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Table S1. Comparison between performance with original dataset and performance after oversampling.
	Method
	Metric
	SVMSMOTE STATUS
	Brain
	Colon
	Leukemia
	Lymphoma
	Prostate
	SBRCT

	LR
	ACC
	
	0.8167 ± 0.192
	0.8872 ± 0.039
	0.9857 ± 0.029
	1.0000 ± 0.000
	0.9110 ± 0.059
	0.9846 ± 0.031

	
	
	With
	0.8667 ± 0.109
	0.9000 ± 0.102
	0.9895 ± 0.021
	0.9909 ± 0.018
	0.9229 ± 0.049
	0.9889 ± 0.022

	
	Pre
	
	0.7783 ± 0.197
	0.8737 ± 0.048
	0.9889 ± 0.022
	1.0000 ± 0.000
	0.9178 ± 0.065
	0.9929 ± 0.014

	
	
	With
	0.8567 ± 0.150
	0.9056 ± 0.096
	0.9909 ± 0.018
	0.9905 ± 0.019
	0.9324 ± 0.050
	0.9929 ± 0.014

	
	Rec
	
	0.7850 ± 0.208
	0.8873 ± 0.049
	0.9833 ± 0.033
	1.0000 ± 0.000
	0.9048 ± 0.061
	0.9750 ± 0.050

	
	
	With
	0.8750 ± 0.127
	0.8978 ± 0.104
	0.9889 ± 0.022
	0.9944 ± 0.011
	0.9149 ± 0.052
	0.9833 ± 0.033

	
	F1
	
	0.7480 ± 0.225
	0.8736 ± 0.034
	0.9850 ± 0.030
	1.0000 ± 0.000
	0.9079 ± 0.062
	0.9795 ± 0.041

	
	
	With
	0.8427 ± 0.149
	0.8978 ± 0.104
	0.9894 ± 0.021
	0.9920 ± 0.016
	0.9185 ± 0.052
	0.9862 ± 0.028

	
	Time (sec)
	
	2.38
	1.22
	1.75
	1.59
	4.98
	1.25

	
	
	With
	3.95
	1.90
	2.73
	5.22
	4.64
	2.38

	RF
	ACC
	
	0.7444 ± 0.212
	0.8410 ± 0.082
	0.9457 ± 0.078
	1.0000 ± 0.000
	0.8910 ± 0.098
	0.9846 ± 0.031

	
	
	With
	0.8444 ± 0.151
	0.9250 ± 0.073
	0.9895 ± 0.021
	1.0000 ± 0.000
	0.8943 ± 0.082
	0.9889 ± 0.022

	
	Pre
	
	0.6433 ± 0.248
	0.8304 ± 0.075
	0.9556 ± 0.065
	1.0000 ± 0.000
	0.9053 ± 0.089
	0.9929 ± 0.014

	
	
	With
	0.8567 ± 0.150
	0.9362 ± 0.059
	0.9909 ± 0.018
	1.0000 ± 0.000
	0.9013 ± 0.081
	0.9929 ± 0.014

	
	Rec
	
	0.7150 ± 0.207
	0.8339 ± 0.089
	0.9500 ± 0.067
	1.0000 ± 0.000
	0.8923 ± 0.085
	0.9875 ± 0.025

	
	
	With
	0.8617 ± 0.153
	0.9246 ± 0.073
	0.9889 ± 0.022
	1.0000 ± 0.000
	0.8918 ± 0.077
	0.9833 ± 0.033

	
	F1
	
	0.6467 ± 0.228
	0.8228 ± 0.078
	0.9450 ± 0.078
	1.0000 ± 0.000
	0.8895 ± 0.097
	0.9890 ± 0.022

	
	
	With
	0.8307 ± 0.172
	0.9232 ± 0.075
	0.9894 ± 0.021
	1.0000 ± 0.000
	0.8904 ± 0.084
	0.9862 ± 0.028

	
	Time (sec)
	
	25.66
	20.64
	22.41
	20.89
	31.55
	21.66

	
	
	With
	28.01
	32.64
	44.88
	36.47
	45.84
	28.30

	SVM
	ACC
	
	0.6750 ± 0.244
	0.8564 ± 0.056
	0.9857 ± 0.029
	1.0000 ± 0.000
	0.8714 ± 0.093
	0.8897 ± 0.080

	
	
	With
	0.7600 ± 0.164
	0.9125 ± 0.085
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9038 ± 0.067
	0.9234 ± 0.066

	
	Pre
	
	0.5483 ± 0.221
	0.8438 ± 0.055
	0.9889 ± 0.022
	1.0000 ± 0.000
	0.8757 ± 0.096
	0.8625 ± 0.096

	
	
	With
	0.8033 ± 0.169
	0.9249 ± 0.074
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9086 ± 0.070
	0.9200 ± 0.070

	
	Rec
	
	0.6567 ± 0.219
	0.8506 ± 0.062
	0.9833 ± 0.033
	1.0000 ± 0.000
	0.8690 ± 0.088
	0.8564 ± 0.118

