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ABSTRACT 

With the escalation of news sources, it presents challenge for a reviewer to find the exact newspaper article(s) 

that would meet ones need(s); hence, the need to classify news articles so that users can efficiently get the 

information they need with minimal efforts. The classification of news presents many advantages, such as, 

determining which newspaper to look out for albeit the date of publication, as well as providing the user with 

personalized recommendations based on the user's previous areas of interest. Also, for research purposes, it 

can tell the class of news a particular string belongs to, in addition to finding trending news articles. Studies 

on classification of news for other countries’ Newspapers have been ongoing, into a variety of 

groups/categories. Examples are: Arabic, Tigrigna, Uzbek, China, and Thai news headlines have all been 

classified into a variety of categories. These would help visitors to quickly find the news stories that interest 

them, little to no research has been done to categorize Nigerian news articles. Therefore, this research 

proposed the classification of Nigerian news articles into five different categories; such as, sports, 

entertainment, business, health, and politics using machine learning - to the extent of displaying the class of a 

string keyed in by the user - as a means of filling-in the gap in the existing body of literature. A local source 

was used to compile a dataset consisting of five different Nigerian news articles. Feature extraction employed 

Linear Discriminant Analysis (LDA), and Support Vector Machines (SVM). These two algorithms were used 

to train the model. The research will also evaluate the outcomes of several categorization algorithms and 

compare the efficacy of these algorithms according to some of performance metrics including accuracy, 

precision, and recall. 

Keywords: News sources, newspaper articles, classify news articles, Personalized recommendation, Nigerian 

News articles 

INTRODUCTION 

Classification of news is a branch of natural language processing and information retrieval system. With 

the ever-increasing amount of news articles available online, it is becoming increasingly challenging for 

users to find relevant and trustworthy information. Machine learning techniques provide a promising 

solution to automate the classification process and assist users in efficiently finding news articles of 

interest. 

Machine learning algorithms use a large dataset of labeled news articles to learn patterns and features that 

can distinguish different type of news. This algorithm can then classify new and unseen news articles into 

pre-defined categories such as Sport, Politics, Entertainment, or Technology, etc. The classification process 

involves analyzing the textual content of the news articles, extracting relevant information and making 

predictions based on learned pattern. 

The use of Machine learning for news classification offers several benefits which include; firstly, enabling 

the automation of classification process, reducing the need for manual categorization and saving time and 
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effort for users. Secondly, it improves the accuracy and consistency of news classification, as machine 

learning algorithm are capable of handling large volume of data and identify subtle patterns that may be 

difficult for humans to detect, (Ahmed J. et al, 2021). 

Additionally, machine learning can adapt and learn from new data, making it suitable for handling 

evolving news topics and trends. 

In this era of information overload, news classification using machine learning plays a vital role in 

providing users with personalized and relevant news articles. By efficiently categorizing news based on 

their content, machine learning algorithms can help users filter through the vast amount of information 

available and focus on the topics that interest them the most. Furthermore, machine learning techniques 

can also be applied to identify and flag fake news, helping to combat the spread of misinformation 

(Babalola, E. A., 2002). 

Related Works 

To better understand the challenges of news article categorization and offer potential solutions, which are 

current with the state of the art, we survey prior research in the field. Qadi et al., (2019), classified Arabic 

news articles into four main categories: Business, Sports, Technology, and the Middle East, using a newly 

constructed dataset collected from various news websites which contain about 90,000 Arabic news articles. 

The authors used 10 different machine learning algorithms which include Logistic Regression, Nearest 

Centroid, Decision Tree (DT), Support Vector Machines (SVM), K-nearest neighbors (KNN), XGBoost 

Classifier, Random Forest Classifier, Multinomial Classifier, Ada-Boost Classifier, and Multi-Layer 

Perceptron (MLP) to investigate the effectiveness of the dataset. The result of their experiment shows that 

SVM performed better than all other classifiers and achieved an accuracy of 97%.  

Noppakaow and Uchida, (2019), also, evaluated the performance of various machine learning models used in 

classifying news articles. The experiment was carried out on three classification algorithms which include 

Decision Tree, Support Vector Machine, and deep learning using a Thai news dataset. The authors measure the 

performance of the algorithms using precision, recall, and F-score measure. The results show that the accuracy 

of Decision Tree, SVM, and Deep Learning models are 86%, 94%, and 95%, respectively. This indicates that 

deep learning outperforms the other algorithm by about 1%. However, the study focused on Thai news article.  

