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PiSSA/MiLoRA collapses under RLVR fine-tuning

Results

CodePaper

1.LoRA SVD variants (PiSSA and MiLoRA ) designed for SFT do not transfer for RLVR.

2.Training reward collapses with the explosion of the gradient norm and KL divergence.

Contact

RLVR objectives:

1. Initialization of LoRA largely governs the optimization geometry and the outcome.

2. SVD variants accelerates the optimization and destabilize training. Learning rate decay can mitigate.

SFT objectives:

Theorem:

The equality holds if 𝐴 0  𝑖𝑠 𝑜𝑟𝑡ℎ𝑜𝑟𝑛𝑜𝑟𝑚𝑎𝑙

LoRA-RLPO: 𝐵0 = 0, 𝐴0 = 𝑉𝑟
𝑇,

LoRA-RLMO: 𝐵0 = 0, 𝐴0 = 𝑉−𝑟
𝑇

Stable RLVR training demands conservative updates

Orthonormal initialization in LoRA leads closer to full fine-tuning.
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Ablations

OLoRA: 𝐵0 = 𝑈𝑟 , 𝐴0 = 𝑉𝑟
𝑇,

OLoRA-tail: 𝐵0 = 𝑈−𝑟 , 𝐴0 = 𝑉−𝑟
𝑇

Singular value scaling exacerbates instability 

beyond subspace selection. 
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