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The paper demonstrates the significant potential of multi-agent debate frameworks in enhancing the reasoning capabilities

of large language models (LLMs), particularly through leveraging model diversity. This approach achieves state-of-the-art

results on benchmarks such as GSM-8K and ASDiv, outperforming even GPT-4 in some cases. However, the

framework’s success hinges on maintaining a balance in the diversity and capacity of participating models, as stark

differences can lead to issues like the degradation of stronger models’ performance. Moreover, the computational

demands and resource requirements of running multiple models and iterative debates pose challenges for scalability,

particularly in real-time or cost-sensitive applications.

The reliance on the summarizer model as a central component underscores the need for robustness, as inaccuracies in

summarization can compromise the overall output. While the methodology excels in structured tasks like mathematical

reasoning, its applicability to less structured domains such as creative or ethical reasoning remains unexplored.

Addressing these limitations—particularly scalability, domain generalization, and debate dynamics—will be crucial to

unlocking the broader potential of this promising framework.
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