Winster and Kumar, (2020), presented a method for classifying the many different emotions that are expressed 

in reports of recent events. Fear, joy, and melancholy were the three sentiments that they classified into their 

respective groups. The performance of this strategy was evaluated with the use of the SVM classifier, which 

produced an accuracy score of 87.83% as a result of the evaluation.  

Rabbimov and Kobilov, (2020), conducted a multi-class text categorization in Uzbek. The dataset for the 

study is based on 10 different types of news stories taken from the Uzbek "Daryo" online news edition. In 

order to classify the dataset's text samples into many categories, researchers employed six (6) distinct machine 

learning methods. Some examples of these algorithms include the Support Vector Machine (SVM), the 

Decision Tree Classifier (DTC), the Random Forest (RF), the Logistic Regression (LR), and the Multinomial 

Naive Bayes (MNB). Word-level and character-level n-gram models, as well as the (TF-IDF) Term Frequency 

Inverse Document Frequency algorithm, were employed for feature extraction. The hyperparameters for text 

categorization were defined using 5-fold cross-validation. The results of their experiments achieve the best 

accuracy on the SVM, which is 86.88%.  

From several Tigrigna news sources, Fesseha et al. (2020) compiled a new dataset covering six topics: 

agriculture, sports, health, education, religion, and politics. To evaluate the efficacy of the datasets, the authors 

utilized several of ML techniques, such as LR, Nearest Centroid (NC), DT, SVM, KNN, RFC and MLP. 

Hybrid models, which combine the best classifiers based on a superior vote, are also used to improve 

accuracy. The experimental findings demonstrated dependable performance, with the closest centroid 
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achieving a minimum F1-score of 89.2% and SVM achieving a maximum performance of 96%. Precision, 

recall, and F1 scores were employed to describe the experimental outcomes 

Ahmed and Ahmed, (2021), developed a platform for the automatic grouping of online news articles. In order 

to achieve the required accuracy, the authors tried different classifiers. The result of their experiment shows 

that the Bayesian classifier achieved the topmost accuracy of 93% presented in terms of confusion metrics.  

Research Gap 

Several studies have been carried out to classify different countries or languages such as Arabic (Qadi et al., 

2019), Tigrigna (Fesseha et al. 2020), Uzbek (Rabbimov and Kobilov, 2020), Chinese (Huang and Jiang, 

2019), Thai (Noppakaow and Uchida, 2019), and Bahiyah O. et al, (2020), into various news categories. 

However, no studies have considered classifying Nigerian news articles into various categories. As such, this 

research aims to develop a dataset of the Nigerian news article and classify them into various categories such 

as Education, Crime, Gorvernment, Drug Abuse, Businesses, and many more.   

METHODOLOGY 

The researcher will employ Linear Discriminant Analysis (LDA), and Support Vector Machines (SVM), Huang 

M. W., et al, (2017), and (Egwom et al., (2022). SVM will be used to train the model. The procedure that will 

be followed in the development of the model that we have proposed is shown in Figure 3.1. It demonstrates 

the progression of the model's creation from the gathering of the datasets (by compiling the articles from local 

newspapers) as is the case with some low resourced language like Tigrigna, (Fesseha, et al., (2020)), through 

their subsequent processing, preprocessing, then, configuration of the development tools, testing, and 

ultimately assessment of the news classifier machine learning model. This starts with getting the datasets 

together and ends with evaluating the machine learning model.  

 

Figure 3.1 Diagrammatical representation of the research methodology 

Figure 3.2: shows the details of the execution process from splitting the dataset to the evaluation of the model 

using a confusion matrix. 
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Figure 3.2 Implementation process 

Dataset Collection 

The table 1, sample of the dataset, which has five categories of news articles in CSV format, as shown below. 

Table 1: Sample of the Dataset  

S/N ARTICLELD TEXT CATEGORY 

1 1833 IPoB Exbusiness 

2 154 Nigeria-Chinese Busibusiness 

3 1101 Dolla appreciates Business 

4 1469 Electiong Government 

5 893 Rangers Sport 

6 2115 How the acae Drug Abuse 

7 915 Electricity Business 

8 1582 PDP govs Government 

9 651 Eto’o’s silent Sport 

10 1797 Honour Sport 

 

Dataset Description 

The provided dataset presents an extensive collection of news articles from reputable platforms, including 

Twitter, Jang, et al, (2019), and well-established Nigerian newspaper websites like Nigeria Tribune, Punch, 

Vanguard, and others. It comprises news articles categorized into five domains: Sport, Business, Politics, 

Entertainment, and Tech, with three essential columns - ArticleId, Text, and Category. 

