


LLM code-driven reasoning
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LLM can leverage code-writing capabilities to solve complex algorithmic/mathematical tasks.



LLM code-driven reasoning
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However, many semantic tasks are challenging to express through code.



Related Work
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• Chain-of-Thought decomposes problems into intermediate reasoning steps via natural language, excelling 
at semantic tasks yet struggling with precise numerical or symbolic operations.

• Program of Thoughts generates code to represent its reasoning steps, excelling at arithmetic tasks yet 
struggling with semantic tasks.

• ScratchPad maintains a program state of intermediate steps when simulating the output of code, enabling 
a LM to act as a code interpreter.



Chain of Code (CoC)
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Given a problem, CoC generates reasoning substeps in the structure of code. CoC runs the code line by line then.

For reach line:
• If executable, the interpreter updates the program state with precise calculations.
• If not executable, the LMulator simulates the expected output, and the program state is updated accordingly. 

This interplay enables CoC to handle a wide range of tasks that mix numerical precision with semantic reasoning.
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Chain of Code (CoC)



Evaluation
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Dataset: BIG-Bench Hard [1]

• Subset of the 23 most challenging tasks from BIG-Bench [2]

• Across diverse problem domains

1. [2210.09261] Challenging BIG-Bench Tasks and Whether Chain-of-Thought Can Solve Them
2. [2206.04615] Beyond the Imitation Game: Quantifying and extrapolating the capabilities of language models

Models: text-davinci-003 form OpenAI

https://arxiv.org/abs/2210.09261
https://arxiv.org/abs/2206.04615


Evaluation
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Chain of Code outperforms the average human raters in 18 out of 23 tasks.



Evaluation
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Chain of Code performs on par with Chain of Thought for the NLP subset, and outperforms 
even the best human raters for the algorithmic subset.



Evaluation
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Unlike CoT, CoC brings benefits even for smaller-sized models.

a-1 refers to model text-ada-001 from OpenAI
b-1 refers to model text-baggage-001 from OpenAI
c-1 refers to model text-curie-001 from OpenAI
d-3 refers to model text-davinci-003 from OpenAI



Beyond NLP tasks
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CoC is well fit for solving robotics tasks because
• They require both semantic and algorithmic reasoning.
• They also involve interfacing with other APIs through code (e.g., control or perception APIs) and with 

users through natural language.



Limitations and Future Directions
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While Chain of Code offers a powerful approach, it also faces some challenges:

1. Running both a code interpreter and an LMulator can be slower than direct text-based reasoning.

2. Some tasks might still be difficult to simulate accurately with code-based reasoning.

3. Future work could focus on refining how the LM simulates non-executable steps to further boost 
performance.
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