Appendix table.1 
The hyperparameter settings of LR, RF and CatBoost (CB) in our study.
	Parameters for LR: 
	Parameters for RF: 
	Parameters for CatBoost: 

	C:1.0
	Bootstrap: True
	Nan_mode:Min

	Class_weight:None
	Ccp_alpha: 0.0
	Eval_metric:Logloss

	Dual:False
	Class_weight: None
	Iterations: 1000

	Fit_intercept:True
	Criterion:gini
	Sampling_frequency:pertree

	Intercept_scaling:1
	Max_depth: None
	Leaf_estimation_method:Newton

	L1_ratio:None
	Max_features:auto
	Random_score_type:normalwithmodelsizedecrease

	Max_iter:100
	Max_leaf_nodes: None
	Grow_policy:symmetrictree

	Multi_class:auto
	Max_samples: None
	Penalties_coefficient: 1

	N_jobs:None
	Min_impurity_decrease: 0.0
	Boosting_type:Plain

	Penalty:l2
	Min_samples_leaf: 1
	Model_shrink_mode:Constant

	Random_state:None
	Min_samples_split: 2
	Feature_border_type:greedylogsum

	Solver:lbfgs
	Min_weight_fraction_leaf: 0.0
	Bayesian_matrix_reg: 0.10000000149011612

	Tol:0.0001
	N_estimators: 100
	Eval_fraction: 0

	Verbose:0
	N_jobs: None
	Force_unit_auto_pair_weights: False

	Warm_start:False
	Oob_score: False
	L2_leaf_reg: 3

	
	Random_state: None
	Random_strength: 1

	
	Verbose: 0
	Rsm: 1

	
	Warm_start: False
	Boost_from_average: False

	
	
	Model_size_reg: 0.5

	
	
	Pool_metainfo_options: {tags: {}}

	
	
	Subsample: 1

	
	
	Use_best_model: False

	
	
	Class_names: [0 1]

	
	
	Random_seed: 0

	
	
	Depth: 6

	
	
	Posterior_sampling: False

	
	
	Border_count: 254

	
	
	Classes_count: 0

	
	
	Auto_class_weights:None

	
	
	Sparse_features_conflict_fraction: 0

	
	
	Leaf_estimation_backtracking:anyimprovement

	
	
	Best_model_min_trees: 1

	
	
	Model_shrink_rate: 0

	
	
	Min_data_in_leaf: 1

	
	
	Loss_function:Logloss

	
	
	Learning_rate: 0.003614000044763088

	
	
	Score_function:Cosine

	
	
	Task_type:CPU

	
	
	Leaf_estimation_iterations: 10

	
	
	Bootstrap_type:MVS

	
	
	Max_leaves: 64





Appendix 2：The mathematical significance and explanation of radiomic features.

wavelet.LHHfoSkewness_PGTV
In our study, you examined the effectiveness of 3D wavelet radiomic features for estimating RP grade. Specifically, we focused on radiomic features obtained from six different matrices. One of those matrices is the “First Order” matrix. The First Order matrix describes the individual values of voxels, which are obtained by cropping the region of interest (ROI), specially, in this research it was Planning Gross Target volume (PGTV). This matrix typically consists of histogram-based properties such as energy, entropy, kurtosis, and skewness. Skewness measures the asymmetry or lack of symmetry in the voxel distribution. Positive skewness indicates a longer tail on the right side, while negative skewness suggests a longer tail on the left side. By analyzing these histogram-based properties from the First Order matrix, we aimed to evaluate their effectiveness in estimating the grade of RP2+. While wavelet.LHH typically refers to coefficients in wavelet transforms, where L stands for low frequency, H for high frequency, and HH for coefficients with both horizontal and vertical high-frequency components. So, wavelet.LHH represents the wavelet coefficient with low frequency in the horizontal direction and high frequency in the vertical direction.

glcmInverseVariance_PGTV
GLCM-Inverse Variance, also known as GLCM-IV, is an informational measure derived from the Gray-Level Co-occurrence Matrix (GLCM). It is a texture feature that quantifies the local variations or heterogeneity of pixel intensities within an image.
Inverse variance is one such statistical measure that can be calculated from the GLCM. It represents the inverse of the variance of the pixel intensity values in the neighborhood defined by the GLCM. Mathematically, it is computed as the reciprocal of the variance:
Inverse Variance = 1 / Variance
Variance measures the spread or dispersion of pixel intensity values within the neighborhood. Higher variance indicates greater variation or heterogeneity in pixel intensities, while lower variance suggests more uniformity or homogeneity.
By taking the reciprocal of the variance, Inverse Variance assigns higher values to regions with lower variance, indicating areas of relatively more uniform texture. Conversely, lower values of Inverse Variance are associated with regions of higher variance, representing areas with more varied or heterogeneous texture.

glcmMCC.2_PGTV
The Maximal Correlation Coefficient is a measure of complexity of the texture and 0≤MCC≤1.In case of a flat region, each GLCM matrix has shape (1, 1), resulting in just 1 eigenvalue. In this case, an arbitrary value of 1 is returned.




