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Abstract−Access to information continues to experience significant developments. With the rapid advancement of the internet, 

the amount of news content available on digital platforms is also increasing rapidly. Internet users can quickly and easily access 

news and information from various sources. However, this also brings new challenges for internet users, especially digital news 

readers. With the vast amount of available news, readers often receive news recommendations that are irrelevant to their 

interests. This is due to the different preferences of each user. Additionally, each user may have more than one preference, 

leading to the appearance of random and unwanted news recommendations. Therefore, this research aims to enhance the 

personalization of news recommendations by utilizing POS-Tagger technology to analyze news content. Additionally, the 

content-based filtering method is used to match news with user preferences based on previously consumed content. The news 

matching is done after calculating vectors using TF-IDF, followed by matching using cosine similarity calculation. The 

recommender system demonstrates a good ability to provide recommendations that are relevant to user preferences. The 

performance evaluation showed satisfactory results. F1-score showed an average result of 90% from the three users, and high 

cosine similarity value with an average from the three users of 8% of the overall recommendation results indicating a high 

relevance between the recommendations and the news that users have read. 
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1. INTRODUCTION 

In the rapidly evolving digital age, access to information has undergone significant development, Internet has 

helped people to access news and information from various sources quickly and easily. However, continuously 

increasing amounts of news content available on digital platforms has also brought new challenges. Users often 

find it challenging to sift through and find news that matches their interests and preferences amidst the abundance 

of information. To provide more personalized and relevant experience for users, news recommender systems 

emerged as a promising solution[1]. In this system, we propose analytical technologies such as POS-Taggers, to 

analyze user’s news preferences. POS-Tagger is a natural language processing tool capable of identifying and 

labeling key parts of sentences, such as nouns, verbs, and adjectives. Taggers are commonly used in applications 

or blogs to allocate data[2]. By analyzing the sentence structure of news content, POS-Taggers can be utilized to 

better understand the content and context of articles. In addition, content-based filtering approach is also one of 

the methods of news recommender systems. The focus of content-based filtering in recommender systems is on 

the properties of the item itself[3]. Content-based filtering considers the characteristics of the news content itself 

including keywords, topics, and language used. In content-based filtering, users or items are considered as atomic 

units to create more personalized recommendations[3]. By analyzing the news content before it is provided to 

users, the systems can match the latest news with the user’s preferences based on the content they have read 

before[4]. Combination of POS-Tagger and content-based filtering method in a news recommender system has the 

potential to help users find news that matches their interests, reduce workload of sorting news, and introduce 

diverse news viewpoints. Therefore, the system not only improves the quality of the user’s experience, but also 

ensures that they stay informed according to their personal preferences. Thus, the purpose of this research is to 

evaluate the relevance of news recommendations to users. By utilizing POS-Tagger to understand the sentence 

structure and news content and applying content-based filtering to consider the characteristics of the content itself, 

can provide news recommendations that match the interests and preferences of users. 

News recommendations systems are created to make it easier for users to choose news that matches the 

user’s preferences. A recommender system can be distinguished from an information retrieval system based on its 

user interaction semantics[5]. The results of a recommender system are understood as recommendations, options 

worth considering; the results of an information retrieval system are interpreted as matches to the user's query. 

Numerous studies on news recommender systems have emerged using various approaches, systems have emerged 

using various approaches, such as content-based filtering[2], collaborative filtering[6], and knowledge graph[7] 

with the aim of building a news recommender systems that can provide news according to user’s preferences. 

(Darvishy et al., 2020), proposing news recommendation framework, HYPNER, using a combination of 

collaborative filtering and content-based filtering. This framework can solve the problem of news clustering, 

diverse users modeling, news ranking, and diverse news selection. A personalized news recommendation 

https://ejurnal.seminar-id.com/index.php/josh/
https://creativecommons.org/licenses/by/4.0/


Journal of Information System Research (JOSH) 
 Volume 6, No. 1, Oktober 2024, pp 117−124 
 ISSN 2686-228X (media online) 
 https://ejurnal.seminar-id.com/index.php/josh/ 
DOI 10.47065/josh.v6i1.5761 

Copyright © 2024 The Author, Page 118  
This Journal is licensed under a Creative Commons Attribution 4.0 International License 

framework, HYPNER, has been proposed and the results showed that HYPNER achieved 81.56% improvement 

in terms of F1-score and 5.33% in terms of diversity as compared to an existing recommender system called 

