Supplementary Table S9. Locked random-forest performance across development OOF estimates, the internal algorithm-selection hold-out, and independent external validation
	Metric
	Training repeated CV/OOF (development)
	Internal algorithm-selection hold-out
	Independent external validation

	Discrimination and overall prediction error

	ROC-AUC
	0.972 (0.954 to 0.987)
	0.953 (0.898 to 0.992)
	0.957 (0.925 to 0.984)

	PR-AUC
	0.932 (0.888 to 0.971)
	0.936 (0.879 to 0.985)
	0.809 (0.699 to 0.939)

	Brier score
	0.062 (0.046 to 0.080)
	0.060 (0.033 to 0.089)
	0.051 (0.025 to 0.082)

	Threshold-dependent classification at the locked RF threshold of 0.3228

	Accuracy
	0.929 (0.900 to 0.954)
	0.917 (0.867 to 0.967)
	0.948 (0.917 to 0.979)

	Sensitivity
	1.000 (1.000 to 1.000)
	0.921 (0.816 to 1.000)
	0.982 (0.947 to 1.000)

	Specificity
	0.893 (0.850 to 0.930)
	0.915 (0.854 to 0.976)
	0.933 (0.889 to 0.970)

	Precision
	0.823 (0.768 to 0.877)
	0.833 (0.739 to 0.936)
	0.862 (0.789 to 0.934)

	F1 score
	0.903 (0.869 to 0.935)
	0.875 (0.800 to 0.949)
	0.918 (0.870 to 0.966)

	MCC
	0.857 (0.808 to 0.904)
	0.815 (0.709 to 0.925)
	0.884 (0.816 to 0.952)

	Calibration

	Calibration intercept
	-0.121 (-0.544 to 0.300)
	0.234 (-0.345 to 0.848)
	-0.616 (-1.050 to -0.322)

	Calibration slope
	1.402 (1.148 to 1.919)
	1.042 (0.701 to 2.293)
	0.701 (0.473 to 1.185)


[bookmark: _GoBack]Note. The locked training-derived RF threshold was 0.3228 and was applied unchanged to threshold-dependent metrics in the internal hold-out and external validation. Training estimates were calculated from repeated-cross-validation out-of-fold probabilities rather than resubstitution predictions; because feature selection was performed once on the full training set rather than nested within each fold, these OOF estimates can retain optimistic bias and are development diagnostics only. The internal hold-out was used for algorithm selection, so its performance is selection-conditioned and must not be interpreted as unbiased generalization performance. The Shenzhen external-validation dataset was untouched by model selection and provides the only fully independent validation. OOF, out-of-fold. Excellent discrimination (including a high ROC-AUC) does not guarantee reliable probability calibration; discrimination and calibration should be interpreted independently.
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