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ABSTRACT

In today’s data-driven world, extracting or generating keyphrases is crucial for Natural Language Processing
(NLP). Automated Keyphrase Extraction (KPE) and Keyphrase Generation (KPG) are essential for handling
vast digital content, benefiting fields like search engine optimization (SEQ), social media analysis, and text
generation. The existing KPE and KPG methods struggle in dynamic environments and fail to effectively
distinguish present and absent keyphrases, leading to poor semantic diversity. This research introduces three
novel methodologies to address these issues:

GoD-BERT enhances PLM performance by integrating goal-specific preprocessing, a goal-knowledge graph,
Graph Neural Networks (GNN), and adapter-based BERT fine-tuning. This model! extracts goal-aware
dialogue information and incorporates factual knowledge for better dialogue response generation.
Performance evaluation shows GoD-BERT consistently outperforms BERT, GPT-2, and ERNIE across
various datasets.

GWebPositionRank improves KeyBERT by incorporating spatial analysis at both local (document-level) and
global (web-level) scales. It ranks keyphrases using graph-based methods and WebPositionRank, followed by
diversity computation. Results on the SemEval2017 dataset confirm that GWebPositionRank outperforms
existing unsupervised KPE techniques by leveraging external web sources and semantic diversity scoring,

MADeGen addresses the challenge of distinguishing present and absent keyphrases using reinforcement
learning. It employs a multi-agent framework with an extraction agent and a generation agent, integrating
Wikipedia for enriched keyphrase generation. A specialized reward function assesses the generated
keyphrases against ground truth, triggering actor-critic-based policy optimization. Performance evaluations
show MADeGen significantly improves recall, precision, and Fl-score, demonstrating its efficiency in
fine-tuning keyphrase generation.

Overall, the proposed methods outperform baseline models, proving the effectiveness of knowledge-aware
learning, semantic diversity scoring, and external web sources. These contributions enhance dialogue response
generation and KPE/KPG with notable improvements in precision and recall.
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