SCENE[8]. (Raza et el., 2020), emphasized that a news recommender system is not only measured by accuracy in 

providing recommendations for users, but also paying attention to the diversity of recommendations. The system 

builds using a combined method of latent factor models with Generalized Linear Model (GLM) regression with 

the aim of making an accurate and diverse news recommender system[9]. Then the research conducted by (Amara 

et al., 2020), the use of POS-Tagger is utilized in the system built. POS-Tagger is implemented in the dataset for 

data categorization. A user profile model is also created based on tags that have been created from the dataset to 

provide better recommendations. The model shows improved precision when compared to personalize model and 

content-based[2]. In addition to building a recommender system to match user preferences, a user model needs to 

be created to store data on articles that have been read. The data has an influence because it relates to the user's 

own preferences. (Zhu et al., 2017), proposed a new approach to personalized news recommendation by 

introducing a user profile model that considers user preferences from multiple perspectives. They used the BAP 

(Behavior and Popularity) method, which assigns weights to historical news based on user behavior and news 

popularity. This method improves the accuracy of user profiling, especially in short-term profiling, where a time 

function is used to adjust preferences for all historical news, instead of focusing only on recent interactions[10]. 

From these studies, the development of news recommender system is a tool that can help users in choosing news 

according to their respective preferences. With so much news available, this system will help news readers not to 

bother looking for or choosing news to read while maintaining the diversity of the news provided. 

To help solve the problem we are facing, we propose the method using POS-Tagger and content-based 

filtering. Part-Of-Speech Tagger, or commonly abbreviated as POS-Tagger is a part of Natural Language 

Processing (NLP) that aims to assign a label to each word in sentence or text, POS-Tagger is an important tool in 

many natural language processing applications[11]. POS-Tagger is widely used on websites to perform data 

categorization and search function[2]. In the recommender system, POS-Tagger is used to analyze and extract text, 

then give a label for each word or token[2], [4]. The labeling process will help in identifying necessary features 

such as content or title[4]. The use of POS-Tagger here is relevant to the topic of news recommender system, 

because the data obtained will be in the form of textual content. Other than that, a deep understanding of news 

articles through NLP techniques is essential for news recommendation. Both effective text representation methods 

and pre-trained language models can contribute to the improvement of news recommendation performance[12]. 

In the research that has done, the use of POS-Tagger makes the process more efficient in labeling words or 

tokens[2], [4], [13]. In a recommender system, content-based filtering provides recommendations by comparing 

the features of items[3]. The systems analyze documents or preferences given by a particular user and attempt to 

build a model around this data[14]. A common approach for this content-based is to represent users and items in 

the same feature, then the similarity score between users and items can be calculated, recommendations will be 

made based on the similarity score between users and items[6]. Users can be represented by a user profile. User 

profile creation is an important process in a personalized news recommendation system, where the system tries to 

understand the preferences of individuals based on their past activities[15]. One way to represent items in a feature 

is by vectorization. The vectorization calculation itself is done using TF-IDF (Term Frequency-Inverse Document 

Frequency)[16]. The TF-IDF algorithm is used to evaluate the importance of words in a text corpus, where the 

importance of a word will be directly proportional to the number of occurrences of the word in the document and 

inversely proportional to the frequency of occurrence of the word in the corpus[17]. In the case of a news 

recommender system, the system here will calculate the similarity between the newly published news and the 

content-based profile of the user and then give a similarity score[8]. To calculate the similarity between the two 

items, one way is the cosine similarity method. Cosine similarity between two objects measures the cosine angle 

between the two objects. It compares two documents on a normalized scale, which can be done by finding the dot 

product between two identity vectors[16]. The use of content-based methods has several advantages such as, users 

can build their own preference profiles as well as being able to recommend items that have never been placed by 

any user, this is an advantage for new users who have not built their preference profiles[18]. 

2. RESEARCH METHODOLOGY 

2.1 Research Stages 

We developed research flow to help the process of conducting this research. This flow describes the workflow of 

the research. 

