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Abstract

Purpose: This study explores performance of Support Vector Machine (SVM) and Naive Bayes
(NB) classification techniques for Nepali news classification.

Methods: To experiment the system, news were collected from different online social media
news portals. We analyzed user interactions with news posts to identify patterns and preferences
across different domains, specifically health and politics.

Results: Our study evaluates effectiveness of these classification models based on accuracy,
precision, recall, and F1l-score. Results indicate that while SVM generally provide better clas-
sification performance with 91.5% accuracy, Naive Bayes with an accuracy of 85.3% remains a
competitive alternative due to its simplicity and efficiency.

Conclusion: Our research work applies SVM and Naive Bayes models to classify Nepali news
enabling automated categorization of news articles into predefined categories.

Keywords: Feature Extraction; Naive Bayes; Nepali Corpus; Nepali News Classification; Sup-
port Vector Machine

1 Introduction

Social media has become an increasingly important part of our daily lives in the last few years
(Kemp, 2025). With the convenience built into smart devices, many new ways of communication
have been made possible via social-media applications. When an individual wants to access or
share particular news, it should be organized or classified in a proper class. This automatic
classification of a given text assigns a label or class using a computer program.

Facebook is one of the platforms that academics are interested in (Lewis et al., 2008). It has a
large number of subscribers worldwide and contains personal information. For creating a profile
of a user, we need to analyze the data. Capturing information about the users and their interests
is the main function of user profiling (Pereira & Rodrigues, 2020). Much of the research has
been done on profiling in the field of recommender systems. Various profiling techniques have
been evolved.

With the exponential growth of digital news, efficient and automated news classification has
become essential for information retrieval and recommendation systems (Wu, Wu, Huang, & Xie,
2021). Traditional manual classification is time-consuming and inefficient. Machine Learning is
applied in cases where a programmer cannot explicitly tell the computer program, what to do
and what steps to take.

In Nepal, where Nepali is the primary language, automated classification of news articles into
categories like politics, sports, and entertainment is crucial for better information dissemination.
Nepali news classification, however, faces challenges due to the unique linguistic features of
Nepali and the limited availability of language resources (Dam, Panday, & Thapa, 2021). High-
quality labeled Nepali news datasets are rare. Also, Nepali is morphologically rich and one word
can have many forms which is shown in Figure 1 below:
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Figure 1: Many forms of a single word.

This study aims to apply and compare Naive Bayes and SVM algorithms for Nepali news clas-
sification focusing on evaluating their performance in terms of accuracy, precision, recall, and
Fl-score. The results provide insights into the effectiveness of these algorithms for Nepali text
classification and offer a foundation for further research in this domain.

2 Materials and methods

This research collects Nepali news data, preprocesses it with tokenization, sentence breaking, and
stop word removal, and splits it into training and testing sets. Naive Bayes and SVM models are
trained with training dataset and evaluated with testing dataset to classify the news into health
and politics categories. The evaluation is based on accuracy, precision, recall, and F1-score.

Data Data Pre- Train-Test Model Model
Collection *| processing |~ Split = | Train-Test *| Evaluation

Figure 2: Block Diagram of Research Methodology.

2.1 Dataset collection

The data, for this research, were scrapped from two Nepali news portals: ganthan.com and
peacepokhara.com. Both portals publish content in Nepali language, ensuring that all the news
articles used in this study are in Nepali. Altogether five hundred twenty-three (523) data were
collected from Nepali news portals. The dataset, in .csv format, consists of four attributes:
news_id, news_title, news_body and category. The sample of the data set is shown in Figure 3
below.

News_id: 01

News_title: OIF ANTRGTS e WA JUGAR : Ha¥

News_body: Wﬁﬂwmﬂﬁwﬁﬁﬁmmmm
O ARSIk W JUaR T JUds RIS Ufddsd TRaT 8 |
URERT Ty HeTRUTAdT Qo AT S Tl TUiT diee el
YHlEdR Havd Oy ANRE W IuaRS) it alffid 3w sl faa
JaHIY R e g SRIBI HRU WY ARG W JUdREE dieid
gdgaa g 831 gl 3 UA - FAgjed Suara] aift eiiba sifiF g
THS 1* 3Tl DIUel foTdd! S a1 ST o & i srae 7
Yl A ST |

Figure 3: Sample of dataset.

2.2 Data Preprocessing

Once the data were collected, the next step involved preprocessing to prepare it for analysis.
During this stage, raw posts were carefully cleaned and structured. From the collected data,

T
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separate training datasets were created, specifically focusing on news posts related to two key
categories: health and politics. These categories were chosen to ensure that the classification
model could be effectively trained to recognize and differentiate between topics relevant to these
important sectors. The preprocessing included tasks such as removing irrelevant content, stan-
dardizing text, and organizing the data into clear, labeled categories for the model to learn from.
Preprocessing techniques such as tokenization, stemming, and stopword removal are crucial for
improving classification performance in low-resource languages like Nepali (Saud, 2025).

