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Abstract

This study empirically demonstrates the limitations of existing RAGAS metrics in evaluating game NPC dialogue
systems and proposes a cognitive science-based PRIME evaluation framework. Among four RAG systems evaluated,
Memory Stream RAG, which ranked lowest in RAGAS (0.377), showed the highest performance in the proposed
PRIME metrics. This discrepancy occurs because existing metrics focus solely on accuracy, negatively evaluating
natural forgetting and relationship evolution. The five proposed metrics achieved r=0.81 correlation with human
evaluation (p<0.001), a 3.5x improvement over RAGAS (r=0.23). Through experiments with 30 experienced gamers
(100+ hours of RPG gameplay), we validated the framework's effectiveness, with Memory Stream RAG rising from
lowest rank (4th) in RAGAS to highest rank (Ist) in NPC metrics.
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