Table S2 Hyperparameters of the XGBoost model
	Parameter
	Value
	Description

	n_estimators
	100
	Number of boosting trees

	max_depth
	6
	Maximum depth of each tree

	learning_rate
	0.1
	Step size shrinkage used in update

	subsample
	0.8
	Subsample ratio of training instances

	colsample_bytree
	0.8
	Subsample ratio of features per tree

	scale_pos_weight
	(negative/positive) × 1.5
	Weight for handling class imbalance

	reg_lambda
	1.0
	L2 regularization term on weights

	reg_alpha
	0.0
	L1 regularization term on weights

	random_state
	42
	Random seed for reproducibility

	eval_metric
	logloss
	Evaluation metric during training

	use_label_encoder
	False
	Disable legacy label encoder

	verbosity
	0
	Controls training output verbosity



