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A Mechanism and Targeted Control under SFT Distillation
Zhixuan Liu1,3,∗,† Zhichen Dong1,3,∗ Yuyu Fan2,3 Xiangtian Li3 Chao Yang3
1Shanghai Jiao Tong University 2Fudan University 3Shanghai AI Laboratory ∗Equal contribution †Corresponding author

Trait‐irrelevant data
can transmit traits.
Constraining student drift
reduces transfer.
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Preference gap 𝐺 Biased log‐likelihood minus the average over 𝐾 neutral prompts. Mechanism Same‐model distillation, interpreted under a local low‐rank approximation.

Local updates track the preference gap
Fixed 1,000‐sample subsets. Predicted and measured effects agree, with modest correlations.
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Student training step

L1  predicted one-step effect L2  measured one-step change 95% paired-bootstrap CI (pointwise)

Drift accumulates

Correlation of bin‐mean gap with 200‐step
drift ﴾L3﴿.

owl malicious

Qwen .835 .845
Llama .805 .769

Ten runs, one per gap bin. Separate from
the local‐update protocol.

A drift corridor suppresses transfer

Penalize probe‐measured drift outside a calibrated band around the pre‐SFT base.

ℒ = ℒCE + 𝜆ቀൣෞ𝛿𝑐 − 𝜏high൧
2
+ + ൣ𝜏low − ෞ𝛿𝑐൧2+ቁ

ෞ𝛿𝑐: centered probe drift. [𝑎]+ = max(0, 𝑎).
Bounds are calibrated from baseline probe variation.

The corridor limits drift during training
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Standard SFT Corridor corridor bounds

Qwen2.5‐7B. Mean ± sample SD over 3 seeds. Dashed lines mark corridor bounds.

Behavioral transfer falls across all three settings
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30.7 ± 15.7%
1.7 ± 0.1%

−0.08 pp

29.5 ± 2.4%
6.4 ± 5.3%

+0.00 pp

17.8 ± 22.5%
0.6 ± 0.2%

−4.34 pp

Δ task acc.
Standard SFT Corridor

Bar length shows mean transfer. Labels give mean ± sample SD.
Δ task acc. = corridor − standard SFT.

Scope and cost Known traits under SFT distillation. Llama animal‐task accuracy costs are 3.50–4.34 pp.
Unknown traits and longer‐training escape remain open.

Same‐model distillation: Qwen2.5‐7B‐Instruct and Llama‐3.1‐8B‐Instruct ⋅ Original Figure 1 and frozen paper data ⋅ lzx993124494@sjtu.edu.cn


