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Abstract

The rapid expansion of digital media has led to an overwhelming volume of news
articles being generated daily, making it challenging to efficiently organize, filter, and
access relevant information. Automatic news topic classification has become essential
for managing and structuring this vast amount of textual data. This project aims to
develop a machine learning-based system that automatically classifies news articles
into predefined categories based on their content.

A balanced dataset consisting of multiple news topics is used, and various Natural
Language Processing (NLP) techniques are applied, including text preprocessing,
tokenization, stop-word removal, and feature extraction. The processed text is
transformed into numerical representations to enable effective model training.
Multiple classification algorithms are evaluated, among which the Random Forest
classifier demonstrates strong performance, achieving high accuracy, precision, and
recall on the test dataset.

Additionally, feature importance analysis is conducted to identify the most influential
words contributing to accurate classification. The developed model provides an
efficient and scalable solution for automatic news categorization. It can be integrated
into media platforms, search engines, and digital libraries to improve content
organization, enhance user experience, and enable faster information retrieval.

I. Introduction

The rapid expansion of digital news platforms has resulted in an enormous volume of
news content being generated and published every day. With thousands of articles
covering diverse topics such as politics, sports, business, technology, and
entertainment, it has become increasingly challenging for readers and news
organizations to efficiently organize, manage, and retrieve relevant information. This
information overload makes it difficult to access content quickly and accurately.

Traditionally, news articles are categorized manually or using simple keyword-based
methods. However, manual classification is time-consuming, labor-intensive, and
prone to human errors, especially when dealing with large-scale datasets. On the other
hand, traditional keyword-based approaches often fail to capture the contextual
meaning and semantic relationships within text, resulting in inaccurate classification.

To address these challenges, there is a growing need for automated and intelligent
systems that can efficiently classify news articles. Machine Learning (ML) and
Natural Language Processing (NLP) techniques provide powerful tools for analyzing
textual data and identifying patterns within it. By leveraging these techniques, it is
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possible to build models that can automatically categorize news articles based on their
content.

I1. Literature Survey

Existing research demonstrates that Machine Learning (ML) and Natural Language
Processing (NLP) techniques are highly effective for news topic classification.
Several studies have utilized popular datasets such as the BBC News dataset and
various Kaggle news datasets to build and evaluate classification models. These
datasets provide a diverse collection of news articles across multiple categories,
making them suitable for training and testing classification algorithms.

Researchers have applied algorithms such as Naive Bayes, Support Vector Machine
(SVM), Random Forest, and Logistic Regression to classify news articles into
predefined categories. Among these, Naive Bayes and SVM are widely used due to
their efficiency in handling high-dimensional text data, while Random Forest offers
improved accuracy through ensemble learning. These models have achieved high
performance by effectively learning patterns from textual features.

A key component of successful classification models is the use of text preprocessing
techniques, including tokenization, stop-word removal, stemming, and TF-IDF feature
extraction. These techniques help convert raw text into meaningful numerical
representations, improving model accuracy and efficiency.

Recent advancements in the field have explored deep learning models such as
Artificial Neural Networks (ANNs), Convolutional Neural Networks (CNNs), and
transformer-based approaches, which further enhance classification performance by
capturing contextual and semantic information within text.

III. System Analysis

The rapid increase in digital news content requires an efficient system capable of
handling large-scale textual data. Traditional systems are not designed to process such
high volumes of information in real time, leading to delays and inefficiencies in
content organization. Therefore, an automated system becomes essential to manage,
classify, and retrieve news articles effectively.

Another important aspect of system analysis is understanding the nature of textual
data. News articles contain unstructured data, which makes it difficult to process
using conventional methods. The proposed system addresses this challenge by
converting unstructured text into structured numerical representations using NLP
techniques, enabling better analysis and classification.

The system also focuses on improving classification accuracy by learning patterns
from historical data. Unlike rule-based systems, machine learning models
continuously improve as more data becomes available. This adaptability ensures that
the system remains effective even when new topics or trends emerge in the news
domain. Furthermore, the proposed system is designed to be scalable and efficient,
allowing it to process large datasets without significant performance degradation.
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Existing System

In many traditional news platforms, classification is performed manually by editors
who assign categories based on their understanding of the content. While this
approach can be accurate for small volumes of data, it becomes impractical as the
number of news articles increases. Manual classification also introduces
inconsistencies, as different individuals may interpret the same content differently.

Some systems rely on basic keyword-matching techniques, where predefined words
are associated with specific categories. However, this method lacks the ability to
understand context, synonyms, or semantic meaning. For example, an article about
“stock market growth” may not be correctly classified if the exact keyword is missing,
even though it clearly belongs to the business category.

Disadvantages of Existing System

- Time-consuming and labor-intensive manual process

- High chances of human error

- Inaccurate classification due to lack of context understanding
- Inefficient for large-scale data

- Limited adaptability to new topics or patterns

- Poor performance with ambiguous or complex text

Proposed System

The proposed system introduces an automated and intelligent approach to news
classification using Machine Learning (ML) and Natural Language Processing
(NLP) techniques. Unlike traditional methods, the system is capable of understanding
the context and semantic meaning of text, enabling more accurate categorization of
news articles. It processes large volumes of data efficiently and reduces the need for
manual intervention.