	
	
	With
	0.8017 ± 0.171
	0.9103 ± 0.087
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.8995 ± 0.067
	0.9324 ± 0.063

	
	F1
	
	0.5610 ± 0.236
	0.8405 ± 0.046
	0.9850 ± 0.030
	1.0000 ± 0.000
	0.8695 ± 0.094
	0.8448 ± 0.111

	
	
	With
	0.7573 ± 0.182
	0.9097 ± 0.088
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.8996 ± 0.070
	0.9149 ± 0.073

	
	Time (sec)
	
	0.36
	0.23
	0.38
	0.38
	0.89
	0.29

	
	
	With
	0.42
	0.32
	0.52
	0.63
	0.97
	0.43

	GBC
	ACC
	
	0.6383 ± 0.183
	0.7646 ± 0.121
	0.8486 ± 0.097
	0.9833 ± 0.033
	0.8818 ± 0.078
	0.8297 ± 0.062

	
	
	With
	0.6111 ± 0.172
	0.8000 ± 0.061
	0.8957 ± 0.041
	0.9814 ± 0.023
	0.8762 ± 0.072
	0.8457 ± 0.096

	
	Pre
	
	0.5615 ± 0.155
	0.7007 ± 0.206
	0.8378 ± 0.071
	0.9905 ± 0.019
	0.8920 ± 0.073
	0.7827 ± 0.122

	
	
	With
	0.6340 ± 0.212
	0.8144 ± 0.071
	0.8956 ± 0.048
	0.9771 ± 0.029
	0.8836 ± 0.069
	0.8552 ± 0.109

	
	Rec
	
	0.5473 ± 0.198
	0.7208 ± 0.124
	0.8739 ± 0.087
	0.9778 ± 0.044
	0.8784 ± 0.083
	0.7939 ± 0.123

	
	
	With
	0.6283 ± 0.230
	0.8016 ± 0.060
	0.8958 ± 0.042
	0.9849 ± 0.020
	0.8733 ± 0.073
	0.8501 ± 0.115

	
	F1
	
	0.5288 ± 0.168
	0.6944 ± 0.175
	0.8205 ± 0.093
	0.9815 ± 0.037
	0.8776 ± 0.081
	0.7674 ± 0.125

	
	
	With
	0.5730 ± 0.218
	0.7979 ± 0.061
	0.8898 ± 0.042
	0.9794 ± 0.026
	0.8715 ± 0.074
	0.8394 ± 0.111

	
	Time (sec)
	
	361.57
	61.97
	94.65
	218.43
	338.63
	214.68

	
	
	With
	386.24
	83.18
	128.33
	362.61
	313.14
	286.66

	GNB
	ACC
	
	0.6417 ± 0.226
	0.8551 ± 0.061
	0.9724 ± 0.034
	0.9167 ± 0.105
	0.6371 ± 0.153
	0.9205 ± 0.053

	
	
	With
	0.6311 ± 0.164
	0.8625 ± 0.073
	1.0000 ± 0.000
	0.9909 ± 0.018
	0.6057 ± 0.070
	0.9778 ± 0.027

	
	Pre
	
	0.6225 ± 0.218
	0.8421 ± 0.062
	0.9746 ± 0.032
	0.9016 ± 0.148
	0.6630 ± 0.164
	0.9125 ± 0.088

	
	
	With
	0.6080 ± 0.201
	0.8706 ± 0.071
	1.0000 ± 0.000
	0.9917 ± 0.017
	0.6305 ± 0.060
	0.9762 ± 0.033

	
	Rec
	
	0.6283 ± 0.206
	0.8530 ± 0.062
	0.9722 ± 0.035
	0.8533 ± 0.181
	0.6405 ± 0.141
	0.8806 ± 0.111

	
	
	With
	0.7167 ± 0.161
	0.8585 ± 0.073
	1.0000 ± 0.000
	0.9926 ± 0.015
	0.6167 ± 0.048
	0.9733 ± 0.034

	
	F1
	
	0.5793 ± 0.237
	0.8408 ± 0.051
	0.9715 ± 0.035
	0.8608 ± 0.173
	0.6310 ± 0.150
	0.8840 ± 0.104

	
	
	With
	0.6260 ± 0.183
	0.8598 ± 0.075
	1.0000 ± 0.000
	0.9916 ± 0.017
	0.5958 ± 0.066
	0.9706 ± 0.036

	
	Time (sec)
	
	0.38
	0.20
	0.25
	0.26
	0.39
	0.24

	
	
	With
	0.36
	0.24
	0.32
	0.38
	0.44
	0.29

	KNN
	ACC
	
	0.6972 ± 0.188
	0.7923 ± 0.107
	0.9305 ± 0.062
	0.9846 ± 0.031
	0.8614 ± 0.087
	0.7744 ± 0.122

	
	
	With
	0.7800 ± 0.102
	0.8750 ± 0.105
	0.8830 ± 0.090
	0.9727 ± 0.022
	0.8552 ± 0.054
	0.8146 ± 0.081

