[bookmark: _GoBack]Appendix Table A1. Sensitivity analysis of model performance and SHAP-based variable ranking under alternative hyperparameter configurations.
	Tree depth
	Learning rate
	Subsample
	Accuracy 
(mean ± SD)
	AUC 
(mean ± SD)
	Rank correlation
	Top-5 variables 
(SHAP importance)

	6
	0.05
	0.7
	0.740 ± 0.001
	0.816 ± 0.001
	1.000
	Cycling_infra, GVI, Intersection_density, Road_types, Entropy

	8
	0.10
	0.8
	0.782 ± 0.002
	0.862 ± 0.001
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density

	10
	0.179
	1.0
	0.806 ± 0.001
	0.884 ± 0.001
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density

	12
	0.20
	1.0
	0.813 ± 0.001
	0.890 ± 0.000
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density

	8
	0.05
	1.0
	0.758 ± 0.002
	0.837 ± 0.002
	0.943
	Cycling_infra, GVI, Road_types, Intersection_density, Entropy

	10
	0.10
	0.9
	0.799 ± 0.001
	0.878 ± 0.001
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density

	6
	0.20
	0.8
	0.773 ± 0.001
	0.852 ± 0.001
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density

	12
	0.15
	0.9
	0.813 ± 0.001
	0.890 ± 0.001
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density

	8
	0.15
	0.8
	0.790 ± 0.001
	0.869 ± 0.001
	0.829
	Cycling_infra, GVI, Road_types, Entropy, Intersection_density


Note:Accuracy and AUC values represent the mean and standard deviation across repeated random train–test splits. Rank correlation indicates the Spearman correlation between SHAP-based feature importance rankings obtained under each configuration and the baseline model.
