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MetaSPO: Meta-level System Prompt Optimizer

» Existing prompt optimization methods mainly focus on user prompts for specific » We propose MetaSPO, a meta-learning framework that solves bilevel optimization
tasks, overlooking the system prompt that could significantly influence to LLMs. by iteratively alternating between an mner loop and an outer loop to ensure synergy
(A) Prompt Input in LLM : (B) Task-Specific Optimization : (C) Bilevel System Prompt Optimization (Ours) between SyStem and user pl‘OIIlptS and generallzatlon across tasks.
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behavioral framework for adapting to unseen user prompts and creating synergy. (B) Outer Loop: System Prompt Optimization

Experimental Results

» Our optimized system prompt demonstrates superior generalization performance

Bilevel System Prompt Optimization

» We introduce the novel problem of Bilevel System Prompt Optimization.

Our objective is to obtain system prompts that are robustly effective when coupled with on unseen tasks and robustness across diverse user prompts.
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Inner Loop: Optimizes the user prompts to maximize task-specific performance. » Our optimized system prompt serves as a strong foundation, enabling improved

performance and greater efficiency when further optimizing user prompts.
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