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LAyer-SElective Rank reduction*

*Pratyusha Sharma, Jordan T Ash, and Dipendra Misra. The truth is in there: Improving reasoning in language models 
with layer-selective rank reduction. In The Twelfth International Conference on Learning Representations. 2024.



Primary Shortcomings of LASER

High computation time largely due to searching across entire 
model

Limited to considering one subspace for fitting noise



Introducing Efficient LLM Adaptation



Gradient Step Search

Reducing Layers to Consider
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Original LASER Approach

WLRW = U
VTΣ

Original

Original finds one optimal subspace



Clustering LASER Approach
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“100” Evaluation

When performing our search with just 100 examples from the 
dataset, we can still obtain a very performant model

Bios Gender
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• “sarah lee is a 
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Efficient LLM Adaptation on GPT-J



Efficient LLM Adaptation on Roberta



Efficient Technique Study with GPT-J



Efficient Technique Study with GPT-J



Clustering Technique Study



Summary
Our work contributes the following:

Gradient-guided matrix selection

Sample-efficient evaluation
Multi-subspace factorization

Adapting LLMs

Thank you.
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