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Introduction – What is game-theoretical evaluation and why it is important?
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Prompt Adapter

Observation to Prompt

Response to Action

<Observation>

<Opponent Moves> <Agent Moves>
<Valuation> <Legal Moves> <Num of Players>
<Past Rounds Info>  <Dice Face Values>  ...

Observation Prompt:

You have finished moves <Agent Moves>, your
opponent finished moves: <Opponent Moves>,
Your legal actions are <legal actions>.

Agent Response:
Thought:
As the first player, I have the
advantage of making the
first move. The center
square is the most strategic
position to start with, as it
gives me the most
opportunities to create a line
of three, either horizontally,
vertically, or diagonally
Action:
<C2R2>

<C2R3> <C2R2>
...

<Testify> <Silent>

<2 dices, 6 value>
<Liar> ...

<c8->b7> ...

<3, 5, 4> <Agree> ...

...

Environments
Complete and Deterministic Gaming

Incomplete or Probabilistic Gaming

Tic-Tac-Toe

Connect-4

Breakthrough
Nim

PigLiar's Dice

Blind Auction

Iterated Prisoner's Dilemma Negotiation

Kuhn Poker

• Rigorous rules and a well-defined action/state space, making them ideal for examining the 
strategic reasoning abilities of LLMs.

LLM-vs-LLM for Reasoning Evaluation
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Introduction – Game Taxonomy, and Metrics
• Game Taxonomy

• Evaluation Metrics for LLM vs. LLM
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Results – Various Game-Theoretic Scenarios

• LLMs always failed when competing against 
with optimal solver such as MCTS Agent

• LLMs achieves competitive performance 
compared with MCTS Agent in certain of  games

Complete and Deterministic Games

Incomplete and Probabilistic Scenarios
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Results – Advanced Reasoning and Code Pre-training Matters

Code Pre-training Benefits Strategic Reasoning

Advanced Reasoning Do Not Always Help
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Results – Game-Theoretic Properties
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