
Strategist
Self-improvement of LLM Decision Making via Bi-Level Tree Search



Resistance: Avalon

• Social deduction game
• Heavy language and 

conversation 
component



Challenging benchmark

• Multi-turn
• Multi-agent
• Textual discussion
• Partial observability



Key challenge

How can we get an LLM-
agent to self-improve itself 
for complicated tasks?
- Leverage abstraction 

strengths of LLM
- Extract high level 

“intuition” of LLM



Example value heuristic

The agent learns how to 
evaluate game states!

Very intuitive for both 
LLMs and humans



Example COT strategy

The agent learns how
to craft deceptive 
statements!

The agent learns a step-
by-step COT process all 
by itself



Self-improvement loop

Use 
evolutionary 
search 
strategy



Strategist agent vs other AI agents

Strategist compares favorably 
against both search only and 
LLM only methods



Strategist vs Humans

Strategist is much better at concealability than 
human players!


