Supplementary Table S4. CatBoost tuning settings and final hyperparameters
	Item
	Tuning/search setting
	Final value used in the CatBoost model

	Model implementation
	Native CatBoost R package
	CatBoost classifier

	Outcome class
	Binary classification
	LVSD = positive class

	Cross-validation
	Five-fold, stratified cross-validation
	Used for hyperparameter tuning

	Optimization metric
	AUC
	AUC

	loss_function
	Fixed
	Logloss

	eval_metric
	Fixed
	AUC

	iterations
	Maximum 500
	500

	learning_rate
	0.01, 0.05
	0.05

	depth
	2, 3, 4
	3

	l2_leaf_reg
	3, 5
	3

	random_seed
	Fixed
	2025

	early stopping
	Allowed during cross-validation-based tuning where applicable
	Not used in the final refitted CatBoost model

	Class rebalancing
	Not applied
	No SMOTE, over-sampling, under-sampling, or class weighting

	Operating threshold
	Training-set screening criterion: sensitivity >=0.90 and maximum specificity
	0.2473 applied unchanged to training, internal test, and external validation cohorts


Note. The final CatBoost model was trained with the native CatBoost interface in R. Hyperparameter tuning used five-fold stratified cross-validation with AUC as the optimization metric. Early stopping was allowed during cross-validation-based tuning where applicable but was not used in the final refitted model. The fixed operating threshold was selected in the training set using a sensitivity-oriented criterion and was not re-estimated in the internal test or external validation cohorts. LVSD, left ventricular systolic dysfunction; AUC, area under the receiver operating characteristic curve; SMOTE, synthetic minority over-sampling technique.
