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MOTIVATION
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▪ Scaling LLMs with More Parameters

▪ Example: Llama-3.1-405B

▪ Reducing the Number of Parameters 

▪ Techniques: Pruning, Parameter 

Sharing, Matrix Decomposition

▪ Avoiding Training from Scratch

▪ Not affordable

Image source: Gerstmayr, J., Manzl, P. & Pieber, M., 2024
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PARAMETER SHARING
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▪ Parameter Sharing → Reduces Count 

but Limits Flexibility

▪ Less Flexibility → Potential Performance 

Drop

▪ Performance Drop → Model Retraining
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BASIS SHARING
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▪ Identify Commonalities Across Layers

▪ Share the Commonalities (Basis), Keep 

Unique Parts (Coefficients)

▪ Reduce Parameters without Losing Flexibility 

& Performance

▪ No Need for Retraining
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HOW TO
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▪ Concatenate all matrices to be shared.
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HOW TO
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▪ Concatenate all matrices to be shared.

▪ Do SVD to delete redundant component.
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HOW TO
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▪ Concatenate all matrices to be shared.

▪ Do SVD to delete redundant component.

▪ This part is shared between different

matrices.
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HOW TO

1 3.0 3 .25 8

▪ Concatenate all matrices to be shared.

▪ Do SVD to delete redundant component.

▪ This part is shared between different

matrices.

▪ This part is hold by each matrix to keep its

diversity.
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MATRIX CALIBRATION
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▪ Take outliers in the input data into account. 

▪ Scale weight matrices based on the presence 

of outliers in the input data before 

concatenation. 

▪ Minimize ||𝑋(𝑊 −𝑊′)||𝐹 instead of ||𝑊 −
𝑊′||𝐹 to improve accuracy and account for 

data-dependent variations.
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MODEL OVERVIEW
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▪ Two consecutive layers in a LLaMA model are 

considered.

▪ The weight matrices 𝑊𝑄, 𝑊𝐾 , 𝑊𝑉 , Wup, Wgate , Wdown

share a common basis, and keep own coefficient at

the same time.

▪ 𝑊𝑂, 𝑊𝑑𝑜𝑤𝑛 are compressed using SVD only, as 

sharing them leads to higher reconstruction errors.
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RESULTS
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Basis Sharing outperforms other decomposition

methods at the same compression ratio.
Basis Sharing can improve the 

throughput of a model without any 

specific optimization.

Ba s i s  S ha ri n g : C r oss - l ay er  Pa r am e ter  S ha r i ng


	Slide 1: BASIS SHARING: CROSS-LAYER PARAMETER SHARING for Large Language Model Compression  
	Slide 2: MOTIVATION
	Slide 3: Parameter Sharing
	Slide 4: Basis Sharing
	Slide 5: How to
	Slide 6: How to
	Slide 7: How to
	Slide 8: How to
	Slide 9: Matrix calibration
	Slide 10: Model overview
	Slide 11: Results

