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[bookmark: figS1]Supplementary Figure S1. Relative contribution of each hyperparameter to validation RMSE variance across optimization trials, computed using functional ANOVA.
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[bookmark: figS2]Supplementary Figure S2. Validation RMSE across completed optimization trials and the corresponding best-so-far RMSE; Trial 1 is marked.
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[bookmark: figS3]Supplementary Figure S3. Observed and predicted ground motions grouped by Vs30 range as functions of Joyner-Boore distance for the Mw = 7.5 magnitude bin.
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[bookmark: figS4]Supplementary Figure S4. Comparison of recorded Bhuj earthquake PSA at 0.4 s and 0.75 s with BNN-GMM predictions and 95% predictive intervals.
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[bookmark: figS5]Supplementary Figure S5. Hazard deaggregation by magnitude, Joyner-Boore distance, and epsilon for the controlling earthquake scenario.

image1.png
Hyperparameter

Learning Rate

Hidden Units

Prior Std

Batch Size

Minimum Log Variance

0.0

0.1

0.2 0.3 0.4
Hyperparameter Importance

0.5

0.6

.406




image2.png
Validation RMSE

(&) @ Completed Trials
0.92 === Best-so-far RMSE
S a1
@
0.91
] Trial 1
0.90 RMSE = 0.8903
0.89 1
6) @ @
0.88 1 (] ®
e o © e o
[©)
0 10 20 30 4

Trial Number





image3.png
PSA 0.1s

10?

10t

10°

o 360<Vs30<760
©  760<Vs30<1500
—— Predicted (Vs30=760)

Joyner-Boore distance (Rjb), km

1072
1073
1074 107*
10° 10t 10? 10° 10° 10t 102 10%
Joyner-Boore distance (Rjb), km Joyner-Boore distance (Rjb), km
10? 102
10! 10t
10° 10°
8
107t ~ 107!
<
]
o
1072 1072
1073 1073
1074 1074
10° 10" 102 10° 100 10! 10?

Joyner-Boore distance (Rjb), km

103




image4.png
PSA (0.4s), g

Bhuj Validation - PSA (0.75s)

Bhuj Validation - PSA (0.4s)
10t 10!
—— Vs30=180 m/s —— Vs30=180 m/s
—— Vs30=360 m/s —— Vs30=360 m/s
—— Vs30=760 m/s —— Vs30=760 m/s
95% Cl (V530=760) 95% CI (Vs30=760)
O ® Observed ® Observed
100 4 10°
o
2
Ko
-1 —
10 S 10
<
]
-4
10774 1072
1073 1073
10° 10t 102 103 100 10! 102
Distance (km)

Distance (km)

103




image5.png
Magnitude

500 4




