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Phishing websites pose a major cybersecurity risk by imitating legitimate platforms to steal sensitive 
information[1]. Traditional detection methods, such as blacklists and heuristic approaches, struggle against 
evolving phishing tactics, requiring advanced solutions[2]. Natural Language Processing (NLP) enhances 
detection by analyzing textual and structural elements of web content, identifying deceptive keywords and 
manipulative language[3]. This study proposes an NLP-based phishing detection framework integrating 
tokenization, sentiment analysis, and machine learning classifiers to improve accuracy[4]. Recent deep learning 
advancements, including CNNs and RNNs, further strengthen phishing detection by analyzing both text and 
visual elements[5]. However, challenges remain, such as phishing websites constantly changing content and 
structure to evade detection[6]. Multilingual NLP models and social media phishing detection techniques 
continue to evolve, improving adaptability[7]. This research contributes by developing an adaptive and scalable 
phishing detection system to enhance cybersecurity defenses[8]. 
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The NLP-based phishing detection system effectively identifies phishing websites with a high accuracy of 
95.6%, ensuring minimal false positives (2.5%) and false negatives (3.4%). This is achieved by integrating 
multiple detection techniques, such as URL analysis, content analysis, and sentiment analysis, which work 
together to distinguish phishing sites from legitimate ones. Feature extraction techniques like TF-IDF and N-
grams play a crucial role in identifying common phishing keywords and deceptive phrases, helping the model 
make accurate predictions. Sentiment analysis further enhances detection by examining the emotional tone of 
web content, as phishing sites often use fear or urgency to trick users. This method improves accuracy by 7%, 
making it a valuable addition to phishing detection. The system also demonstrates adaptability to new threats, 
detecting 89% of previously unseen phishing websites. This adaptability is achieved through continuous 
learning and model updates. However, further refinements are needed to ensure the system keeps up with 
rapidly evolving phishing tactics. 
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