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Abstract: Nowadays there is much news on the internet. It 
makes the reader become information overload. The reader does 
not know the most important news for them. The digital era, 
especially in Indonesia, generated data in Bahasa very fast that 
referred to as big data. Data mining by process big data can collect 
the data insight that the reader already read. This paper proposes 
a new model to proceed with Bahasa news and use the TF-IDF 
method to collect the feature of the article. Cosine similarity from 
the news article used to rank the new unknown articles to 
recommend articles based on their preference. we can filtering the 
stream of information and highlight the most likely article they 
will read but based on their preference that we already collect 
implicitly from the article that they read it, it’s a scroll depth of the 

article they read.Then we can serve the news more personalized 
from what they love to read. 
 

Keywords : Data minning, tf-idf, cosine similarity, article 
recommender, big data, bahasa  

I. INTRODUCTION 

Mass media industry had a lot of change in twenty years, 
the biggest challenge in media industry is the number of 
article. As there were many news, information phenomena 
overload happened, in which the readers are difficult to get 
the most important news for them [15]. Customers do not 
know what they really want to know in a large of news 
displayed.  

Nowadays, the information technology is very important in 
the industry, especially in industry Mass media. Information 
technology is used as a tool to increase the effectivity and 
efficiency in the industry. To increase the power of business 
competition, with the present the competitor business.  

Going to digital is a new strategy of any kind of industry 
included mass media to increase revenue. Data is being 
generated very fast that is refered as a big data [1]. database 
will be important to make the data to be more useful for the 
company to increase the profit. Data mining method can be 
used to process the data in grouping each customer and study 
customer’s behaviour in every news that seen.  
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Data mining itself refers to search the hidden information  
from a part of a data that was difficult to do it manually [10].  
In addressing this phenomenon article recomendation will 
guide customer to new unknown experienced articles that may 
be relevant to the customers current task [8]. 

In this paper, we introduce a simple model to examine the 
relevance between the recommended article and the 
preferences of users as an article recommender. Article 
recommender using data mining can be a tool to help the user 
to overcome the overloaded information, by filtering the 
stream of information that enter based on the preferensi of 
user to make personalized news content [12]. Article 
recommender will increase the number of customers and 
benefit sellers, but whether they benefit customers by 

providing relevant article. 

II.  LITERATURE REVIEW 

A. Text Mining 

Text mining is the process of analysis data in the form of 
text and the source of data is obtained from documents [3]. 
The concept of text mining usually use in the classification of 
textual documents where the documents will be classified 
according to the topic of the document. With text mining an 
article can be known the types of categories through the words 
contained in the article. The contents of the article are 
analyzed and matched in the keyword of database that has 
been predetermined. So, text mining can help to group a word 
in the document with a short time. The stages of analyze text 
mining are collecting data and extracting the features that will 
be used [3]. 

B. Processing Data 

Data Processing intend to get a dataset that can be 
processed quickly and produce the suitable conclusions. One 
of the process of data processing is feature selection. There 
are several stages in the selection of features, including : 
Tokenizing, is the stage of cutting the input string to separate 
sentences into words. And the Stopword, the process of 
removing words that are not important in the text is carried 
out. This process need a dictionary of words that can store bag 
of words to be removed. The last one is Stemming, this stage 
that carries out the process of turning derivative words into 
basic words [3]. 

Processing data stages according to [7] explain the 
definition about Tokenizing is the stage of separating 
sentences into words, deleting special characters and 
punctuation. 
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Fig. 1. Tokenizing Processes Phase [7] 

According to [6] define the meaning of stop word. At this 
stage it is a continuation of the tokenizing process by taking 
important words with the stop list algorithm (eliminate words 
that are not important) and word list (save important words). 
The stages of stopword process can be summarize  : 

1) Compare the results of tokenizing with stopword data 
2) Check the token data with the stopword data 
3) If there is the same data it will be deleted 
4) If the data are not the same then the data will be 

displayed because it is an important word. 
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Fig. 2. Phase Stopword Processes [6] 

The definition of Stemming according to [5], this stage is 
the process of eliminating derivative words that still have 
prefixes into basic words. In the stemming process we use the 
Nazief and Adriani algorithm [5] with the following step : 

1) Words that have not been stemmed are searched from 
in the dictionary. When the word is found immediately, 
it means the word is a basic word. The word will be 
returned and the algorithm terminated. 

2) Inflection Suffixes (“-lah”, “-kah”, “-ku”,“-mu”,  or   

“-nya”) will be remove. When the word contains 

particle   (“-lah”, “-kah”, “-tah”, or “-pun”) this step 

will be repeated again to remove a Possesive Pronouns 
(“-ku”,  “-mu”, atau “- nya”), if any. 

3) Delete the Derivation Suffixes  (“-i”, “-an”,atau  

“-kan”). If the word is found in the dictionary, the 

algorithm stops. In case the word not found then 
continue to step 3a. If “-an”, was removed and the last 

letter of the word is “-k”, then “-k” will remove too. 