2.2.1 Tokenization

Tokenization is breaking of text into smaller meaningful units (words, punctuation, etc.) called
tokens, so that these can be processed by further modules. Along with tokenization, boundaries
of sentences in a larger text are also determined, it is called sentence breaking. The tokenizer
here included Indic NLP which is a rule-based tokenizer and sentence breaker. It handles various
Indian language scripts and languages. It also allows different lists of not breaking prefixes (words
that are commonly followed by a dot, but do not end sentence) for different scripts and languages.

2.2.2 Stop words Removal

Stopwords are common words that do not carry significant meaning and often occur frequently in
the text. In this research, stopwords specific to the Nepali language were identified and removed
from the news articles. In our work, some of the stop words removed are shown in Figure 4
below:

3T, AP, HTDIW, TRIS. TASe, HSIAR,Iad, I, Ha,

Figure 4: Removed stopwords from the dataset.

2.2.3 Word Stemming

Stemming is used to reduce the given word into its stem. Since the word stem reflects the
meaning of a particular word, we have segmented the inflected word of derivational word into a
stem word so that the dimension of vocabulary can be reduced to significant manner. Here, we
removed the affixes and suffixes to get the root words.

UReRTeRT AR ARt srgdrel wWRla 7+ AFT
[ TRaRT, AR, s, srudra, TRgfs, T, 91 ]

Figure 5: Removal of affixes and suffixes.

2.3 Algorithm

Our work used two classical algorithms: SVM and Naive Bayes classifiers. SVM is a discrimina-
tive classifier that uses a hyperplane to separate different categories in a high-dimensional space.
It is primarily a binary classifier, designed to find the optimal hyperplane that divides data into
two classes (Dam, Giri, Thapa, & Panday, 2024). However, it can be extended to multi-class
classification using techniques such as one-vs-one or one-vs-rest (Vapnik, 1995).

Naive Bayes is a probabilistic classifier based on Bayes’ theorem, which assumes the indepen-
dence of features given the class. Despite the strong independence assumption, it is effective for
text classification tasks. The Naive Bayes classifier is simple to train and works well for high-
dimensional data, making it suitable for applications like spam detection and news classification
(Rennie et al., 2013).
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3 Results

We trained both classifiers using a 70:30 train-test split and evaluated their performance.

Table 1: Model performance at 70:30 data-split

Classifier Accuracy Precision Recall F1-Score

SVM 91.50% 92.00%  91.00%  91.50%
Naive Bayes  85.50% 86.00%  85.00%  85.50%

Table 1 shows the classification report of both the classifiers: SVM and Naive Bayes. Fig-
ure 2 shows the confusion matrix with SVM and Naive Bayes classifier on test data. SVM
outperformed Naive Bayes in terms of accuracy due to its ability to model complex decision
boundaries. However, Naive Bayes is faster in training and classification, making it suitable
for real-time applications. The accuracy of both classifiers was affected by overlapping terms
between the categories which is shown in Figure 6 below:

"SIETe," "SHE, "TSTHE."

Figure 6: Sample of overlapping terms.

Similarly, Posts related to health received more engagement from younger audiences, while po-
litical posts attracted more discussion and controversy.
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Figure 7: Confusion Matrix with SVM and Naive Bayes.

4 Discussion

Text classification has gained significant attention with the application of machine learning mod-
els such as Naive Bayes and SVM. Here, The SVM model consistently outperformed Naive Bayes
in all metrics. SVM’s Precision is the highest among all metrics but drops slightly in Recall.
The Naive Bayes model shows lower values across all metrics compared to SVM.
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Model Comparison at 70:30 data-split
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80.00%

Accuracy Precision Recall FlScore

SV Maive Bayes
Figure 8: Classifiers comparison at 70:30 data-spit.
Both models showed some variation across the four metrics, but SVM remains superior in overall

performance.
Input section:

Text 33-health | ¥ s Sfevs = s weatmm a6

Text 34-health :-‘il.-'l'rﬂ‘f!-i welt nftga getes A T
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Figure 9: Input section.

Output section:
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Figure 10: Output section.

5 Conclusion

This study demonstrates that SVM outperforms Naive Bayes in terms of accuracy for news
classification. Classifiers were trained on a dataset of categorized news articles, specifically
focusing on health and politics. However, Naive Bayes continues to be a strong contender due to
its simplicity and speed. Future research could explore hybrid models that combine the strengths
of both classifiers to further improve classification performance.
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