Generalization Efficiency Scaling Laws for RNNs without Backpropagation Through Time

Val Loss vs. GPU VRAM-Hours for DNC Val Loss vs. Wall Clock Time for DNC
BPTT (k=1.81, a=0.02) 4 BPTT (k=2.30. a=0.13)
ANP (k=2.12, a=-0.04) ANP (k=2.49, 0=0.02)
87 MeZO Adaptive (k=1.88, a=-0.08) 3.5 - MeZO Adaptive (k=2.39, a=-0.01)
MeZO-S (k=1.84, a=-0.13) MeZO-S (k=2.27, a=-0.08) 0
w3 53 te $
&
—
S
T \HHH\ T \HHH\ T \HHH\ T \HHH\ T \HHH\ T \HHH\ T \HHH\ T \HHH\ T \HHH\ TT1T
(10*X10°X10%) Wall Clock Time (hrs)

GPU VRAM (GB)-Hours
Figure 4. Validation loss versus wall-clock time for DNC with the

Figure 2. Validation loss versus wall-clock time for DNC with the best-fit power-law lines.

best-fit power-law lines.
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Figure 3. Validation loss versus wall-clock time for DNC with the Figure 5. Validation. loss versus wall-clock time for DNC with the
best-fit power-law lines. best-fit power-law lines.
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Figure 8. Validation loss versus wall-clock time for DNC with the

Figure 6. Validation loss versus wall-clock time for DNC with the
best-fit power-law lines.

best-fit power-law lines.

Figure 7. Validation loss versus wall-clock time for DNC with the
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Figure 9. Validation loss versus wall-clock time for DNC with the
best-fit power-law lines.
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Figure 10. Validation loss versus wall-clock time for DNC with
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the best-fit power-law lines.
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Figure 12. Validation loss versus wall-clock time for DNC with
the best-fit power-law lines.
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Figure 13. Validation loss versus wall-clock time for DNC with

Figure 11. Validation loss versus wall-clock time for DNC with
the best-fit power-law lines.

the best-fit power-law lines.
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Figure 14. Validation loss versus wall-clock time for DNC with
the best-fit power-law lines.
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Figure 15. Validation loss versus wall-clock time for DNC with
the best-fit power-law lines.
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Figure 16. Validation loss versus wall-clock time for DNC with

the best-fit power-law lines.
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