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Introduction

• Transformers

• Quadratic Complexity 

• Glowing Memory Usage (KV-cache)

• Linear Recurrent Models (Linear Attention, RNNs, SSMs): 

• Linear-time Complexity

• Constant Memory Usage
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Introduction
• Pretrain LLMs from scratch: Extremely high resource requirement

• Data: ~15T tokens

• GPU: 48K ×H100

• Time: ~6.4M GPU hours

• Linearization: Existing pretrained Transformer → Linear Recurrent Model

• Efficient, effective, lightweight, low cost
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Motivation

• How to incorporate additional gate module into linearization?

• Need to trained from scratch → Increase linearization process complexity & cost

• Larger architectural divergence from Transformer-based LLMs → Limited performance

• What is the suitable form of (Linear) Attention for linearization?

• How to simplify the linearization process?

• Multi-stage training → Higher linearization process cost

• Do we really rely on distillation?
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Methodology

• Liger: Linearizing LLMs to gated recurrent structures

• Pooling for gate construction: Fully reuse pretrained LLM weights

• Normalized feature mapping with the non-parametric way

• LoRA Finetune: Significantly reduce linearization cost & Works w/o distillation
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Methodology

• Liger Attention: Intra-layer HybridAttention
• Gated Recurrent Modeling + Sliding Window Attention

• Linear-time complexity: 𝑂(𝑇𝐷2 + 𝑇𝑊𝐷)

• Liger Architecture: Support Inter-layer Hybrid Linearization
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Main Results

• Liger achieves better performance with less training tokens 
compared with SOTA linearization methods
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Main Results

• Liger achieves competitive performance with significantly less training 
tokens compared with pretrained LLMs 
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Liger is Efficient and Scalable
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Liger can be used in various Linear Models
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Thank you!
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