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Introduction
Adapting large language models (LLMs) is expensive or impossible.

> Massive computational costs > Inaccessible to black-box LLMs
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Related Works: Proxy-based training
Fine-tuning approach based on the predictive distributions from LLMs[1, 2].

[2] Ormazabal et al., CombLM: Adapting Black-Box Language Models through Small Fine-Tuned Models, EMNLP 2023.

[1] Liu et al., Tuning Language Models by Proxy, COLM 2024.
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Related Works: Proxy-based training
Fine-tuning approach based on the predictive distributions from LLMs[1, 2].

LLMs

Proxy model

Input sequence (X)
Predictive distributions

(vocabulary, untuned)

Predictive distributions

(vocabulary, tuned)

Predictive distributions

(vocabulary)

Prediction (y)

Decoding process

• No back-propagation process through LLMs

→ Mitigating massive computational costs

[2] Ormazabal et al., CombLM: Adapting Black-Box Language Models through Small Fine-Tuned Models, EMNLP 2023.

[1] Liu et al., Tuning Language Models by Proxy, COLM 2024.
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Related Works: Proxy-based training
Fine-tuning approach based on the predictive distributions from LLMs[1, 2].
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• Access to the predictive distributions of LLMs

→ Impossible to train black-box LLMs  

• Requirement of the same vocabulary space

→ Limited applicability

[2] Ormazabal et al., CombLM: Adapting Black-Box Language Models through Small Fine-Tuned Models, EMNLP 2023.

[1] Liu et al., Tuning Language Models by Proxy, COLM 2024.
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Research Question

How can we adapt large language models using smaller models 

without relying on their predictive distributions?

✓ Applicable to all LLMs

✓ No need to match vocabulary space
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Our Approach: KnowProxy

[Training] [Inference]

Proxy-based training through knowledge adaptation.

• LLM: generates textual knowledge relevant to the input sequence.

• SLM: learns a mapping from LLM-generated knowledge to the ground-truth.   
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Our Approach: KnowProxy
Proxy-based training through knowledge adaptation.

• LLM: generates textual knowledge relevant to the input sequence.

• SLM: learns a mapping from LLM-generated knowledge to the ground-truth.   
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Proxy Model

(Trainable)
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a wealth of information?

Relevant textual knowledge

Libraries are known …

Libraries provide access …

…

N knowledge

The answer is Library.
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Our Approach: KnowProxy
Proxy-based training through knowledge adaptation.

• LLM: generates textual knowledge relevant to the input sequence.

• SLM: learns a mapping from LLM-generated knowledge to the ground-truth.   

Large Language Model

(Frozen)

Proxy Model

(Trainable)

Q: Where is known to be

a wealth of information?

Relevant textual knowledge

Libraries are known …

Libraries provide access …

…

N knowledge

The answer is Library.

Independent!
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Our Approach: KnowProxy
Dynamic routing inference based on LLM’s uncertainty.

Large Language Model

(Frozen)
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…
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Answer is (D) library.
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Our Approach: KnowProxy
Dynamic routing inference based on LLM’s uncertainty.
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Books are commonly …
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…

The answer is Library.

The answer is 

Library.

Answer is (D) library.
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Our Approach: KnowProxy
Dynamic routing inference based on LLM’s uncertainty.

Large Language Model

(Frozen)

Proxy Model

(Trainable)

Q: Would a Pict be confused 

by Old English?

Relevant textual knowledge 

& Prediction

A Pict is a member of a pre-

Celtic culture …

Although there is evidence 

of cultural exchange …

…

The answer is “True”.

The answer is 

“False”.

Answer is (B) False.

0.80

0.70

0.82

N knowledge Confidence

Overall 

confidence
0.46

Prediction

…
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Results
Finding 1: KnowProxy demonstrates effectiveness across diverse fine-tuning scenarios.

KnowProxy achieves strong performance

compared to existing proxy-based fine-tuning approaches.
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Results
Finding 1: KnowProxy demonstrates effectiveness across diverse fine-tuning scenarios.

KnowProxy effectively enhances the reasoning performance 

in diverse types of LLMs.

✓ Quantized LLMs

✓ Black-box LLMs



15

Analysis
Finding 2: KnowProxy improves efficiency while preserving performance.

by activating the proxy model 

only when necessary. 
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Analysis
Finding 3: The proxy learns to leverage textual knowledge in a model-agnostic way.

LLaMA

(Frozen)

Proxy Model

(Trainable)

Relevant textual knowledge

ChatGPT

(Frozen)

Proxy Model

(Trained)

Relevant textual knowledge

Replace

Trained only

with LLaMA

e.g.,
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I. KnowProxy is a novel proxy-based fine-tuning framework that adapts LLMs 

through their textual outputs, enabling applicability to black-box settings.

II. KnowProxy adaptively activates the proxy model only when necessary, 

improving efficiency while preserving performance.

III. KnowProxy demonstrates effectiveness across diverse benchmarks and 

training setups, highlighting its practical value in fine-tuning scenarios.

Conclusion

• Code is available at https://github.com/2gukhyeon/KnowProxy.

https://github.com/2gukhyeon/KnowProxy
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