Text preprocessing 
• Transforming cases 
• Removing punctuation, special 

characters and white space 
• Filtering stop words 

Dataset 

Training Testing 

Feature engineering 
• LDA feature extraction           

 
 

 LDA feature extraction 
 Machine learning 

        algorithm    
• SVM 

Performance evaluation matrix 
• Confusion matrix 
• Recall 
• Precision 
• Overall accuracy 

 

 

 

• Precision 
• Overall accuracy 
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The ArticleId field uniquely identifies each news article, facilitating seamless referencing and meticulous 

tracking of individual entries. This identifier serves as a valuable asset for data analysts and machine learning 

practitioners, enabling efficient management and analysis of the entire collection. 

The Text column contains the complete textual content of each news article, capturing a wealth of information 

that offers researchers an unbridled opportunity to explore and implement cutting-edge techniques in natural 

language processing and text analysis. 

The dataset's categorization aspect empowers the algorithmic community to develop and fine-tune robust 

news classification models. Each news article is thoughtfully assigned to its relevant category, enabling the 

algorithm to discern the primary subject matter with accuracy and efficiency. 

The dataset exhibits a well-balanced distribution of news articles across its five categories. The Sport category 

is the largest domain, comprising 346 news articles (23.2% of the dataset). Business follows with 336 articles 

(22.5%), Politics contributes 227 articles (17.5%), Entertainment encompasses 273 articles (18.3%), and Tech 

contains 261 articles (18.6%). 

Dataset Preprocessing 

The following preprocessing process will be applied to the dataset.  

Transformation of Cases: we will transform the text to lower cases.  

Removing unwanted text: Removing punctuation, special characters, and white space.  

Filtering stop words. 

 

Feature Engineering 

Linear Discriminant Analysis 

Figure 3.3 shows an overview of how LDA is been calculated. 

 

Figure 3.3 A visualized comparison between two lower-dimensional subspaces which are calculated using 

three different classes (Alaa Tharwat et al., 2017) 

Steps for Computing Linear Discriminant Analysis 

Strengths of Linear Discriminant Analysis 

1. Improves Accuracy 

2. Speeds up training 
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3. Maximize the means of each class and minimize the spreading within the class. 

Modeling of the Classifier 

A classification model will be adopted for this research. Support Vector Machines (SVM) classifiers that have 

shown great performance in previous research for classification will be adopted. 

Performance evaluation metrics (Alexander Berkovich, (2025)) 

The model was evaluated using confusion matrix. A confusion matrix describes the performance parameters 

for the classifier as illustrated in Table 3.1,  

Table 3: A confusion matrix for a binary classification task 

PREDICTED CLASS 

 POSITIVE NEGATIVE 

TRUE (TP)     (FN)  

FALSE (FP)     (TN) 

  

Now to evaluate the accuracy, precision, and recall for a model using the formula 

Accuracy measure: Addition of the correctly classified patterns divided by the addition of all patterns as seen 

in equation (3.16). 

𝑇𝑃 + 𝑇𝑁

𝑇𝑃 + 𝐹𝑃 + 𝐹𝑁 + 𝑇𝑁
 (3.16) 

Precision: equation (3.17) shows the extent the classifier was able to correctly identify the positive class. 

𝑇𝑃

𝑇𝑃+𝐹𝑃
  (3.17)   

Recall: The number of extent the classifier predicted a negative class out of all the times the class is negative 

as seen in equation (3.18), Huang M. W. et al,(2017) 

𝑇𝑃

𝑇𝑃+𝐹𝑁
  (3. 18)  

RESULTS AND DISCUSSION 

Choice of Development Environment 

The Visual Studio Code also, known as the VSCode, became our primary Integrated Development 

Environment for both frontend and backend. In terms of the backend, we utilized the Python Flask, which is 

the minimum web framework for server organization for application routing and HTTP request handling. This 

is important because we were looking for a more flexible way to combine our machine learning model with a 

web interface and Flask was just the tool for the job. In the front-end section, we systematically employed 

HTML, CSS, Bootstrap, and JavaScript languages. HTML and CSS were used as basis for creating web pages 

while Bootstrap for the mobile responsiveness and the cool appearance of the web page. To use interactivity, 

the researcher chose JavaScript, where it was possible to implement the expected functionality, such as 

replacing the content of the web page with something else, or smoothly moving from one page to the other. 

When performing the task of creating the machine learning model, the programming tool that was used was 

Jupyter Notebook. This tool was beneficial due to the notebook format, as all the code could be written and 

executed in cells; data could also be viewed in various ways; and an extended description of the modeling 

process was possible as well. Jupiter Notebook was used to ensure that constant improvements and 
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assessments could be made to the model, and with its help, employment of the diverse algorithms and 

parameters was more effective. 

