Appendix / Supplementary Material
Supplementary Table S1. Hyperparameter grids used for model selection.
	Model
	Hyperparameter
	Search Space / Values

	XGBoost
	max_depth
	{3, 5, 7}

	
	learning_rate
	{0.01, 0.1, 0.2}

	
	n_estimators
	{100, 200, 500}

	
	subsample
	{0.7, 0.9, 1.0}

	
	colsample_bytree
	{0.7, 0.9, 1.0}

	SVM
	C
	{0.1, 1, 10}

	
	gamma
	{0.001, 0.01, 0.1}

	
	kernel
	{linear, rbf}

	Random Forest (RF)
	n_estimators
	{100, 300, 500}

	
	max_depth
	{None, 10, 20}

	
	max_features
	{sqrt, log2}

	
	min_samples_split
	{2, 5, 10}

	Feedforward Neural Network (FNN)
	learning_rate
	{0.001, 0.01}

	
	batch_size
	{32, 64}

	
	hidden layers / neurons
	{[64, 128, 64]}

	
	activation
	{ReLU (hidden), Softmax (output)}

	
	dropout_rate
	{0.3}

	
	optimizer
	{Adam}


Notes:
· Grid search was combined with five-fold cross-validation.
· Selected hyperparameters were those yielding the highest mean validation performance.
· For fairness, the same grid was applied consistently across datasets.

