Table S1. Optimal hyperparameters and cross-validated AUCs of different machine learning models
	Model
	Optimal parameter combination
	Five-fold cross-validated AUC

	Decision Tree

	{'ccp_alpha': 0.01, 'max_depth': 10, 'max_features': None, 'min_samples_split': 20}
	0.847

	Random Forest

	n_estimators = 150 , max_features = 3
	0.893

	XGBoost

	{'learning_rate': 0.2, 'max_depth': 3, 'n_estimators': 50, 'subsample': 0.8}
	0.885

	LightGBM

	{'colsample_bytree': 1.0, 'learning_rate': 0.2, 'n_estimators': 100, 'num_leaves': 31, 'subsample': 0.6}
	0.901

	SVM

	{'C': 10, 'degree': 2, 'gamma': 'scale', 'kernel': 'rbf'}
	0.926

	ANN
	{'activation': 'tanh', 'hidden_layer_sizes': (100, 100)}
	0.923



Table S2. Summary of missing data and handling strategy
	Variable
	Missing, n (%)
	Handling

	Quantitative HRCT parameters
	35 (6.8%)
	Excluded (complete-case analysis)

	Demographic variables
	0
	Not applicable

	Clinical variables
	0
	Not applicable

	Bronchoscopic variables
	0
	Not applicable



Table S3. Inter-observer reproducibility of quantitative HRCT measurements
	Index
	
	ICC

	T/D in carina section
	
	0.996

	T/D in left main bronchi section
	
	0.998

	T/D in right main bronchi section
	
	0.997

	T/D in middle section
	
	0.975

	T/D in right superior lobar bronchus
	
	0.988

	T/D in right middle lobar bronchus
	
	0.985

	T/D in right inferior lobar bronchus
	
	0.983

	T/D in left superior lobar bronchus
	
	0.986

	T/D in left inferior lobar bronchus
	
	0.981

	WA% in carina section
	
	0.977

	WA% in left main bronchi section
	
	0.985

	WA% in right main bronchi section
	
	0.983

	WA% in middle section
	
	0.984

	WA% in right superior lobar bronchus
	
	0.991

	WA% in right middle lobar bronchus
	
	0.999

	WA% in right inferior lobar bronchus
	
	0.999

	WA% in left superior lobar bronchus
	
	0.999

	WA% in left inferior lobar bronchus
	
	0.999



