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Background

◼ Fine-tuning is an effective technique for the domain adaptation of a LLM.

◼ Adapters trained from a specific LLM are tightly coupled with it and are not transferable to 

other models

Qwen Deepseek

Transfer



Background

◼ Transfer learning methods, such as knowledge distillation, have shown that knowledge can 

be transferred when two models share a similar feature space.

◼ This inspires us to ask: Do different LLMs possess similar feature spaces, which would 

allow for cross-model knowledge transfer?



Background

◼ Considering this from the dimension of attention patterns: while language models differ in 

structure and training data, they all essentially use Multi-Head Attention for contextual 

aggregation. This suggests their attention patterns might converge  to similar modes. 
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Order-Level Attention

◼ Different models have varying numbers of layers and heads, and the architecture of each 

layer also differs. 

◼ We cannot directly compare their attention patterns. We need to find a representation that 

shares a common physical meaning.



Order-Level Attention

◼ While layer structures vary between models, they all aggregate context via a Multi-Head 

Attention (MHA) block and a residual connection.

◼ The contextual information aggregation matrix (Attention Rollout) can be expressed as:



Order-Level Attention
◼ We found that the 'attention sink' phenomenon exists in the attention rollouts of different models

◼ This is caused by the presence of ineffective components within them



Order-Level Attention
◼ Decompose the Attention Rollout by order to obtain the attention for each order.

◼ There is a significant similarity in the same-order attention across different models.



◼ Decompose the Attention Rollout by order to obtain the attention for each order.

◼ There is a significant similarity in the same-order attention across different models.

Order-Level Attention



Order-Level Attention
◼ Qualitatively analyze the similarity of same-order attention across different models

◼ We use a visual classifier in place of a human to provide an objective assessment of this 

similarity



Order-Level Attention

◼ Qualitatively analyze the similarity of same-order attention across different models

◼ Use the target model's OLA to retrieve the corresponding OLA from the source model



Relation between OLA and Syntactic Knowledge

◼ The syntactic dependency structure of the original sentence can be predicted using only OLA

◼ OLA encodes syntactic knowledge and can serve as a syntactic feature
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Transferable OLA Adapter

◼ Leveraging the above findings, we propose a training-free adapter transfer method (TOA)

◼ Trains an adapter by using OLA as a universal, cross-model syntactic feature for its input



Transferable OLA Adapter
◼ Validated on several NLP tasks, including RE, NER, POS tagging, and DP, TOA achieves 

effective, training-free cross-model adapter transfer, significantly enhancing the capabilities of 

the target model.
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Conclusion

◼ We propose Order-Level Attention (OLA) to unify the attention of different LLMs into a 

comparable representation.

◼ We present two key findings:

◼ Same-order OLA exhibit significant similarity across different LLMs.

◼ OLA encodes syntactic knowledge.

◼ Leveraging these findings, we propose the Transferable OLA Adapter (TOA), which achieves 

training-free, cross-model adapter transfer.
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