The system begins with data preprocessing, where raw text is cleaned by removing
punctuation, stop words, and irrelevant characters. Tokenization and normalization
techniques are applied to convert the text into a standardized format. This step ensures
that the input data is consistent and suitable for further processing.

Following preprocessing, feature extraction is performed using techniques such as
TF-IDF, which converts textual data into numerical vectors by assigning importance
to words based on their frequency and relevance. This allows the model to focus on
meaningful terms that contribute to classification.

Advantages of Proposed System

- High accuracy in classification

- Automated and time-efficient process

- Handles large volumes of data effectively

- Better understanding of text context

- Scalable and adaptable to new data

- Improves content organization and retrieval
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IV. Methodology

The system follows a structured machine learning pipeline for automatic news topic
classification. Initially, data collection is performed by loading a dataset containing
news articles along with their respective topic labels such as politics, sports, business,
technology, and entertainment.

Next, Exploratory Data Analysis (EDA) is conducted to understand the distribution of
categories and basic characteristics of the text data. This helps in identifying patterns
and potential issues in the dataset.

In the preprocessing stage, the text is cleaned by removing punctuation, special
characters, and stop words. The cleaned text is then converted into numerical form
using techniques such as TF-IDF or Count Vectorizer. The dataset is divided into
input features (X) and target labels (y).

During model training, the dataset is split into training (80%) and testing (20%) sets.
Machine learning algorithms such as Naive Bayes, Random Forest, and Logistic
Regression are trained on the data to learn classification patterns.

The models are then evaluated using metrics such as accuracy, precision, recall, and
confusion matrix to assess performance.

System Architecture

- Input Layer: News articles dataset

- EDA Module: Analyze data distribution and patterns

- Preprocessing Module: Cleaning, tokenization, TF-IDF
- Model Training: ML algorithms (NB, RF, LR)

- Evaluation Module: Accuracy, precision, recall

- Prediction Module: Classifies new articles

- Output Layer: Displays predicted topic
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V. Result and Output

Irain size: (12¢66d, 4)
Test size: (7600, 4)
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Class . -
Index Title Description text
0 3 Wall St. Bears Claw Back Into the Black Reuters - Short-sellers, Wall Street's Wall St. Bears Claw Back Into the Black
(Reuters) dwindli... (Reute...
1 3 Carlyle Looks Toward Commercial ~ Reuters - Private investment firm Carlyle Carlyle Looks Toward Commercial
Aerospace (Red... Grou... Aerospace (Reu...
9 3 QOil and Economy Cloud Stocks' Outlook Reuters - Soaring crude prices plus Oil and Economy Cloud Stocks' Outlook
(Reuters) worries\ab... (Reuters...
3 3 Iraq Halts Oil Exports from Main Southern Reuters - Authorities have halted oil Iraq Halts Oil Exports from Main Southern
Pipe... exportif... Pipe...
4 3 Ol prices soar to all-ime record, posing  AFP - Tearaway world oil prices, toppling Oil prices soar to all-time record, posing
NEW... reco... NEW...
Class Category Precision Recall Fl-Score Support
1 World 0.93 0. 90 0.92 1900
2 Sports 0. 96 0.98 0.97 1900
3 Business 0.89 0. 88 0.89 1900
4 Sci/Tech 0.89 0. 90 0.90 1900
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Macro Average (.92 0.92 0.92 7600
Weighted
0.92 0.92 0.92 7600
Average
Confusion Matrix
E 55 76 .
g 1250
= = 1000
=

Business

11

Siech

Sports

Predicted

ISSN:2250-3676

121

Business

www.ijesat.com

— 750

- 500

- 250

Page 1253 of 1257



International Journal of Engineering Science and Advanced Technology(IJESAT) Vol 26 Issue 04, April, 2026

Model Accuracy Comparison

0.8 A1

0.6

Accuracy

0.2 1

0.0 -

es jon Q‘h
Eaa‘l - ?‘eq\,e S \;‘nea" 5
Loq'.s‘-‘c

Dataset Class Distribution

30000

25000 4

20000 A

15000 A

Count

10000 A

5000 A

Class

ISSN:2250-3676 www.ijesat.com Page 1254 of 1257



International Journal of Engineering Science and Advanced Technology(IJESAT) Vol 26 Issue 04, April, 2026

VI. Conclusion

This project successfully developed a machine learning-based system for automatic
news topic classification using a labeled dataset of news articles. The model
effectively categorizes news into various topics such as politics, sports, business, and
technology, reducing the need for manual classification.

By applying text preprocessing techniques and machine learning algorithms, the
system achieves improved accuracy and efficiency in handling large volumes of
textual data. The use of Natural Language Processing (NLP) enables the model to
understand patterns and extract meaningful features from news content.

Overall, the project demonstrates the significant potential of machine learning and
NLP in managing and organizing digital news data. The developed system can assist
news platforms in better content organization, faster information retrieval, and
delivering more relevant and personalized information to users.
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