	
	Pre
	
	0.5258 ± 0.193
	0.7814 ± 0.100
	0.9139 ± 0.094
	0.9833 ± 0.033
	0.8669 ± 0.088
	0.8177 ± 0.106

	
	
	With
	0.6367 ± 0.067
	0.9072 ± 0.065
	0.9043 ± 0.066
	0.9742 ± 0.023
	0.8545 ± 0.059
	0.7935 ± 0.117

	
	Rec
	
	0.6400 ± 0.157
	0.7796 ± 0.114
	0.9444 ± 0.046
	0.9926 ± 0.015
	0.8606 ± 0.083
	0.8025 ± 0.133

	
	
	With
	0.7567 ± 0.065
	0.8714 ± 0.105
	0.8888 ± 0.087
	0.9778 ± 0.019
	0.8474 ± 0.056
	0.8097 ± 0.099

	
	F1
	
	0.5467 ± 0.180
	0.7700 ± 0.100
	0.9158 ± 0.081
	0.9866 ± 0.027
	0.8594 ± 0.086
	0.7650 ± 0.131

	
	
	With
	0.6660 ± 0.074
	0.8665 ± 0.117
	0.8759 ± 0.095
	0.9744 ± 0.022
	0.8497 ± 0.056
	0.7711 ± 0.111

	
	Time (sec)
	
	0.55
	0.49
	0.56
	0.55
	0.77
	0.49

	
	
	With
	0.85
	0.62
	0.69
	0.71
	0.82
	0.64


Table S2. Comparison between performance of PCA, TSVD, and TSNE using oversampled dataset.
	Method
	Metric
	FS Method
	Brain
	Colon
	Leukemia
	Lymphoma
	Prostate
	SBRCT

	LR
	ACC
	PCA
	0.9111 ± 0.083
	0.9000 ± 0.102
	0.9895 ± 0.021
	0.9909 ± 0.018
	0.9229 ± 0.049
	0.9889 ± 0.022

	
	
	TSVD
	0.8667 ± 0.109
	0.9000 ± 0.102
	0.9895 ± 0.021
	0.9909 ± 0.018
	0.9229 ± 0.049
	0.9889 ± 0.022

	
	
	TSNE
	0.2378 ± 0.031
	 0.5500 ± 0.127
	0.6497 ± 0.095
	 0.6139 ± 0.088
	 0.4990 ± 0.072 
	 0.2731 ± 0.065 

	
	Pre
	PCA
	0.8900 ± 0.135
	0.9056 ± 0.096
	0.9909 ± 0.018
	0.9905 ± 0.019
	0.9324 ± 0.050
	0.9929 ± 0.014

	
	
	TSVD
	0.8567 ± 0.150
	0.9056 ± 0.096
	0.9909 ± 0.018
	0.9905 ± 0.019
	0.9324 ± 0.050
	0.9929 ± 0.014

	
	
	TSNE
	0.1660 ± 0.065
	0.5568 ± 0.129
	0.6548 ± 0.092
	0.6207 ± 0.090
	0.5084 ± 0.058
	0.2679 ± 0.099

	
	Rec
	PCA
	0.9083 ± 0.099
	0.8978 ± 0.104
	0.9889 ± 0.022
	0.9944 ± 0.011
	0.9149 ± 0.052
	0.9833 ± 0.033

	
	
	TSVD
	0.8750 ± 0.127
	0.8978 ± 0.104
	0.9889 ± 0.022
	0.9944 ± 0.011
	0.9149 ± 0.052
	0.9833 ± 0.033

	
	
	TSNE
	0.2133 ± 0.062
	0.5528 ± 0.129
	0.6648 ± 0.105
	0.5949 ± 0.076
	0.5106 ± 0.055
	0.2908 ± 0.046

	
	F1
	PCA
	0.8827 ± 0.127
	0.8978 ± 0.104
	0.9894 ± 0.021
	0.9920 ± 0.016
	0.9185 ± 0.052
	0.9862 ± 0.028

	
	
	TSVD
	0.8427 ± 0.149
	0.8978 ± 0.104
	0.9894 ± 0.021
	0.9920 ± 0.016
	0.9185 ± 0.052
	0.9862 ± 0.028

	
	
	TSNE
	0.1780 ± 0.059
	0.5457 ± 0.128
	0.6417 ± 0.093
	0.5811 ± 0.081
	0.4912 ± 0.072
	0.2504 ± 0.058

	
	Time (sec)
	PCA
	0.17
	0.16
	0.17
	0.20
	0.17
	0.21

	
	
	TSVD
	0.19
	0.20
	0.19
	0.23
	0.20
	0.23

	
	
	TSNE
	0.23
	0.18
	0.16
	0.25
	0.14
	0.17

	RF
	ACC
	PCA
	0.7822 ± 0.009
	0.8250 ± 0.047
	0.8842 ± 0.084
	0.9545 ± 0.091
	0.8176 ± 0.081
	0.8591 ± 0.054

	
	