Implementation Architecture 

The news classification system focuses on its efficiency, flexibility, and ease of use through a well-planned 

implementation structure. This architecture leverages distinct layers, each crafted to handle specific 

functionalities: aggregation of the input data, model building, user engagement, and application running. The 

system’s core is in the ML model, which was carefully implemented in Python and supported by libraries, 

such as scikit-learn, pandas, as well as NumPy. This has the role of a classifier, which properly categorizes 

news articles into the predetermined category list. The thoroughness of the data processing pipeline ensures 

that the raw text data is formatted in a way that can be delivered to downstream ML algorithms. It includes the 

steps in data collection, data cleaning, data preprocessing, feature selection, and vectorization processes. The 

backend of the system is built using Python Flask by serving as a connecting link between the model and the 

interface. The Flask framework effectively coordinates the HTTP requests and calls the ML model and returns 

the classification outcome to the requesting client. This framework is especially designed for creating 

RESTful APIs which will enhance the interaction of the components of this system. Figure 4.1 depicts the 

System Implementation Architecture 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

Figure 4.1: System Implementation Architecture 

Algorithm Implementation  

Several stages of the news classification algorithm are data preprocessing, the feature selection, the model 

learning, and assessment of its performance. In this section, steps taken throughout the entire process of 

building classification model, and the methods and libraries used to create same are discussed. The first step 

in the process of preprocessing is the loading of the dataset that consists of the Nigerian news articles into the 

DataFrame. This is essentially the first step when working with textual data towards building a model: data 

pre-processing. To begin with, any non-alphabetical characters are omitted, and all characters are transformed 

to lower case to cover all letter case differences. After that, Preprocessing is done by excluding the common 

words which don’t play the vital role in creating prediction model and these words referred as stop-words. 

Also, words are stemmed where applicable by removing prefixes and suffixes to transform words into their 

Presentation 
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Application Logic 
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Model 

User 
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Flask 
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Send news Article. 

Request classification. 

Get classification. 

Return Result. 
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stem or root form in preparation for analysis. These are the preprocessing techniques that are used to ready 

data from text for use in feature descriptions. 

In the process of text analytics, the next step to be performed after preprocessing of text data is feature 

extraction. This process is relevant because it transforms the text-based data generated during data cleaning 

into numerical formats that are usable for feeding in a machine learning algorithm. This is done using the 

CountVectorizer, a tool from the scikit-learn toolkit for python that transforms text documents into a matrix of 

token counts through a bag-of-words model. This model is capturing the counts of each word in the dataset 

and hence provides the necessary representation of the textual value. To successfully input, train and apply the 

model on the specified task, textual data have to be preprocessed and converted into numerical values. After 

performing feature extraction, the dataset is divided into two; for training and testing. Different classification 

techniques are then used for the training set. The following models were also used: LR, RF, MNB, SVC, 

DTC, KNN Classifier, GNB Classifier. On the same basis, each model is trained with the training data and 

then checked with the help of testing data to determine how well it has worked. The specific evaluation 

metrics used include accuracy, precision, recall and F1 score which together give a complete picture of the 

performance of the models and their ability to accurately and confidently predict instances of cyber security 

threats. 

In evaluating the models, each of them is given standard parameters which are evaluated to determine the 

performance of each model. In trained models, the Support Vector Machines (SVM) hclassifier was found to 

be the best model, showing highest accuracy among other models. However, due to the Random Forest 

model’s advantage in accuracy, the model was taken for implementation. As a final step of preparing the 

model for real-life application, the Python’s pickle module was used to save the model, which quickly and 

easily allows the model to be loaded and used for making further predictions from new data. Moreover, the 

pipeline included the feature extraction model (CountVectorizer) for further reusing the same preprocessing 

steps with new input. 

 Exploratory Data Analysis 

Exploratory data analysis (EDA) serves to get a first look at the main properties of the used dataset and an 

understanding of what can be observed by making use of graphical visualization. It is useful for visualization 

and further analysis of the data, that is required for further preprocessing for building models. In order to get a 

better understanding to what is in this dataset, a pie chart is built to show the percentage of the articles in each 

category. This chart makes a similar input to the one made by the bar chart, creating the impression of a 

relatively balanced number of categories with minuscule fluctuations. The Percentage of the articles in each 

category is depicted in chart 4.1 

 

Figure 4.2: Percentage of the articles in each category 
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Moreover, the word cloud for each of the category is also plotted. Word clouds Figure 4.3, presents the most 

often used words in the news articles of each category, demonstrating what it is more continuously argued and 

which terms are more frequent. The following are word-clouds derived from the texts after having eliminated 

stop words and other words with low semantic content, so as not to distort the word-clouds. 

