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Mix-LN: Unleashing the Power of Deeper Layers by Combining Pre-LN and Post-LN

We propose Mix-LN to makes deep layers indispensable.

• ✅ Combines Pre-LN and Post-LN within the same model

• ✅ Balances gradients and boosts deep-layer learning

• ✅ Improves representation diversity and training efficiency

• ✅ Simple, effective, and easy to integrate

Perplexity (↓) comparison of various layer normalization methods

Fine-tuning performance (↑) of LLaMA with various normalizations

Angular distance from initial layer ℓ (x-axis) with block size n (y-axis) of 
LLaMA-130M

💡Mix-LN keeps deep-layer signal alive; vanilla Pre-/Post-LN waste it. 

Accuracy (↑) comparison of Pre-LN and Mix-LN on ViT models

Training curve (eval perplexity) of Mix-LN and Pre-LN with LLaMa-7B

Comparison of gradient norms and performance drops.

Which Layers Really Matter ?🤔
A Pruning-Based Reality Check 

• (a-b) Angular distance matrices show early layers are redundant

• (c-d) Removing any deep layer hurts much more

Layer Pruning Analysis Method Experiments

Why Does It Work? 
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Vanishing derivative💥