	TSVD
	0.7156 ± 0.136
	0.8750 ± 0.040
	0.8842 ± 0.084
	1.0000 ± 0.000
	0.8271 ± 0.077
	0.8164 ± 0.071

	
	
	TSNE
	0.2378 ± 0.126
	0.6500 ± 0.102
	0.6696 ± 0.087
	0.6229 ± 0.066
	0.4605 ± 0.103
	0.4041 ± 0.089

	
	Pre
	PCA
	0.8250 ± 0.040
	0.8460 ± 0.030
	0.9054 ± 0.057
	0.9744 ± 0.051
	0.8187 ± 0.087
	0.8771 ± 0.049

	
	
	TSVD
	0.7283 ± 0.191
	0.8888 ± 0.039
	0.9054 ± 0.057
	1.0000 ± 0.000
	0.8234 ± 0.085
	0.8290 ± 0.072

	
	
	TSNE
	0.2233 ± 0.127
	0.6658 ± 0.093
	0.6603 ± 0.088
	0.6270 ± 0.090
	0.4732 ± 0.111
	0.4012 ± 0.073

	
	Rec
	PCA
	0.8517 ± 0.037
	0.8274 ± 0.050
	0.8929 ± 0.081
	0.9630 ± 0.074
	0.8157 ± 0.079
	0.8844 ± 0.053

	
	
	TSVD
	0.7717 ± 0.157
	0.8792 ± 0.042
	0.8929 ± 0.081
	1.0000 ± 0.000
	0.8195 ± 0.081
	0.8427 ± 0.070

	
	
	TSNE
	0.2617 ± 0.146
	0.6581 ± 0.092
	0.6566 ± 0.087
	0.6036 ± 0.092
	0.4738 ± 0.110
	0.4147 ± 0.071

	
	F1
	PCA
	0.7923 ± 0.023
	0.8210 ± 0.052
	0.8806 ± 0.088
	0.9585 ± 0.083
	0.8131 ± 0.084
	0.8533 ± 0.064

	
	
	TSVD
	0.6977 ± 0.194
	0.8740 ± 0.040
	0.8806 ± 0.088
	1.0000 ± 0.000
	0.8206 ± 0.082
	0.8076 ± 0.074

	
	
	TSNE
	0.2180 ± 0.120
	0.6458 ± 0.103
	0.6488 ± 0.097
	0.5881 ± 0.088
	0.4591 ± 0.103
	0.3809 ± 0.076

	
	Time (sec)
	PCA
	28.69
	26.53
	18.11
	18.31
	18.95
	18.34

	
	
	TSVD
	30.82
	27.31
	18.96
	19.31
	19.51
	19.39

	
	
	TSNE
	28.06
	17.01
	17.32
	17.54
	17.68
	17.33

	SVM
	ACC
	PCA
	0.7356 ± 0.168
	0.9250 ± 0.073
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9133 ± 0.063
	0.9012 ± 0.102

	
	
	TSVD
	0.5067 ± 0.174
	0.9000 ± 0.102
	1.0000 ± 0.000
	0.9909 ± 0.018
	0.8457 ± 0.071
	0.9123 ± 0.045

	
	
	TSNE
	0.2178 ± 0.071
	0.6000 ± 0.094
	0.6918 ± 0.111
	0.6961 ± 0.085
	0.4795 ± 0.074
	0.4047 ± 0.108

	
	Pre
	PCA
	0.7817 ± 0.162
	0.9434 ± 0.053
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9239 ± 0.065
	0.8925 ± 0.114

	
	
	TSVD
	0.4844 ± 0.144
	0.9056 ± 0.096
	1.0000 ± 0.000
	0.9905 ± 0.019
	0.8468 ± 0.080
	0.9067 ± 0.049

	
	
	TSNE
	0.1647 ± 0.099
	0.6076 ± 0.099
	0.6880 ± 0.101
	0.6946 ± 0.090
	0.4736 ± 0.085
	0.4241 ± 0.133

	
	Rec
	PCA
	0.7817 ± 0.174
	0.9214 ± 0.076
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9072 ± 0.062
	0.9074 ± 0.107

	
	
	TSVD
	0.6100 ± 0.166
	0.8978 ± 0.104
	1.0000 ± 0.000
	0.9944 ± 0.011
	0.8459 ± 0.069
	0.9233 ± 0.051

	
	
	TSNE
	0.2133 ± 0.081
	0.5986 ± 0.094
	0.6941 ± 0.104
	0.7038 ± 0.114
	0.4873 ± 0.061
	0.4318 ± 0.096

	
	F1
	PCA
	0.7373 ± 0.183
	0.9219 ± 0.076
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9092 ± 0.065
	0.8871 ± 0.116

	
	
	TSVD
	0.4842 ± 0.160
	0.8978 ± 0.104
	1.0000 ± 0.000
	0.9920 ± 0.016
	0.8422 ± 0.073
	0.9042 ± 0.054

	
	
