Table S4 Bayesian Optimization for Hyperparameter Tuning

	Define Hyperparameter Ranges
	Optimum value

	RandomForest
	

	class_weight: ['balanced', None]
	balanced

	criterion: ['gini', 'entropy']
	entropy

	max_depth: (3, 15),
	8

	min_samples_leaf: (1, 10)
	6

	min_samples_split: (2, 20)
	12

	n_estimators: (50, 300)
	201

	SVM
	

	svm_C: (0.1, 10.0)
	1.0

	svm_gamma: (1e-4, 1.0)
	0.0191720774

	svm_kernel: ['rbf', 'linear']
	rbf

	svm_class_weight: ['balanced', None]
	balanced

	XGBoost
	

	learning_rate: (0.01, 0.3)
	0.0224795034

	max_depth: (2, 8)
	3

	n_estimators: (100, 500)
	400

	scale_pos_weight: (1, 10)
	5.0

	subsample: (0.6, 1.0)
	1.0

	LogisticRegression
	

	lr_C: (0.01, 10.0)
	0.4974556006

	lr_class_weight: ['balanced', None]
	balanced

	lr_penalty: ['l1', 'l2']
	l2

	lr_solver: ['liblinear', 'saga','lbfgs']
	lbfgs

	DecisionTree
	

	criterion: ['gini', 'entropy']
	gini

	max_depth: (2, 10)
	4

	min_samples_leaf: (1, 5)
	1

	min_samples_split: (2, 20)
	20

	CatBoost
	

	iterations: (100, 1000)
	800

	depth: (4, 10), 
	8

	learning_rate: (0.01, 0.3)
	0.061210297

	l2_leaf_reg: (1, 10)
	6

	border_count: (32, 255)
	200

	subsample: (0.6, 1.0)
	1.0

	auto_class_weights: ['Balanced', None],
	Balanced

	grow_policy: ['SymmetricTree', 'Depthwise'] 
	SymmetricTree



Bayesian optimization setting: For each algorithm, optimization was run for 50 calls, including 10 initial random evaluations, within 10 repetitions of 10-fold cross-validation on the training data. Optimization stopped after the prespecified 50 calls without early stopping, and the held-out test set was not used for hyperparameter tuning or model selection.
