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Introduction
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Motivation

• How to efficiently transfer the CoT capabilities that LLMs possess to 
SLMs while preventing LLMs from producing erroneous reasoning 
explanations that could degrade performance.

• How to uniformly consider CoT prompts with different structures, such 
as chain, tree, and graph structures, in the process of knowledge 
transfer (i.e., prompting LLMs and training SLMs).
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Contribution

• UniCoTT prompts LLMs to construct precise structured CoTs (i.e., 
UniCoT) in a unified way. 

• UniCoTT utilizes the proposed unified supervised learning and 
structural consistency learning strategies to transfer knowledge of 
structured CoT to SLMs.
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Methods
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Overview of UNICoTT

Teacher Network

Student Network
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Construction of UNICoT

Iteratively Constructing UniCoT

Unified Representation of UniCoT
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Node-level supervised contrastive loss
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Structural consistency learning
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Experiment 
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Experiment 
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Experiment 
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Conclusion
In this paper, we :
• Present a unified distillation framework, UniCoTT, designed for CoT with diverse 

reasoning structures. 
• Propose an efficient method for generating CoT with diverse structures and its unified 

representation approach.
• Introduce a node-level supervised contrastive loss and structural consistency 

learning strategy, aimed at facilitating supervised learning and representa- tion 
learning for structural knowledge transfer, respectively. 

• Derive an upper bound for the structural representation error and achieve structural 
constraints by optimizing this upper bound. 

• The experimental results show that UniCoTT can effectively improve the performance 
of SLMs on factual reasoning, multiple-choice QA, and NLU tasks.



14

PKUSZ-SECE

现代信号与数据处理实验室
Advanced Data & Signal Processing Laboratory

14

Thank you!
Q&A