	TSNE
	0.1615 ± 0.064
	0.5927 ± 0.093
	0.6809 ± 0.109
	0.6750 ± 0.104
	0.4665 ± 0.086
	0.4004 ± 0.110

	
	Time (sec)
	PCA
	0.17
	0.16
	0.17
	0.17
	0.18
	0.18

	
	
	TSVD
	0.20
	0.18
	0.17
	0.17
	0.18
	0.19

	
	
	TSNE
	0.18
	0.15
	0.21
	0.23
	0.24
	0.24

	GBC
	ACC
	PCA
	0.6422 ± 0.122
	0.7850 ± 0.103
	0.8942 ± 0.036
	0.9537 ± 0.042
	0.8210 ± 0.033
	0.8668 ± 0.070

	
	
	TSVD
	0.6644 ± 0.119
	0.8125 ± 0.126
	0.8731 ± 0.041
	0.9537 ± 0.042
	0.8290 ± 0.026
	0.8351 ± 0.118

	
	
	TSNE
	0.2800 ± 0.102
	0.6125 ± 0.092
	0.6744 ± 0.060
	0.4667 ± 0.083
	0.4463 ± 0.035
	0.3625 ± 0.097

	
	Pre
	PCA
	0.6143 ± 0.159
	0.8075 ± 0.108
	0.8913 ± 0.028
	0.9619 ± 0.035
	0.8384 ± 0.052
	0.8720 ± 0.073

	
	
	TSVD
	0.6407 ± 0.165
	0.8190 ± 0.127
	0.8688 ± 0.029
	0.9528 ± 0.044
	0.8563 ± 0.044
	0.8367 ± 0.122

	
	
	TSNE
	0.2397 ± 0.124
	0.6213 ± 0.085
	0.6882 ± 0.045
	0.4888 ± 0.123
	0.4560 ± 0.040
	0.3752 ± 0.112

	
	Rec
	PCA
	0.6413 ± 0.138
	0.7848 ± 0.107
	0.8993 ± 0.043
	0.9589 ± 0.035
	0.8061 ± 0.026
	0.8849 ± 0.066

	
	
	TSVD
	0.6613 ± 0.153
	0.8140 ± 0.126
	0.8771 ± 0.053
	0.9626 ± 0.034
	0.8101 ± 0.038
	0.8378 ± 0.139

	
	
	TSNE
	0.2440 ± 0.094
	0.6188 ± 0.084
	0.6924 ± 0.053
	0.4256 ± 0.105
	0.4572 ± 0.040
	0.3864 ± 0.109

	
	F1
	PCA
	0.5804 ± 0.159
	0.7791 ± 0.106
	0.8903 ± 0.033
	0.9580 ± 0.036
	0.8110 ± 0.029
	0.8597 ± 0.081

	
	
	TSVD
	0.5988 ± 0.163
	0.8110 ± 0.127
	0.8684 ± 0.039
	0.9542 ± 0.042
	0.8152 ± 0.034
	0.8278 ± 0.132

	
	
	TSNE
	0.2245 ± 0.093
	0.6102 ± 0.093
	0.6666 ± 0.065
	0.4306 ± 0.095
	0.4398 ± 0.032
	0.3361 ± 0.094

	
	Time (sec)
	PCA
	32.81
	8.14
	7.36
	26.86
	12.76
	34.69

	
	
	TSVD
	34.12
	8.45
	8.27
	29.90
	13.57
	37.37

	
	
	TSNE
	33.88
	6.13
	6.48
	27.27
	6.93
	34.71

	GNB
	ACC
	PCA
	0.7578 ± 0.112
	0.8250 ± 0.073
	0.8415 ± 0.087
	0.9087 ± 0.049
	0.6533 ± 0.112
	0.7281 ± 0.093

	
	
	TSVD
	0.7356 ± 0.153
	0.8750 ± 0.068
	0.8520 ± 0.077
	0.9268 ± 0.061
	0.6433 ± 0.118
	0.6953 ± 0.109

	
	
	TSNE
	0.2356 ± 0.093
	0.6125 ± 0.127
	0.6386 ± 0.101
	0.6043 ± 0.107
	0.4405 ± 0.102
	0.3497 ± 0.089

	
	Pre
	PCA
	0.7590 ± 0.149
	0.8417 ± 0.069
	0.8626 ± 0.077
	0.9331 ± 0.026
	0.6732 ± 0.105
	0.7521 ± 0.080

	
	
	TSVD
	0.7123 ± 0.235
	0.8999 ± 0.041
	0.8756 ± 0.058
	0.9466 ± 0.036
	0.6646 ± 0.110
	0.7282 ± 0.098

	
	
	TSNE
	0.1800 ± 0.096
	0.6484 ± 0.163
	0.6397 ± 0.092
	0.6034 ± 0.145
	0.4400 ± 0.109
	0.3502 ± 0.119

	
	Rec
	PCA
	0.8017 ± 0.097
	0.8242 ± 0.073
	0.8418 ± 0.082
	0.8804 ± 0.064
	0.6506 ± 0.097
	0.7124 ± 0.107