When the word is found in the dictionary, the algorithm 
stops. In case the word not found then continue to step 
3b. The deleted suffix (“-i”,  “-an”,atau “-kan”) 

returned, continue to step 4. 
4) Delete the Derivation Prefix  (“di-”,“ke-”, “se-”,  

“me-”,  “be-”, “pe-”, “te”) with the maximum iteration 

is three times. 
a. The step 4 will stop in case : 
•  Forbidden combinations of prefixes and suffix 

occur as in Table 1 below. 
 

Table- I: Combination of suffix prefix that is not allowed 

Prefix Suffix that is not permitted   

be- -i  

di- -an  

ke- -i, -kan   

me- -an  

se- -i, -kan   

•  Three prefixes have been removed 
b. The prefix type is determined through the 

following steps : 

Start

a list of the term results of 
stopward removal

checking terms with the basic 
terms

Basic word

Delete Inflection Suffixes (“-lah    -
kah    -ku   -mu     atau    -nya   

Delete the Derivation Suffixes    -i    -
an  atau   -kan  

Delete the Derivation Prefix  DP     di-
   ke-    se-     me-     be-    pe-   

 te  

check the database of stemming 
results

available

Basic word

End
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False

Right
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Fig. 3. Phase of Stemming Processes[5] 
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1) When the prefix : “di-”, “ke-”,atau “se-”, then the 

prefix type in a row is “di-”, “ke-”, or “se-”. 
2) When the prefix “te-”,   “me-”,“be-”,  atau   “pe-”, then 

additional process is needed to determine the type of 
prefix. 

3) Find the word that has been omitted in the dictionary. 
When the word not found, then step 4 is repeated again. 
In case the word found, the whole process stops. 

4) After there are no more affixes left, then the algorithm 
is stopped and the base word is searched in the 
dictionary, when the base word is found it means the 
algorithm is successful but when the base word is not 
found in the dictionary, then recoding is performed. 

5) All of the steps have been taken but the root word is not 
found in the dictionary as well so this algorithm returns 
the original word before stemming. 

C. Term Frequency Inverse Document Frequency 
(TF-IDF) 

Data that has gone through the preprocessing stage must be 
numeric. To convert the data into numeric we use the TF-IDF 
weighting method. Term Frequency Invers Document 
Frequency (TF-IDF) method is used to define the text (term) 
related with the document from weighting each word. TF-IDF 
method combine two concept which is frequency a word in a 
document and inverse document frequency in a word [4]. In 
calculating TF-IDF using weighting method, first calculated 
TF value with the weight of each word is 1. While IDF value 

formulated in equal   . IDF(word is the 

IDF value of each ) the word to be searched for, td is total of 
document available, df number of words in all documents. 

Term Frequency Invers Document Frequency (TF-IDF) 
method is a method used to determined how far the word 
(term) related to a document with every weight of each word. 
In text preprocessing, term weighting is the most important 
stages. This stage is done with the aim to give a value or 
weight to the terms contained in a document. 

The weight given to a term depends on the method used to 
weight it. In text mining, there are several types of weighting 
methods which include TF, TF-IDF and WIDF. The output is 
compared to the performance of text categorization. There are 
parameters used as benchmarks for comparing performance 
text categorization, which are precision, recall and f-measure. 
To test the weighting result, we can used tools of data 
classification namely Weka, with Naïve Bayes and Naïve 
Bayes Updateable as that methode of classified. Based on test 
result, found that the WIDF weighting method has better 
performance than the other weighting methods (TF dan 
TF-IDF). Generally, WIDF outperform other methods in 
some of the tests conducted. 

The frequency with a term appears in a document and 
normalizes it throughout the entire document, make this 
method better than the others [9]. Two new term weighting 
schemes is SQRT_TF-IGM and TF-IGM generated from the 
moment of reserve gravity are proposed to improve the weight 
behaviour TF-IGM [2]. 

D. Consine Similarity 

Vector space model is a model used to measure similarity 
between a document and a query.  In this model, query and 

document considers as vectors in a room dimensions, where n 
is a total from all term contained in leksicon.  Leksicon  is a 
list of all terms that are in the index. One way to overcome this 
in the vector space model is by extending the vector.  The 
expansion process can be done on query vectors, document 
vectors or on both vectors. 

The algorithm vector space model used a formula to look 
up cosinus between the angle from the two vector (WD) of 
each document weight (WK).  The formula used in the vector 
space model is as follows [14] : 

 

 

Fig. 4. The formula of Vector Space Model [14]  

Note : 
W    : word weight i in document j 
Wq  : query weight 
 
Calculation of the cosine value of the angle between the 

two vectors is known as the method Cosine Similarity.  The 
cosine angle value between two vectors determines the 
similarity of two objects compared where the smallest value is 
0 and the largest value is 1 [13]. 

