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NEW FINDINGS OF THE THESIS
	This thesis investigates the detection of Vietnamese harmful news articles in cyberspace, focusing on politically harmful content presented through a combination of text and images. To address the limitations of methods that process only a single data modality and to reduce dependence on manually labelled data, the thesis proposes multimodal models that combine textual and image features and also explores semi-supervised learning. The main new findings are as follows:
	1. A multimodal model for detecting Vietnamese harmful news articles is proposed by combining PhoBERT for text-feature extraction with Swin Transformer V2 for image-feature extraction. The model supports both binary classification (ordinary and harmful news articles) and four-class classification: ordinary news, defamation/slander, calls for opposition, and promotion of extremist ideology. In binary classification experiments, the model achieved 97.00% accuracy, 97.00% precision, 97.10% recall, and a 97.00% F1-score. In multi-class classification, it achieved 95.67% accuracy, 95.71% precision, 95.67% recall, and a 95.68% F1-score. Comparisons show that the proposed model outperformed the fusion configurations evaluated in the thesis.
	2. A semi-supervised model for detecting Vietnamese harmful news articles is proposed, building on the PhoBERT and Swin Transformer V2 multimodal model and using pseudo-labeling to exploit unlabelled data. Experiments were conducted with labelled training-data proportions ranging from 5% to 50%. The model maintained an F1-score of 85.78% with only 5% labelled data, and achieved 90.30%, 92.18%, 93.24%, and 93.45% with 10%, 20%, 30%, and 50% labelled data, respectively. With 30% labelled training data, it achieved 93.19% accuracy, 93.30% precision, 93.19% recall, and a 93.24% F1-score, demonstrating its ability to exploit unlabelled data when labelled data are limited.
	3. A dataset of 18,000 Vietnamese news items containing both text and images was collected and constructed for training, evaluating, and comparing harmful-news detection models. The dataset includes ordinary news and the harmful-news categories covered by the scope of the study, providing an experimental basis for evaluating multimodal and semi-supervised models.
APPLICATIONS, PRACTICAL APPLICABILITY AND ISSUES REQUIRING FURTHER STUDY
	The proposed models can serve as a basis for developing tools to detect, classify, and monitor Vietnamese harmful news articles containing both text and images in cyberspace. Combining the two modalities enables the models to exploit complementary linguistic and visual information, while semi-supervised learning has the potential to reduce the amount of manually labelled data required. To improve practical applicability, the thesis identifies the following issues for further study:
	1. Expand the size and diversity of the dataset by collecting news items from a wider range of social media sources, and investigate extending the scope to harmful-news categories beyond political content.
	2. Investigate advanced deep-learning techniques, such as self-supervised learning and few-shot learning, to reduce dependence on manually labelled data and improve adaptability when training data are limited.
	3. Extend the multimodal models by incorporating video and audio, and investigate their applicability to other languages in order to assess the generalizability of the proposed methods.
	4. Further reduce error propagation during pseudo-labeling and improve discrimination between news categories with similar semantics or sophisticated disguised wording.
	5. Develop an online monitoring system capable of supporting real-time detection of harmful news articles in cyberspace. Practical deployment should be further evaluated in terms of performance, reliability, and the ability to process continuously arriving data.
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