	
	
	TSVD
	0.7617 ± 0.155
	0.8728 ± 0.070
	0.8518 ± 0.071
	0.9081 ± 0.072
	0.6415 ± 0.101
	0.6736 ± 0.150

	
	
	TSNE
	0.2533 ± 0.150
	0.6139 ± 0.125
	0.6479 ± 0.097
	0.5776 ± 0.109
	0.4488 ± 0.093
	0.3746 ± 0.075

	
	F1
	PCA
	0.7522 ± 0.125
	0.8209 ± 0.076
	0.8342 ± 0.087
	0.8866 ± 0.055
	0.6387 ± 0.107
	0.7102 ± 0.102

	
	
	TSVD
	0.7056 ± 0.204
	0.8699 ± 0.075
	0.8442 ± 0.077
	0.9125 ± 0.065
	0.6274 ± 0.114
	0.6859 ± 0.129

	
	
	TSNE
	0.1880 ± 0.091
	0.6026 ± 0.122
	0.6297 ± 0.099
	0.5553 ± 0.122
	0.4318 ± 0.105
	0.3318 ± 0.091

	
	Time (sec)
	PCA
	0.18
	0.25
	0.15
	0.16
	0.18
	0.15

	
	
	TSVD
	0.16
	0.16
	0.16
	0.15
	0.17
	0.16

	
	
	TSNE
	0.23
	0.21
	0.14
	0.16
	0.18
	0.17

	KNN
	ACC
	PCA
	0.7822 ± 0.071
	0.8750 ± 0.105
	0.9041 ± 0.070
	0.9727 ± 0.022
	0.8452 ± 0.066
	0.8041 ± 0.065

	
	
	TSVD
	0.7800 ± 0.102
	0.8750 ± 0.105
	0.8830 ± 0.090
	0.9727 ± 0.022
	0.8652 ± 0.047
	0.8146 ± 0.081

	
	
	TSNE
	0.2600 ± 0.085
	0.5875 ± 0.116
	0.6497 ± 0.095
	0.6697 ± 0.018
	0.4429 ± 0.104
	0.3708 ± 0.070

	
	Pre
	PCA
	0.6767 ± 0.099
	0.9072 ± 0.065
	0.9157 ± 0.059
	0.9742 ± 0.023
	0.8449 ± 0.070
	0.7810 ± 0.101

	
	
	TSVD
	0.6367 ± 0.067
	0.9072 ± 0.065
	0.9043 ± 0.066
	0.9742 ± 0.023
	0.8658 ± 0.052
	0.7935 ± 0.117

	
	
	TSNE
	0.2200 ± 0.058
	0.5889 ± 0.137
	0.6600 ± 0.077
	0.6743 ± 0.039
	0.4497 ± 0.102
	0.3923 ± 0.093

	
	Rec
	PCA
	0.7867 ± 0.032
	0.8714 ± 0.105
	0.9099 ± 0.066
	0.9778 ± 0.019
	0.8363 ± 0.069
	0.8035 ± 0.090

	
	
	TSVD
	0.7567 ± 0.065
	0.8714 ± 0.105
	0.8888 ± 0.087
	0.9778 ± 0.019
	0.8565 ± 0.050
	0.8097 ± 0.099

	
	
	TSNE
	0.2667 ± 0.087
	0.5897 ± 0.115
	0.6628 ± 0.089
	0.6759 ± 0.042
	0.4473 ± 0.105
	0.4254 ± 0.090

	
	F1
	PCA
	0.7003 ± 0.061
	0.8665 ± 0.117
	0.8992 ± 0.072
	0.9744 ± 0.022
	0.8389 ± 0.069
	0.7601 ± 0.093

	
	
	TSVD
	0.6660 ± 0.074
	0.8665 ± 0.117
	0.8759 ± 0.095
	0.9744 ± 0.022
	0.8594 ± 0.050
	0.7711 ± 0.111

	
	
	TSNE
	0.2227 ± 0.067
	0.5751 ± 0.129
	0.6376 ± 0.099
	0.6491 ± 0.034
	0.4394 ± 0.103
	0.3804 ± 0.070

	
	Time (sec)
	PCA
	0.17
	0.17
	0.17
	0.20
	0.16
	0.18

	
	
	TSVD
	0.20
	0.17
	0.20
	0.19
	0.18
	0.19

	
	
	TSNE
	0.244
	0.25
	0.26
	0.26
	0.18
	0.21




Table S3. Comparison between performance of RF and LR using oversampled dataset.
	Method
	Metric
	FS Method
	Brain
	Colon
	Leukemia
	Lymphoma
	Prostate
	SBRCT

	LR
	ACC
	RF
	0.9333 ± 0.054 
	0.9000 ± 0.102 
	0.9895 ± 0.021 
	1.0000 ± 0.000
	0.9514 ± 0.044 
	0.9889 ± 0.022 

	
	
	LR
	0.9556 ± 0.054 
	0.9125 ± 0.085 
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9610 ± 0.037 
	0.9889 ± 0.022 

