Supplementary Table S5. Sensitivity analysis of class-imbalance handling in the CatBoost model
	Strategy
	Training minority/majority ratio
	Test AUC
	Test AP
	Brier score
	Recall
	Specificity
	Precision

	No SMOTE and no class weighting
	713/6363 (0.11)
	0.9782
	0.8391
	0.0340
	0.7475
	0.9776
	0.7889

	Class weighting only
	713/6363 (0.11)
	0.9786
	0.8388
	0.0380
	0.8459
	0.9608
	0.7068

	Borderline-SMOTE 20% + class weighting
	1272/6363 (0.20)
	0.9789
	0.8453
	0.0386
	0.8590
	0.9586
	0.6987

	Borderline-SMOTE 50% + class weighting
	3181/6363 (0.50)
	0.9788
	0.8440
	0.0385
	0.8525
	0.9600
	0.7046


Note. The sensitivity analysis used the final seven predictors, the same stratified 7:3 split (random_state=42), and the CatBoost hyperparameters reported in Supplementary Table S4. Borderline-SMOTE was applied only within the training set; the held-out test set remained unchanged. These sensitivity reruns were intended to assess robustness to imbalance-handling choices and do not replace the primary model-performance estimates reported in Table 3.