 

Figure 1. Research flow 
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From figure 1 above, in the study literature stage, we collected research journals, books, or articles written 

by other researchers related to the problem and methods in this research. This way, we obtained relevant theories 

as references to help address the problems in this research. For the news recommender system we developed, we 

used a dataset obtained through data crawling. We conducted data crawling on the online news website Detik.com, 

which is one of the commonly accessed news websites by readers in Indonesia. Afterward, we applied a pre-

processing stage to the obtained dataset, including lowercasing, tokenization, and normalization. We used python 

programming language for the system design stage. This system design consists of three processes. First is POS-

Tagging for each word in the news content. Then, calculate vector values for each tagged word using TF-IDF 

vectorization. The final process is the content-based filtering method, where we use cosine similarity to compare 

the vector values of similar words in the news read by user with the entire news data. The resulting news 

recommendations are based on the news articles in the user’s data, representing the news read by users. Then we 

evaluate the recommendation results using accuracy, precision, recall, and F1-score metrics. 

2.2 System Design 

The following is the system flow on the recommender system that we built. The figure below shows how the 

process in building the system. 

 

Figure 2. System flow 

After going through the pre-processing stage, the contents of the content column in the news data will be 

tagged using POS-Tagger. We use the CRFTagger library from NLTK and the Indonesian POS-Tagger model that 

has been previously trained[19]. In this process, each word will have its own tag. Then feature extraction is done 

so that only words with the tag "NN" (NOUN) or nouns will be used in the next process. The selection of nouns is 

because they have a more stable meaning when compared to adjectives or verbs. The collection of nouns in the 

form of a list will be united into one whole text for each news. This process is done to facilitate the vectorization 

process. 

 

Figure 3. POS-Tagging result 
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User data is created after getting the results of the POS-Tagging process. This data represents users who 

have read news articles. We created three users with each user having read 200 news articles. The news articles 

are randomly inserted into the user data taken from the news data that has gone through the POS-Tagging process. 

This randomization is intended to represent users who have more than one preference. In this way, we can assess 

the recommendation results for users who read more than one type of news preference. After building the user 

data, we proceed with the vectorization process. We use the TF-IFP library to perform vectorization. In this 

process, each word will have its vector value calculated based on how often it appears in other news articles. After 

obtaining vector results for each news article in the news data and user data, the vectors will then be compared 

using cosine similarity. We set a threshold of 0.6 for the minimum cosine similarity score, so that only 

recommendation results with scores equal to or above the threshold are displayed. Furthermore, we classify 

recommendation results that are highly relevant to user preferences with a score of  ≥ 0.9. 

3. RESULT AND DISCUSSION 

3.1 Data Crawling 

The first process we did was data collection. Data collection was done by data crawling on the online news website 

Detik.com[20]. With this method, we obtained 6707 news articles consisting of news headlines, news publication 

dates, news links, and news content covering themes such as politics, economy, sports, automotive, health, 

technology, and traveling. From the news data obtained, we only use the news title as identification to ensure there 

are no duplicate news articles and news content, which we then process in the pre-processing stage. Figure 2 below 

shows an example of the data we obtained through data crawling. 

 

Figure 4. Data crawling result 

3.2 Pre-processing 

The pre-processing stage is carried out on the content of the news data that has been obtained. This process consists 

of several stages such as lowercasing which converts all letters into lowercase letters. Then tokenization to break 

each text into smaller units. Followed by the normalization process to remove punctuation marks. After that the 

tokens are put back together into one whole text. This pre-processing is done to facilitate the next tagging process. 

Below is an example of the results of the pre-processing stage. 

 

Figure 5. Pre-processing result 

3.3 Recommendation Result 

At this stage, recommendations are made for three users based on the results of cosine similarity. Each user has 

200 different news articles. From the obtained recommendation, accuracy, precision, recall, and F1-Score will be 

calculated[21]. Following table 1 is representation of confusion matrix that we used. 

Table 1. Recommendation result label 

 Read by user Not read by user 

Cosine score ≥ 0,9 
True Positive 

(TP) 

False Positive 

(FP) 

Cosine score < 0,9 
False Negative 

(FN) 

True Negative 

(TN) 

The Following figure 6 and figure 7 are recommendation results and evaluation results for User1 respectively. 
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Figure 6. Top 10 recommendations for User1 

 

Figure 7. Evaluation results for User1 

User1 received 327 news recommendations with 33 articles having a score of ≥ 0,9 which means it is highly 

relevant with User1 preferences. Below are figures 7 showing comparison of cosine similarities score between 

articles read by User1 and recommendation result for User1. 

