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Motivation: depth scaling pays diminishing returns

● Pre-LN dominates in modern LLMs
— simple yet stable at scale

● But, Pre-LN faces the Curse of Depth
— deep layers become similar and ineffective

Angular distance between  each layer output Performance change after removing each layer
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Wang* et al. COLM 2026
Song, Wang et al. Report 2025

He, Tu, Wang et al. ICML 2026 Wang* et al. Paper in prep.



Project 1: Conference on Language Modeling - 2026



● The curse of depth seems to be a blessing for layer pruning…

● But layer pruning collapses complex reasoning! 
Were we deceived by previous benchmarks of multiple-choice questions?

Project 1: Motivation



Project 1: Key Findings

➢  Sequential test-time scaling is highly  
      fragile under layer pruning

 
➢  SFT can't lasso the runaway stallion



Project 2: International Conference on Machine Learning - 2026



Project 2: Motivation

● Transformer layers are naturally trained heterogeneously



Project 2: Algorithm & Key Results

➢  Measure Heavy-tail structure per-layer ➢  Transfer to layerwise LR



Project 3: Paper is in cooking



Project 3: Motivation

● Which one scales its depth better?

Pre-LN
Dominate in modern LLMs

Post-LN

KEEL

LayerNorm Scaling (LNS)
Sandwich-LN

Applied in Gemma 3/4

Attention Residuals (AttnRes, left: Full, right: Block)
Applied in Kimi K3

Hyper Connections (HC)
Applied (Modified) in Qwen 3.8

manifold-constrained HC (mHC)
Applied in Deepseek V4



Project 3: Paper is coming soon!
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Future Vision 
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What governs the tragectory? Which principle is universal? How does new learning interact 
with existing knowledge?

How should learning be 
engineered across the computing?

What we can do to the system that would make the principle reveal whether it is true?
If we understand a dynamical mechanism well enough, we should eventually be able to control it. 

BTW I'm exploring my master's thesis direction about
model dynamics & continual learning. 
Happy to talk.

Figure from Nexus Optimizer

https://arxiv.org/pdf/2604.09258


Thanks :)


