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Superalignment ) Weak-to-Strong (W2S)

Setup: Strong, pre-trained student learns from weaker teacher via

pseudo-labels.

Phenomenon: Student often outperforms teacher (weak-to-strong

generalization).

Question: When and how does W2S happen? What governs its gain?
Traditional ML Superalignment W2s

[Burns et al, ICML2024]
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Two explanations

Lower approximation error: Student has new knowledge beyond
teacher.
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P#NP.| knowledge

Qi Lei (NYU) W2S: When and Why NJIT 3/22



Two explanations

Lower approximation error: Student has new knowledge beyond
teacher.

(Lang et al., (2024), Shin et al., (2024), lldiz et al., (2024), Wu &
Sahai, (2024), Medvedev et al., (2025), Mulgund & Pabbaraju,
(2025), Xue et al., (2025), Oh et al., (2025) and more)
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