	
	Pre
	RF
	0.9433 ± 0.047
	0.9056 ± 0.096
	0.9909 ± 0.018
	1.0000 ± 0.000
	0.9629 ± 0.032
	0.9929 ± 0.014

	
	
	LR
	0.9633 ± 0.045
	0.9249 ± 0.074
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9691 ± 0.029
	0.9929 ± 0.014

	
	Rec
	RF
	0.9417 ± 0.051
	0.8978 ± 0.104
	0.9889 ± 0.022
	1.0000 ± 0.000
	0.9428 ± 0.053
	0.9833 ± 0.033

	
	
	LR
	0.9617 ± 0.050
	0.9103 ± 0.087
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9553 ± 0.042
	0.9833 ± 0.033

	
	F1
	RF
	0.9253 ± 0.062
	0.8978 ± 0.104
	0.9894 ± 0.021
	1.0000 ± 0.000
	0.9481 ± 0.047
	0.9862 ± 0.028

	
	
	LR
	0.9520 ± 0.059
	0.9097 ± 0.088
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9592 ± 0.039
	0.9862 ± 0.028

	
	Time (sec)
	RF
	0.70
	0.23
	0.64
	0.45
	1.16
	0.48

	
	
	LR
	1.46
	1.07
	1.55
	1.66
	2.84
	1.03

	RF
	ACC
	RF
	0.8889 ± 0.122
	0.9000 ± 0.102
	0.9895 ± 0.021 
	1.0000 ± 0.000
	0.9324 ± 0.039 
	0.9889 ± 0.022 

	
	
	LR
	0.8667 ± 0.109 
	0.9250 ± 0.073 
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9229 ± 0.049 
	0.9889 ± 0.022 

	
	Pre
	RF
	0.8767 ± 0.160
	0.9056 ± 0.096
	0.9909 ± 0.018
	1.0000 ± 0.000
	0.9428 ± 0.034
	0.9929 ± 0.014

	
	
	LR
	0.8767 ± 0.111
	0.9362 ± 0.059
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9324 ± 0.050
	0.9929 ± 0.014

	
	Rec
	RF
	0.8883 ± 0.136
	0.8978 ± 0.104
	0.9889 ± 0.022
	1.0000 ± 0.000
	0.9226 ± 0.046
	0.9833 ± 0.033

	
	
	LR
	0.8750 ± 0.127
	0.9246 ± 0.073
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9149 ± 0.052
	0.9833 ± 0.033

	
	F1
	RF
	0.8640 ± 0.161
	0.8978 ± 0.104
	0.9894 ± 0.021
	1.0000 ± 0.000
	0.9279 ± 0.042
	0.9862 ± 0.028

	
	
	LR
	0.8493 ± 0.136
	0.9232 ± 0.075
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9185 ± 0.052
	0.9862 ± 0.028

	
	Time (sec)
	RF
	33.50
	23.19
	19.92
	20.02
	23.76
	20.33

	
	
	LR
	39.78
	37.52
	25.90
	26.16
	30.51
	24.71

	SVM
	ACC
	RF
	0.9111 ± 0.083 
	0.9125 ± 0.085 
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9324 ± 0.039 
	0.9889 ± 0.022 

	
	
	LR
	0.9333 ± 0.054 
	0.9375 ± 0.068 
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9229 ± 0.049 
	0.9889 ± 0.022 

	
	Pre
	RF
	0.8900 ± 0.135
	0.9249 ± 0.074
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9428 ± 0.034
	0.9929 ± 0.014

	
	
	LR
	0.9500 ± 0.042
	0.9516 ± 0.050
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9324 ± 0.050
	0.9929 ± 0.014

	
	Rec
	RF
	0.9083 ± 0.099
	0.9103 ± 0.087
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9226 ± 0.046
	0.9833 ± 0.033

	
	
	LR
	0.9483 ± 0.047
	0.9357 ± 0.069
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9149 ± 0.052
	0.9833 ± 0.033

	
	F1
	RF
	0.8827 ± 0.127
	0.9097 ± 0.088
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9279 ± 0.042
	0.9862 ± 0.028

	
	
	LR
	0.9360 ± 0.055
	0.9356 ± 0.071
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.9185 ± 0.052
	0.9862 ± 0.028

	
	Time (sec)
	RF
	0.21
	0.19
	0.20
	0.22
	0.28
	0.21

	
	
	LR
	0.33
	0.25
	0.41
	0.46
	0.67
	0.31

	GBC
	ACC
	RF
	0.6289 ± 0.128 
	0.8600 ± 0.048 
	0.8978 ± 0.045 
	0.9814 ± 0.023
	0.8686 ± 0.055 
	0.8591 ± 0.090 

	
	
	LR
	0.5889 ± 0.156 
	0.8025 ± 0.063 
	0.8957 ± 0.041 
	0.9814 ± 0.023 
	0.8662 ± 0.082 
	0.8568 ± 0.089 

	
	Pre
	RF
	0.6759 ± 0.148
	0.8754 ± 0.052
	0.8963 ± 0.052
	0.9771 ± 0.029
	0.8770 ± 0.055
	0.8685 ± 0.089