 

Figure 4.3: word cloud of text  

Model Development and Testing 

This step involved the development, training and selection of various models which can work best in this 

classification task. The models implemented in the research investigation were: Logistic Regression, Random 

Forest, Multinomial NB, SVC, DTC, KNN, and Gaussian Naive Bayes. The dataset was split into the training 

set and the test set with the ratio of 70:30 so it became possible to gauge the models on new data. The training 

set contained data used for model training, and the test set was utilized in the assessment of the models’ 

performance. The performance of each model was assessed using several metrics: It includes the following 

metrics: accuracy, which is the ratio between the number of correctly forecasted instances and the total 

number of instances; precision, which is the ratio between the number of instance that predicted to be actually 

positive and all the instances that involves with positive prediction; recall, which is the ratio between correct 

positive prediction to the all instances of the actual class; and F1 score, which is the weighted average of 

precision and recall. 

Table 2: Results of percentage Accuracy, Precision, Recall and F1 Score for the various models tested. 

Model Test Accuracy 

(%) 

Precision Recall F1 Score 

Logistic Regression 95.76 0.96 0.96 0.96 

Random Forest 94.42 0.96 0.96 0.96 

Multinomial Naive Bayes 95.98 0.96 0.96 0.96 

Support Vector Classifier 96.21 0.94 0.94 0.94 

Decision Tree Classifier 79.91 0.80 0.80 0.80 
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K Nearest Neighbour 72.10 0.72 0.72 0.72 

Gaussian Naive Bayes 79.69 0.80 0.80 0.80 

Table 2 presents the highest accuracy of 96.21 percent, and the model used was the Support vector Machines 

(SVM). On this basis, the program can be deemed to be more accurate than the current commonly used 

system in classifying the news articles.  

Software Testing 

The system was tested using unit testing, system testing and integration testing  

 Unit Testing 

Testing that is done at this level involves testing of the individual whole parts of a software system  

 System Testing 

System testing is an assessment of the developed software as a whole system with the view to determining 

level of conformity with the set specifications.  

 Integration Testing 

Integration testing targets making sure that the components or the subsystems of the system interact in an 

acceptable manner. integration tests also verified the communications between the classification models and 

the performance measures to confirm that measured the predicted results correctly. When the integration 

testing was conducted, various problems concerning module interfaces and data translation and compatibility 

were discovered before the final integrated system was established. 

 Sample Screen Shots 

This section aims to give the students the sample graphic illustrations on the ways the news classification 

system  

 

Figure 4.4: main interface 
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Figure 4.5: main interface with news classified.  

Figure 4.5 shows a sample snippet of news article pasted for classification. 

SUMMARY 

This research presents the development and evaluation of a news classification system aimed at categorizing 

news articles into predefined categories using various machine learning algorithms. The process was 

structured, encompassing data collection, preprocessing, model training, evaluation, system testing, and 

documentation. The dataset utilized consisted of 1,493 news articles classified into different categories, such 

as, business, politics, tech, sport, entertainment etc. Data cleaning and preprocessing involved the removal of 

tags, special characters, and stop-words, conversion of text to lowercase, and lemmatization to standardize the 

words. Exploratory Data Analysis (EDA) provided insights into the dataset's structure and distribution through 

visualizations like pie charts, and word clouds, illustrating the most frequent words in each  

CONCLUSION 

In conclusion, this research has successfully classified Nigeria newspapers. By employing a detailed 

preprocessing pipeline that included text cleaning, tokenization, and lemmatization, we ensured that the input 

data was of high quality. Rigorous model evaluation was conducted, and among several models tested, the 

Support Vector Machines (SVM) classifier emerged as the most effective, achieving an impressive accuracy 

of 96.21%. This high performance underscores the importance of thorough data preparation and the selection 

of appropriate algorithms in machine learning projects. 

RECOMMENDATIONS 

Based on the findings and conclusions of this study, several recommendations are proposed for future work 

and practical implementation. Firstly, future research should explore the integration of advanced natural 

language processing techniques, such as, BERT or GPT, to potentially enhance the classification accuracy and 

capture more nuanced contextual information within news articles. These models have shown great promise in 

various text classification tasks and could further improve the performance of the system developed in this 

study. Secondly, expanding the dataset to include a more various news sources and categories could provide a 

broad gauge of the model's generalizability and robustness. This would ensure that the classification system 

performs well across different types of news content and is not biased towards the specific dataset used in this 

research. 
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