method. 
 

Table 2: Comparison of Precision 

Methods Dataset 

 H-Sc Sc-Te H-Sc-Sp 
B-He-

Sc-Sp 

A-B-H-

Sc-Sp-

Tr 

EFS 72.5 77.5 65.1 53.12 34.7 

EFS-PeSOA 81 86.97 69.96 61.13 43.29 

 

 
Fig. 2: Comparison of Precision. 

 
Fig.2 shows the comparison of precision between Evolving Fuzzy 
System (EFS) and proposed EFS with Penguin Search Optimiza-
tion Algorithm (EFS-PeSOA). For H-Sc set of data, the precision 
of proposed is EFS-PeSOA 11.7% greater than existing EFS. X 

axis represents the different datasets and Y axis denotes the preci-
sion. From the Fig.2 it is proved that the proposed EFS-PeSOA 
has high precision than the existing EFS.  

4.3. Recall 

The recall value is evaluated according to the classification of web 
news articles at true positive prediction and false negative predic-
tion.  
 

𝑅𝑒𝑐𝑎𝑙𝑙 =
𝑇𝑟𝑢𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒

(𝑇𝑟𝑢𝑒𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒+𝐹𝑎𝑙𝑠𝑒𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒)
                                          (4) 

 
The following Table3 shows the comparison of recall between 
existing Evolving Fuzzy System (EFS) and proposed EFS with 
Penguin Search Optimization Algorithm (EFS-PeSOA) method. 
 

Table 3: Comparison of Recall 

Methods Dataset 

 H-Sc Sc-Te 
H-Sc-

Sp 

B-He-Sc-

Sp 

A-B-H-Sc-Sp-

Tr 

EFS 72.2 78.3 64.4 52.3 35.7 

EFS-

PeSOA 
80 87.27 70.45 60.7 42.45 

 

 
Fig. 3: Comparison of Recall. 

 
Fig.3 shows the comparison of recall between Evolving Fuzzy 
System (EFS) and proposed EFS with Penguin Search Optimiza-
tion Algorithm (EFS-PeSOA). X axis represents the different da-
tasets and Y axis denotes the recall. For H-Sc set of data, the recall 
of proposed is EFS-PeSOA 10.8% greater than existing EFS. 
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From the Fig.3, it is proved that the proposed EFS-PeSOA has 
high recall than the existing EFS.  

4.4. F-measure 

F-measure computes the mutual value of precision and recall as 
the harmonic mean of precision and recall. It is computed as fol-
lows, 
 

𝐹 − 𝑚𝑒𝑎𝑠𝑢𝑟𝑒 = 2 ×
𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛×𝑅𝑒𝑐𝑎𝑙𝑙

𝑃𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛+𝑅𝑒𝑐𝑎𝑙𝑙
  

 
The following Table2 shows the comparison of precision between 
existing Evolving Fuzzy System (EFS) and proposed EFS with 
Penguin Search Optimization Algorithm (EFS-PeSOA) method. 
 

Table 4: Comparison of F-Measure 

Methods Dataset 

 H-Sc Sc-Te H-Sc-Sp 
B-He-

Sc-Sp 

A-B-H-

Sc-Sp-

Tr 

EFS 72.3 77.9 64.7 52.7 35.2 

EFS-PeSOA 80.4 87.1 70.2 60.9 43 

 

 
Fig. 4: Comparison of F-Measure. 

 

Fig.4 shows the comparison of F-measure between Evolving 
Fuzzy System (EFS) and proposed EFS with Penguin Search Op-
timization Algorithm (EFS-PeSOA). X axis represents the differ-
ent datasets and Y axis denotes the F-measure. For H-Sc set of 
data, the F-measure of proposed is EFS-PeSOA 11.2% greater 
than existing EFS. From the Fig.4 it is proved that the proposed 
EFS-PeSOA has high F-measure than the existing EFS.  

5. Conclusion 

In this paper, penguin search optimization algorithm is introduced 
to optimize the pruning threshold value which is used in term 
extraction process of web news mining. The extracted terms are 
used to create fuzzy rules using eclass0 classifier which is done in 
the evolving classification process. The bell shaped membership 

function is used instead of Gaussian bell function to represent the 
closeness of the prototype. The evolving classification returns a 
set of fuzzy rules which is used to categorize the web news. The 
experimental results show that the proposed web news mining 
method has better accuracy, precision and recall than the existing 
web news mining method.  
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