[bookmark: _Toc191332241]Supplementary Table 15. Performance metrics of internal testing obtained by models trained on OncoSG data with molecular features (Data grouping B)
	Balanced Accuracy
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W
	row_mean
	row_CI95
_low
	row_CI95
_high
	P_value_
vs_Z_Raw
	Adj._P_
vs_Z_Raw

	Z_Original
	0.683
	0.64
	0.648
	0.635
	0.742
	0.66
	0.668
	0.626
	0.710
	0.031*
	0.188

	Z_Raw
	0.904
	0.929
	0.894
	0.785
	0.863
	0.837
	0.869
	0.814
	0.923
	Ref
	Ref

	Z_Binary
	0.76
	0.86
	0.823
	0.669
	0.833
	0.894
	0.807
	0.722
	0.891
	0.094
	0.281

	Z_NICG
	0.8
	0.938
	0.877
	0.81
	0.977
	0.867
	0.878
	0.805
	0.951
	0.562
	0.688

	Z_NPN
	0.71
	0.962
	0.917
	0.787
	0.969
	0.825
	0.862
	0.752
	0.971
	0.688
	0.688

	Z_QN
	0.742
	0.885
	0.854
	0.769
	0.848
	0.869
	0.828
	0.767
	0.889
	0.156
	0.312

	Z_QNZ
	0.727
	0.962
	0.892
	0.76
	0.873
	0.835
	0.842
	0.75
	0.933
	0.688
	0.688

	col_mean
	0.761
	0.882
	0.844
	0.745
	0.872
	0.827
	

NA

	col_CI95_low
	0.693
	0.777
	0.759
	0.684
	0.797
	0.755
	

	col_CI95_high
	0.829
	0.987
	0.928
	0.806
	0.947
	0.898
	

	P_value_vs_LASSO
	Ref
	0.047*
	0.078
	0.688
	0.031*
	0.109
	

	Adj._P_vs_LASSO
	Ref
	0.117
	0.130
	0.688
	0.117
	0.137
	



	AUC
	LASSO
	LR
	MLP
	RF
	SVM_W
	XGB_W
	row_mean
	row_CI95
_low
	row_CI95
_high
	P_value_
vs_Z_Raw
	Adj._P_
vs_Z_Raw

	Z_Original
	0.647
	0.741
	0.765
	0.812
	0.765
	0.824
	0.759
	0.693
	0.825
	0.031*
	0.062

	Z_Raw
	0.992
	0.985
	0.969
	0.977
	0.988
	0.977
	0.981
	0.972
	0.99
	Ref
	Ref

	Z_Binary
	0.9
	0.908
	0.9
	0.896
	0.938
	0.942
	0.914
	0.892
	0.936
	0.031*
	0.062

	Z_NICG
	0.888
	0.992
	0.962
	0.95
	1
	0.923
	0.953
	0.908
	0.997
	0.312
	0.312

	Z_NPN
	0.965
	0.985
	0.985
	0.915
	0.981
	0.946
	0.963
	0.934
	0.992
	0.140
	0.210

	Z_QN
	0.877
	0.935
	0.954
	0.927
	0.938
	0.95
	0.93
	0.901
	0.959
	0.031*
	0.062

	Z_QNZ
	0.931
	0.985
	0.992
	0.965
	0.985
	0.935
	0.965
	0.937
	0.994
	0.206
	0.247

	col_mean
	0.886
	0.933
	0.932
	0.92
	0.942
	0.928
	

NA

	col_CI95_low
	0.781
	0.849
	0.859
	0.869
	0.866
	0.883
	

	col_CI95_high
	0.99
	1.017
	1.006
	0.972
	1.018
	0.973
	

	P_value_vs_LASSO
	Ref
	0.031*
	0.075
	0.297
	0.031*
	0.156
	

	Adj._P_vs_LASSO
	Ref
	0.078
	0.125
	0.297
	0.078
	0.195
	


*0.01 ≤ P-value (or Adj. P) < 0.05; **0.001 ≤ P-value (or Adj. P) <0.01; ***P-value (or Adj. P) < 0.001. Adj._P_vs_LASSO, the corresponding multiple-comparison False Discovery Rate adjusted p-P-value for the LASSO-referenced test within the same comparison family; Adj._P_vs_Z_Raw is, the corresponding within-family multiple-comparison False Discovery Rate adjusted p-P-value for that Z_Raw-referenced test; AUC, area under the curve of the receiver operating characteristic curve; BA, balanced accuracy; col_CI95_low and col_CI95_high, the lower and upper bounds of the 95% confidence interval for this column-wise mean; col_mean, the mean performance across normalization methods within the same model; Delta, difference ofbetween the model vsand Z_originalOriginal; LASSO, Least Absolute Shrinkage and Selection Operator; LR, logistic regression; MLP, multilayer perceptron; P_value_vs_LASSO, the raw p-P-value from the paired comparison between the given model and the LASSO reference; P_value_vs_Z_Raw, the raw p-P-value from the paired comparison between the given normalization method and the Z_Raw reference (within the same comparison setting); Ref, reference.; RF, random forest; row_CI95_low and row_CI95_high, the lower and upper bounds of the 95% confidence interval for this row-wise mean; row_mean, the mean performance across models within the same normalization method (row); SVM_W, (Linearlinear) support vector machine with weighting; XGB_W, Extreme Gradient Boosting with weighting; Z_Binary, Binarization binarization applied to Z_Raw data; Z_NICG, Normalization using Internal Control Genes (NICG) applied to Z_Raw data; Z_NPN;, Non-Parametric Normalization (NPN) applied to Z_Raw data; Z_Original, Z-transformed RNA-seq data in FPKM format, including all gene features shared between the two cohorts; Z_QN, Quantile Normalization (QN) applied to Z_Raw data; Z_QNZ, Quantile Normalization with Z-Score (QNZ) applied to Z_Raw data; Z_Raw, Z_Original data restricted to the selected DEGs.


