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dMelodies-WAV Results

Table 1: Swap intervention on the dMelodies-WAV dataset for Sparse-AE.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

Table 2: Swap intervention on the dMelodies-WAV dataset for VAE.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

∗Equal contribution

39th Conference on Neural Information Processing Systems (NeurIPS 2025) Track on Datasets and Benchmarks.



Table 3: Swap intervention on the dMelodies-WAV dataset for β-VAE.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

Table 4: Swap intervention on the dMelodies-WAV dataset for SKD.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

Table 5: Swap intervention on the dMelodies-WAV dataset for SSM-SKD.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.31 ± 2e-03 0.08 ± 2e-03 0.33 ± 1e-02 0.04 ± 2e-03 0.51 ± 1e-02 0.50 ± 9e-03
Tonic 0.31 ± 2e-03 0.08 ± 4e-03 0.33 ± 9e-03 0.05 ± 5e-03 0.51 ± 2e-02 0.50 ± 1e-02
Scale 0.30 ± 2e-03 0.08 ± 3e-03 0.34 ± 2e-02 0.06 ± 6e-03 0.56 ± 1e-02 0.51 ± 1e-02
Rhythm bar1 0.30 ± 5e-03 0.08 ± 3e-03 0.34 ± 1e-02 0.06 ± 4e-03 0.51 ± 1e-02 0.50 ± 9e-03
Arp chord1 0.31 ± 2e-03 0.08 ± 6e-03 0.34 ± 9e-03 0.05 ± 3e-03 0.52 ± 1e-02 0.51 ± 9e-03
Arp chord2 0.30 ± 4e-03 0.08 ± 5e-03 0.33 ± 1e-02 0.06 ± 7e-03 0.52 ± 9e-03 0.57 ± 8e-03

Table 6: Sample intervention on the dMelodies-WAV dataset for Sparse-AE.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

Table 7: Sample intervention on the dMelodies-WAV dataset for VAE.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
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Table 8: Sample intervention on the dMelodies-WAV dataset for β-VAE.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.24 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

Table 9: Sample intervention on the dMelodies-WAV dataset for SKD.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Tonic 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Scale 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Rhythm bar1 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord1 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00
Arp chord2 0.29 ± 0e+00 0.08 ± 0e+00 0.32 ± 0e+00 0.03 ± 0e+00 0.49 ± 0e+00 0.49 ± 0e+00

Table 10: Sample intervention on the dMelodies-WAV dataset for SSM-SKD.
None Instrument Tonic Scale Rhythm bar1 Arp chord1 Arp chord2

Instrument 0.29 ± 2e-03 0.09 ± 4e-03 0.33 ± 1e-02 0.04 ± 3e-03 0.50 ± 9e-03 0.50 ± 8e-03
Tonic 0.29 ± 2e-03 0.08 ± 2e-03 0.33 ± 1e-02 0.05 ± 5e-03 0.52 ± 1e-02 0.51 ± 1e-02
Scale 0.29 ± 1e-03 0.07 ± 5e-03 0.33 ± 2e-02 0.06 ± 4e-03 0.58 ± 3e-02 0.52 ± 2e-03
Rhythm bar1 0.29 ± 2e-03 0.09 ± 2e-03 0.33 ± 2e-02 0.07 ± 5e-03 0.52 ± 1e-02 0.52 ± 1e-02
Arp chord1 0.29 ± 2e-03 0.08 ± 5e-03 0.33 ± 2e-02 0.05 ± 4e-03 0.54 ± 1e-02 0.51 ± 9e-03
Arp chord2 0.29 ± 1e-03 0.07 ± 6e-03 0.33 ± 1e-02 0.06 ± 2e-03 0.52 ± 1e-02 0.57 ± 2e-02

Table 11: DCI on the dMelodies-WAV dataset for Sparse-AE.

None DCI-M ↑ DCI-C ↑ DCI-E ↑

Instrument 0.05 ± 6e-03 0.70 ± 2e-03 0.73 ± 1e-02
Tonic 0.01 ± 8e-03 0.68 ± 7e-04 0.08 ± 5e-03
Scale 0.01 ± 3e-03 0.68 ± 2e-03 0.33 ± 2e-02
Rhythm bar1 0.01 ± 6e-03 0.68 ± 5e-04 0.09 ± 2e-02
Arp chord1 0.01 ± 4e-03 0.68 ± 2e-03 0.51 ± 3e-02
Arp chord2 0.01 ± 5e-03 0.68 ± 2e-03 0.51 ± 3e-02
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Table 12: DCI on the dMelodies-WAV dataset for VAE.

None DCI-M ↑ DCI-C ↑ DCI-E ↑

Instrument 0.00 ± 1e-03 0.69 ± 2e-03 0.25 ± 2e-02
Tonic 0.00 ± 3e-03 0.69 ± 5e-04 0.08 ± 5e-03
Scale 0.00 ± 2e-03 0.69 ± 3e-03 0.31 ± 4e-02
Rhythm bar1 0.06 ± 2e-02 0.68 ± 4e-04 0.10 ± 2e-02
Arp chord1 0.00 ± 3e-03 0.69 ± 9e-03 0.50 ± 3e-02
Arp chord2 0.00 ± 4e-03 0.69 ± 6e-03 0.49 ± 1e-02

Table 13: DCI on the dMelodies-WAV dataset for β-VAE.

None DCI-M ↑ DCI-C ↑ DCI-E ↑

Instrument 0.64 ± 8e-03 0.87 ± 4e-03 0.78 ± 9e-03
Tonic 0.06 ± 4e-03 0.73 ± 1e-03 0.09 ± 8e-03
Scale 0.06 ± 6e-03 0.74 ± 2e-03 0.33 ± 2e-02
Rhythm bar1 0.06 ± 2e-02 0.71 ± 6e-04 0.25 ± 2e-02
Arp chord1 0.06 ± 5e-03 0.74 ± 6e-03 0.52 ± 2e-02
Arp chord2 0.05 ± 2e-03 0.74 ± 4e-03 0.49 ± 1e-02

Table 14: DCI on the dMelodies-WAV dataset for SKD.

None DCI-M ↑ DCI-C ↑ DCI-E ↑

Instrument 0.06 ± 2e-02 0.68 ± 1e-02 0.99 ± 0e+00
Tonic 0.07 ± 1e-02 0.56 ± 5e-03 0.23 ± 1e-02
Scale 0.09 ± 2e-02 0.56 ± 7e-03 0.36 ± 3e-03
Rhythm bar1 0.12 ± 6e-03 0.76 ± 3e-02 0.94 ± 1e-03
Arp chord1 0.08 ± 5e-03 0.56 ± 8e-03 0.68 ± 2e-03
Arp chord2 0.08 ± 1e-02 0.57 ± 1e-02 0.67 ± 1e-03
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Table 15: DCI on the dMelodies-WAV dataset for SSM-SKD.

None DCI-M ↑ DCI-C ↑ DCI-E ↑

Instrument 0.37 ± 1e-02 0.80 ± 3e-03 1.00 ± 0e+00
Tonic 0.06 ± 1e-02 0.63 ± 2e-03 0.29 ± 9e-03
Scale 0.06 ± 2e-03 0.63 ± 2e-03 0.38 ± 6e-03
Rhythm bar1 0.11 ± 4e-03 0.66 ± 1e-02 0.99 ± 3e-03
Arp chord1 0.12 ± 1e-02 0.64 ± 3e-03 0.70 ± 3e-03
Arp chord2 0.06 ± 2e-03 0.66 ± 4e-03 0.66 ± 1e-03
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