	
	
	LR
	0.6270 ± 0.222
	0.8103 ± 0.070
	0.8956 ± 0.048
	0.9771 ± 0.029
	0.8758 ± 0.076
	0.8594 ± 0.104

	
	Rec
	RF
	0.6657 ± 0.168
	0.8560 ± 0.047
	0.8990 ± 0.043
	0.9849 ± 0.020
	0.8649 ± 0.056
	0.8611 ± 0.110

	
	
	LR
	0.6117 ± 0.221
	0.8041 ± 0.062
	0.8958 ± 0.042
	0.9849 ± 0.020
	0.8603 ± 0.087
	0.8591 ± 0.110

	
	F1
	RF
	0.6066 ± 0.157
	0.8570 ± 0.049
	0.8926 ± 0.045
	0.9794 ± 0.026
	0.8637 ± 0.057
	0.8515 ± 0.101

	
	
	LR
	0.5470 ± 0.205
	0.8014 ± 0.063
	0.8898 ± 0.042
	0.9794 ± 0.026
	0.8591 ± 0.087
	0.8481 ± 0.106

	
	Time (sec)
	RF
	119.89
	21.35
	24.30
	58.92
	72.55
	75.32

	
	
	LR
	225.72
	48.74
	75.26
	213.39
	181.61
	172.02

	GNB
	ACC
	RF
	0.7178 ± 0.165 
	0.9000 ± 0.102 
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.8357 ± 0.060 
	0.9889 ± 0.022 

	
	
	LR
	0.7400 ± 0.164 
	0.9250 ± 0.047 
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.7110 ± 0.087 
	0.9889 ± 0.022 

	
	Pre
	RF
	0.7200 ± 0.243
	0.9056 ± 0.096
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.8385 ± 0.071
	0.9929 ± 0.014

	
	
	LR
	0.7667 ± 0.252
	0.9335 ± 0.044
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.7219 ± 0.098
	0.9929 ± 0.014

	
	Rec
	RF
	0.7850 ± 0.146
	0.8978 ± 0.104
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.8297 ± 0.060
	0.9833 ± 0.033

	
	
	LR
	0.7983 ± 0.150
	0.9228 ± 0.047
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.7156 ± 0.082
	0.9833 ± 0.033

	
	F1
	RF
	0.7063 ± 0.194
	0.8978 ± 0.104
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.8302 ± 0.062
	0.9862 ± 0.028

	
	
	LR
	0.7320 ± 0.202
	0.9237 ± 0.047
	1.0000 ± 0.000
	1.0000 ± 0.000
	0.7075 ± 0.088
	0.9862 ± 0.028

	
	Time (sec)
	RF
	0.28
	0.16
	0.18
	0.19
	0.26
	0.19

	
	
	LR
	0.32
	0.24
	0.29
	0.34
	0.40
	0.27

	KNN
	ACC
	RF
	0.8667 ± 0.083 
	0.9000 ± 0.102 
	0.9895 ± 0.021 
	0.9909 ± 0.018 
	0.9229 ± 0.049 
	0.9784 ± 0.027 

	
	
	LR
	0.9556 ± 0.054 
	0.9125 ± 0.064 
	0.9778 ± 0.044 
	0.9909 ± 0.018 
	0.8938 ± 0.057 
	0.9673 ± 0.027 

	
	Pre
	RF
	0.8167 ± 0.145
	0.9056 ± 0.096
	0.9909 ± 0.018
	0.9905 ± 0.019
	0.9344 ± 0.047
	0.9804 ± 0.026

	
	
	LR
	0.9633 ± 0.045
	0.9266 ± 0.051
	0.9714 ± 0.057
	0.9905 ± 0.019
	0.9012 ± 0.058
	0.9720 ± 0.025

	
	Rec
	RF
	0.8633 ± 0.086
	0.8978 ± 0.104
	0.9889 ± 0.022
	0.9944 ± 0.011
	0.9101 ± 0.058
	0.9762 ± 0.033

	
	
	LR
	0.9617 ± 0.050
	0.9107 ± 0.063
	0.9846 ± 0.031
	0.9944 ± 0.011
	0.8819 ± 0.060
	0.9662 ± 0.032

	
	F1
	RF
	0.8153 ± 0.116
	0.8978 ± 0.104
	0.9894 ± 0.021
	0.9920 ± 0.016
	0.9170 ± 0.054
	0.9752 ± 0.031

	
	
	LR
	0.9520 ± 0.059
	0.9106 ± 0.066
	0.9750 ± 0.050
	0.9920 ± 0.016
	0.8879 ± 0.059
	0.9651 ± 0.029

	
	Time (sec)
	RF
	0.57
	0.53
	0.68
	0.60
	0.56
	0.49

	
	
	LR
	0.68
	0.66
	0.70
	0.77
	0.85
	0.59
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