


Table S1. R packages used for statistical analysis and machine learning modeling
	Package
	Version

	dplyr
	1.2.0

	caret
	7.0.1

	glmnet
	4.1.10

	rpart
	4.1.24

	randomForest
	4.7.1.2

	kernlab
	0.9.33

	gbm
	2.2.3

	xgboost
	1.7.8.1

	recipes
	1.3.1

	themis
	1.0.3

	broom
	1.0.11

	rms
	8.1.0

	pROC
	1.19.0.1

	corrplot
	0.95

	vcd
	1.4.13

	dcurves
	0.5.1







Table S2. Hyperparameter search spaces and selected configurations of the six machine-learning models.
	Model
	Hyperparameter
	Search range
	Selected value

	LR
	alpha
	0-1
	1

	
	lambda
	0.001- 0.100
	0.1

	Decision tree
	cp
	0.01- 0.10
	0.01

	Random forest
	mtry
	1-5
	5

	
	ntree
	100-300
	200

	
	min.node.size
	10-20
	10

	Support vector machine
	C
	0.01-10
	1

	
	sigma
	0.001-0.01
	0.009

	Gradient boosting machine
	n.trees
	50-500
	50

	
	interaction.depth
	1-10
	1

	
	shrinkage
	0.01-0.1
	0.05

	
	minobsinnode
	5-50
	5

	Extreme gradient boosting
	nrounds
	100-500
	100

	
	max_depth
	2-5
	2

	
	eta
	0.01-0.3
	0.01

	
	gamma
	0-10
	8

	
	colsample_bytree
	0.1-1
	0.5

	
	min_child_weight
	1-10
	4

	
	subsample
	0.1-1
	0.3



Note: Hyperparameters were optimized within the training cohort using 10-fold cross-validation with area under the receiver operating characteristic curve (AUC) as the optimization metric. The validation cohort and temporally separated test cohort were not used for hyperparameter selection.