III. METHODOLOGY 

The objective of this paper is to implement the mass media 
article recommendation system using a text mining method 
that can provide article recommendations to each user based 
on historical articles that are often read by that user. The 
application of the text mining method consists of several 
stages, including: Stages of Data Processing (Tokenizing, 
Stopword and Stemming), the application of the TF IDF 
method for weighting each word and applying the cosine 
similarity model to measure the similarity between a 
document and a query. The method of text mining is a solution 
to provide recommendations for articles that are appropriate 
for each user. 

 
Fig. 5. The Methodology of Text Mining [11] 

 
 
 
 



 
Recommender System using Content Based Filtering for News Portal in Indonesia 

 

176 

Published By: 
Blue Eyes Intelligence Engineering 
& Sciences Publication  

Retrieval Number: F7231038620/2020©BEIESP 
DOI:10.35940/ijrte.F7231.038620 
Journal Website: www.ijrte.org 
 

• Business Understanding 
The first step we look at the problem of the mass media 

industry in this case there is a problem of information 
overload in Indonesia people. We also search from the 
literature review from other business like e-commerce, 
supermarket and any other industry other than mass media 
industry. 

• Data Understanding.  
Dataset was taken from kompas.id company. Data taken 

from mongodb which store costumer’s detail profile and list 

of articles read by costumers.Atrributes needed in this paper 
are article title, article category, article tag, article summary, 
article scroll dept, and customer id. One customer profile 
detail and historical article read used to build model. List of 
new article which does not read before used to test model 
built. 

• Data Preparation 
We prepare the data for building the model. We combine 

the data from article title, category, tag, summary to become 
one data, And we used stemming to stem the word from the 
article and we remove the stopword from the article using 
sastrawi library in python. To ensure we can collect the 
feature from the article. We used UUID to indentified the user 
that access. And we used title to indentified the article. 

• Modeling 
We build model using TF-IDF of the article that already 

combine all of the attributes and the data already stemmed and 
remove the stopword. We use TF-IDF to count the word that 
the reader like to read. We cobine the TF-IDF with the scroll 
depth of the user  to build the user profile of the article. Than 
we can use cosine similarity to look at the similarity of the 
article that we want to recommend to the user. 

• Evaluation 
We evaluate the article in qualitative method to know what 

the people like to read based on their historical preference. 
And we try to suggest using cosine similarity from the deck of 
news article to know what they like to read. 

IV. RESULT 

 
Fig. 6. Result of Tokenizing 

 
From the data set we get 5 column: 

1) UUID 
UUID is the user profile of the user of the website.  

2) Category 
Category is the category of the article of the data in 

the website. The category consist of politic, utama, 
cerpen, book, ekonomi, humaniora, opinion, research, 
nusantara, sport, photography and many more. 

 

3) Tag 
Tag used to classify the article so we can get the 

meaning of the data from the article. Tag used to mark 
the article  

4) Summary 
Summary is the summary of the article it’s consist 

of the three hundred words that written by an editorial 
department. 

5) Scroll depth 
scroll depth is the data from the userbehaviour that 

scrolled into the bottom of the article that they read. 
The number if from 0 until 100. But we change it by 
divide it by 20 to make the data more precision. 

6) Title 
The title of the article that can be used for primary 

key of the article. Title is used to give the summarize of 
the article. 

 

 
Fig. 7. Result of Stemming 

 
We prepare the data by combining all of the category, tag, 

summary and title and become one column that called 
combine all. And we delete the category, tag and summary 
column. So we can focus to produce the TF-IDF from the 
combine all column. 

Modelling TF-IDF 
 

 
Fig. 8. Modelling TF-IDF [7] 

 
After that we used TF-IDF to make a bag of word that 

become our feature in the image above. And from the feature 
above we get TF-IDF to become like this. 
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Fig. 9. Result of TD-IDF from combine all column 
 
We used the scroll to build the user profile of tf-idf that 

become like this: 

 
Fig. 10. Result of Testing Article 

 
Fig. 11. Result of TF-IDF combine with scroll depth 

 
The TF-IDF combine it with the scroll depth and from the 

data we know that the people like to read economic article, 
celeng, digital and many more. We test of the article using 200 
different article that the never read it before. And we used 
cosine similarity of the article 

From the testing article we can suggest to recommend the 
article that they must read is “dua raja bertemu di keratin 

jogja” this article contain the humanity and economic 
perspective and also the two king from Malaysia and 
Jogjakarta who discuss about the economy from two different 
kingdom and the culture.  

V. CONCLUSION 

Using data that we collect from the big data  we mine the 
data and become more feature using tf-idf. We collect the 
feature from tf-idf and we build the recommendation system 
for the article to help the customer to a new unknown 
experienced article that relevant to the their using cosine 
similarity of the new article that they never read it before. So 
we can filtering the stream of information and highlight the 
most likely article they will read but based on their preference 
that we already collect implicitly from the article that they 
read it, it’s a scroll depth of the article they read. Then we can 
serve the news more personalized from what they love to read. 
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