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Memory Cost:  196.52 GB (FP16/BF16, w/o datasets) vs. 141GB (Nvidia H200)

Training Time: 135,168 GPU Hours (NVIDIA A100-80G) [2]

LLaMA-13B
hidden_size: 5120
model_max_length: 4096
intermediate_size: 13696
num_attention_heads: 40
num_hidden_layers: 40
batch_size: 1



Preliminaries: LoRA-Finetuning Quantization

LLMs: NormalFloat (NF) Quantization

LoRA: Low Rank Adapters
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IR-QLoRA: Information Calibration Quantization

Degeneration of Quantized LLMs

Reduced bit-width of parameters constrains the representation capabilities of LLMs
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IR-QLoRA: Information Calibration Quantization

Information Calibration Quantization (ICQ) for Representation Recovery

1. Solve the 𝜏

• Initialization

𝜏! = quantile"
#
𝒘

• Optimization

𝜏∗ ← search in [𝜏! − 𝜆𝜎, 𝜏! + 𝜆𝜎]

2. Solve the 𝑠

𝑠 ← absmax 𝒘 − 𝜏∗
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IR-QLoRA: Information Elastic Connection

Limitation of Finetunable LoRA

Low-rank transformations distort the information of representation extracted by LLMs
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IR-QLoRA: Information Elastic Connection

Information Elastic Connection (IEC) for Information Enhancement
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IR-QLoRA: Experiments

Quantitative Results: Ablation Study
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Quantitative Results: Main Results
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IR-QLoRA: Experiments

Quantitative Results: More Evaluation Benchmark
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