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🧠 Neuron-Signal Matters Activated Neuron

Layer 1, Each neuron’s contribution to the predicted token
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🔬 Data & Context Selection

Sign of Hallucination

Indicate Reasoning Pattern

For Annotation-Free Self-
Distillation:

A. Pick clean samples that 
LLMs can self-improve

B. Select few-shot trajectory 
that presents similar 
reasoning chain as contexts

C. Distill Knowledge from the 
context (Few-shot)

📈 Results

Table 6: Teacher-student per-token logprob entropy on the training set.

- Internal neuron activations are strong data-
selection signals, shifting data selection beyond 
traditional output-level heuristics toward internal 
neuron analysis.

- Context selection is a key axis of self-improvement. 
Beyond selecting reliable training data, high-quality 
teacher contexts lead to stronger self-distillation 
gains and reduce performance/calibration collapse.

- Neuron-OPSD enables annotation-free self-
distillation. The proposed neuron-aware data 
selection strategy improves task performance while 
better preserving calibration.

- OPD gains follow the teacher–student entropy gap. 
Selected contexts help most when they make the 
teacher distribution meaningfully sharper than the 
student’s, producing a stronger distillation signal.

💎 Findings
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