 

Figure 8. Result comparison for User1 

In the figure 8 above, showing the brighter dots are scattered, and some form horizontal patterns that 

indicating single recommendations are influenced by multiple articles that have been read. The darker dots indicate 

that the recommendation at those indexes is not influenced by the articles from the corresponding index. Next is 

the result for User2. The following figures 8 and 9 show the recommendation results and evaluation results 

respectively. 

 

Figure 9. Top 10 recommendations for User2 
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Figure 10. Evaluation results for User2 

User2 received 250 news recommendations with 18 articles having a score of ≥ 0,9 which means it is highly 

relevant with User2 preferences. The following figure 10 shows the comparison of cosine similarities between 

articles read by User2 and recommendation results for User2. 

 

Figure 11. Result comparison for User2 

Figure 11 above shows the comparison of cosine similarity scores between the news read by User2 and the results 

of news recommendations for User2. Compared to the comparison results of User1, the dot pixels with bright 

colors in User2 are more scattered, indicating that the themes of the news articles read by User2 are more evenly 

distributed. In addition, there are some horizontal patterns in the recommendations with a low index, which 

indicates that the recommendations are influenced by several articles that have been read. 

Next is the result for User3. The following figures 12 and 13 show the recommendation results and evaluation 

results respectively. 

 

Figure 12. Top 10 recommendations for User3 

 

Figure 13. Evaluation results for User3 
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User3 received 356 news recommendations with 25 articles having a score of ≥ 0,9 which means it is highly 

relevant with User3 preferences. The following figure 14 shows the comparison of cosine similarities between 

articles read by User3 and recommendation results for User3. 

 

Figure 14. Result comparison for User3 

In Figure 14, the comparison results show an increase in the occurrence of horizontal patterns when 

compared to the results from User1 and User2. This shows that the types of news articles read by User3 are less 

varied when compared to User1 and User2. 

3.4 Discussion 

Based on the test results, the system is able to produce a number of recommendations with a high cosine similarity 

score (≥ 0.9) which indicates that the recommendations are very similar to the news articles that have been read. 

In addition, the evaluation results from each user also show good results. The recommendations generated are 

strongly influenced by the articles that have been read by users. The appearance of brightly colored dot pixels that 

form a horizontal pattern in the heatmap graph indicates if the recommendation has similarities with the news in 

each user's data represented by its index. The variation in the types of news articles read by users is shown by the 

spread of dot pixels as depicted in Figure 11, where the more spread out means that the types of news articles read 

are more evenly distributed. And vice versa, if more dot pixels form a horizontal pattern, it shows that the 

distribution of news articles read is uneven or in other words there are news article themes that are more numerous 

than other news article themes as depicted in Figure 14. The distribution of article variations in user preferences 

also affects the number of recommendations given. User2, who has a more scattered dot pixel result on the heatmap 

graph has a smaller number of recommendation results compared to User3 whose heatmap graph results show 

many dot pixels forming a horizontal pattern. Besides that, it also influences the results of the evaluation matrix 

score, where the more even the distribution of the types of news read by users, the higher the evaluation matrix 

score. This is related to the number of recommendation results obtained, because the fewer recommendation results 

obtained, the comparison when calculating the evaluation matrix will be smaller. 

4. CONCLUSION 

Based on the analysis conducted, it can be concluded that the news recommender system built is quite effective in 

providing relevant news recommendations to users based on news articles that have been read. The system can 

generate recommendations with a high cosine similarity score for each user which indicates that the 

recommendations are very similar to the news articles that have been read. The recommendations generated are 
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highly influenced by the articles that have been read by users, as dot pixels that form horizontal patterns appear on 

the heatmap graph, indicating the similarity between recommendations and some articles that have been read. 

The distribution of user preferences can also be seen from the distribution of brightly colored dot pixels. Users 

with more varied news preferences show a more even distribution of dot pixels, while more dot pixels forming 

horizontal patterns indicate fewer news preferences. In addition, users who read articles with a more even 

distribution of themes tend to get more diverse recommendations, while users who have a bias towards one 

preference will get more recommendations. For further development, it is recommended to improve the text 

processing algorithm with more advanced techniques such as word embeddings, test the system on larger and more 

diverse datasets, and consider additional data such as user interactions and demographics to provide more 

personalized recommendations. Evaluation with other metrics such as Jaccard similarity or Dice coefficient can 

also be considered to see potential improvements in recommendation quality. With these conclusions and 

suggestions, news recommender systems can be further developed to provide a better and more relevant user 

experience. 
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