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Sparsifying neural networks

✮ Identify the most important circuits/activation patterns

✮ Sparsified model has much fewer parameters; easier to interpret
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Current strategies may not yield meaningful interpretations
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Towards meaningful interpretations
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DASH: sparsifies towards a meaningful structure
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DASH: simple calculations
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Gene regulatory dynamics inference
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In silico benchmarking pipeline for sparsification
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In silico benchmarking pipeline for sparsification

✮ Base Model = PHOENIX (NeuralODE), Hossain et al, Genome
Biology, 2024
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DASH is biologically interpretable
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Real data application: sparse dynamics for breast cancer
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Real data application: sparse dynamics for breast cancer

Strategy Sparsity Bio. Interp. Test MSE (10−5)

None/Baseline 0.03% 49.99% 7.78

PathReg 14.09% 50.24% 7.92
PINN 0.11% 49.99% 7.82
DST 67.02% 50.42% 7.78

Iter. SynFlow 91.93% 49.37% 7.78
SparseFlow 95.70% 49.70% 7.76
DASH 92.71% 95.69% 7.76
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Sparse models to discover breast cancer pathways
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