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(a) 3 + 5 = ?

(b) x – 2 = 10. So, x = ?

(c)  .  .  .

General Instruction Data

Targeted Task Examples
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Task-Specific LLM

How can we efficiently select data subsets from
general instruction datasets to maximize LLM
performance on targeted tasks, given only a handful
of examples

Photo

Name

The brain activates similar
neurons for a photo and a
name of the same person

x – 2 = 10. So, x = ?

y – 5 = 17. So, y = ?

Similar data 
activates similar 

neurons

Neural coactivation in brain

Neural coactivation in neuron networks

• Existing methods rely on textual or embedding-
based features, which overlook how the model
internally processes information.

• We propose a model-centric method that selects
data based on their neuronal activation patterns in
a pretrained model.
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Directly using raw neuron activations can lead to inaccurate similarity estimates because polysemantic neurons often respond to multiple 
unrelated concepts, causing spurious similarities between unrelated samples.
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MoNA outperforms baselines across datasets and models
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LLM as a Data Analyst

Performance under different selection ratios



Neuron Activation Visualization
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Conclusion
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n Monosemantic neuronal activations from sparse autoencoders captures 
internal model computation and enables more semantically aligned and 
interpretable data selection.

n Future work includes extending MONA to other training stages, such as 
pre-training data selection, and applying it to multimodal scenarios, for 
example, image-text tasks.
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Thank you for your listening!


