Supplementary Material
Supplementary Tables reporting the mean absolute SHAP values corresponding to the SHAP summary plots presented in the manuscript.
Supplementary Table S1. Mean absolute SHAP values of the top 15 features for the HC vs PD classification.
	Rank
	Feature
	Mean absolute SHAP value

	1
	original_gldm_SmallDependenceEmphasis_2_CVL
	0.2589

	2
	original_shape_Maximum2DDiameterColumn_Right_SMC
	0.1861

	3
	original_glszm_GrayLevelNonUniformity_Left_Caud
	0.1811

	4
	original_glszm_SizeZoneNonUniformityNormalized_Right_SMC
	0.169

	5
	original_glcm_Imc2_2_CVL
	0.156

	6
	original_glrlm_ShortRunLowGrayLevelEmphasis_1_CVL
	0.1464

	7
	original_firstorder_Kurtosis_Left_Put
	0.138

	8
	original_glszm_SizeZoneNonUniformity_Right_SMC
	0.1361

	9
	original_shape_Sphericity_Right_Caud
	0.1192

	10
	original_shape_MinorAxisLength_Right_Caud
	0.1136

	11
	original_shape_Flatness_Right_Caud
	0.1127

	12
	original_shape_Sphericity_Right_SMC
	0.1083

	13
	original_shape_SurfaceVolumeRatio_Right_Caud
	0.1066

	14
	original_firstorder_MeanAbsoluteDeviation_Left_SMC
	0.0885

	15
	original_firstorder_RobustMeanAbsoluteDeviation_Left_SMC
	0.0496



Supplementary Table S2. Mean absolute SHAP values of the top 15 features for the HC vs MSA classification.
	Rank
	Feature
	Mean absolute SHAP value

	1
	original_firstorder_Kurtosis_1_CVL
	0.2864

	2
	original_shape_Maximum2DDiameterSlice_Pons
	0.2109

	3
	original_glrlm_RunEntropy_Pons
	0.1882

	4
	original_shape_Flatness_Right_Cereb
	0.1852

	5
	original_shape_Flatness_Left_CerExt
	0.1794

	6
	original_shape_Elongation_Right_Caud
	0.1455

	7
	original_firstorder_RobustMeanAbsoluteDeviation_Left_SMC
	0.1454

	8
	original_firstorder_Skewness_1_CVL
	0.1452

	9
	original_shape_LeastAxisLength_Left_Caud
	0.14

	10
	original_shape_SurfaceVolumeRatio_Left_Caud
	0.128

	11
	original_shape_SurfaceVolumeRatio_Right_Caud
	0.124

	12
	original_shape_LeastAxisLength_Right_Caud
	0.1237

	13
	original_shape_LeastAxisLength_Right_Put
	0.1178

	14
	original_shape_LeastAxisLength_Left_Pall
	0.1095

	15
	original_shape_SurfaceVolumeRatio_Left_Pall
	0.0911



Supplementary Table S3. Mean absolute SHAP values of the top 15 features for the PD vs MSA classification.
	Rank
	Feature
	Mean absolute SHAP value

	1
	original_shape_LeastAxisLength_Right_Put
	0.1962

	2
	original_glrlm_GrayLevelNonUniformity_Pons
	0.1937

	3
	original_glrlm_ShortRunLowGrayLevelEmphasis_3_CVL
	0.186

	4
	original_glrlm_LongRunHighGrayLevelEmphasis_2_CVL
	0.1849

	5
	original_shape_LeastAxisLength_Right_Cereb
	0.1817

	6
	original_shape_LeastAxisLength_Left_Caud
	0.1747

	7
	original_glszm_GrayLevelNonUniformity_Left_Cereb
	0.1628

	8
	original_firstorder_Kurtosis_1_CVL
	0.1567

	9
	original_glrlm_ShortRunLowGrayLevelEmphasis_2_CVL
	0.1552

	10
	original_firstorder_Skewness_1_CVL
	0.1539

	11
	original_shape_LeastAxisLength_Left_Pall
	0.1436

	12
	original_glszm_SizeZoneNonUniformity_Right_Cereb
	0.125

	13
	original_glcm_MaximumProbability_Right_Cereb
	0.0965

	14
	original_glszm_GrayLevelVariance_2_CVL
	0.0807

	15
	original_gldm_LargeDependenceHighGrayLevelEmphasis_2_CVL
	0.0614



