Supplemental information
Table S1. Threshold feature selection for EV-FTIR spectral data. Table S1. Significant FTIR features identified through statistical analysis (t-test), along with their absolute mean differences and corresponding p-values.
	Feature (cm-1)
	Absolute Mean Difference
	p-value

	3971
	0.0668
	0.0185

	3970
	0.0707
	0.0119

	3969
	0.0652
	0.0167

	3968
	0.0537
	0.0321

	3950
	0.0993
	0.0437

	3949
	0.1041
	0.0363

	3948
	0.0993
	0.0427

	3935
	0.0531
	0.0494

	3884
	0.1174
	0.0464

	3883
	0.1231
	0.0463

	3865
	0.0815
	0.0437

	3800
	0.1065
	0.0206

	3799
	0.1227
	0.0176

	3798
	0.1231
	0.0266

	3797
	0.1126
	0.0467

	3707
	0.2211
	0.0399

	3706
	0.2460
	0.0315

	3705
	0.2527
	0.0305

	3704
	0.2398
	0.0356

	3703
	0.2128
	0.0485

	3670
	0.1533
	0.0418

	3669
	0.1580
	0.0269

	3668
	0.1484
	0.0362

	3648
	0.2938
	0.0413

	3647
	0.3268
	0.0331

	3646
	0.3418
	0.0276

	3645
	0.3376
	0.0233

	3644
	0.3151
	0.0203

	3643
	0.2772
	0.0191

	3642
	0.2278
	0.0225

	3641
	0.1689
	0.0484

	3624
	0.3747
	0.0443

	3623
	0.3857
	0.0334

	3622
	0.3657
	0.0325

	3621
	0.3136
	0.0447

	3607
	0.2823
	0.0451

	3606
	0.3161
	0.0289

	3605
	0.3345
	0.0205

	3604
	0.3417
	0.0166

	3603
	0.3400
	0.0151

	3602
	0.3258
	0.0145

	3601
	0.2928
	0.0149

	3600
	0.2394
	0.0210

	3581
	0.2239
	0.0497

	3580
	0.2290
	0.0472

	2371
	0.0795
	0.0209

	2370
	0.0990
	0.0133

	2369
	0.1150
	0.0228

	2361
	0.0729
	0.0313

	2360
	0.0685
	0.0376

	2369
	0.1150
	0.0228

	2361
	0.0729
	0.0313

	2360
	0.0685
	0.0376

	2355
	0.0833
	0.0487

	2282
	0.1723
	0.0360

	2281
	0.1830
	0.0294

	2280
	0.1847
	0.0267

	2279
	0.1802
	0.0272

	2278
	0.1725
	0.0320

	2277
	0.1649
	0.0410

	2276
	0.1606
	0.0495

	2274
	0.1586
	0.0450

	2273
	0.1555
	0.0435

	2191
	0.1648
	0.0400

	2190
	0.1832
	0.0201

	2189
	0.1783
	0.0280

	2096
	0.1541
	0.0478

	2095
	0.1320
	0.0471

	2094
	0.0980
	0.0482

	2051
	0.1979
	0.0463

	2050
	0.2265
	0.0340

	2049
	0.2316
	0.0325

	2048
	0.2109
	0.0443

	2021
	0.2147
	0.0328

	2020
	0.2325
	0.0076

	2019
	0.2612
	0.0081

	2018
	0.2927
	0.0147

	2017
	0.3217
	0.0184

	2016
	0.3391
	0.0179

	2015
	0.3283
	0.0166

	2014
	0.2774
	0.0174

	2013
	0.1915
	0.0402

	2006
	0.1730
	0.0243

	2005
	0.1901
	0.0100

	2004
	0.1829
	0.0046

	2003
	0.1521
	0.0041

	2002
	0.1166
	0.0200

	1989
	0.2850
	0.0419

	1988
	0.3272
	0.0416

	1975
	0.3418
	0.0443

	1974
	0.3897
	0.0376

	1973
	0.4168
	0.0356

	1972
	0.4145
	0.0348

	1971
	0.3849
	0.0360

	1970
	0.3345
	0.0446

	1930
	0.1470
	0.0472

	1929
	0.1621
	0.0361

	1928
	0.1605
	0.0369

	1927
	0.1451
	0.0436

	1911
	0.0847
	0.0368

	1910
	0.1018
	0.0297

	1909
	0.1112
	0.0263

	1908
	0.1093
	0.0229

	1907
	0.0976
	0.0211

	1906
	0.0830
	0.0263

	1905
	0.0700
	0.0456

	1791
	0.0744
	0.0335

	1790
	0.0859
	0.0282

	1789
	0.0886
	0.0300

	1788
	0.0811
	0.0358

	1729
	0.1875
	0.0284

	1728
	0.1992
	0.0194

	1727
	0.1916
	0.0257

	1694
	0.3610
	0.0381

	1693
	0.3884
	0.0244

	1692
	0.3991
	0.0204

	1691
	0.3916
	0.0231

	1690
	0.3693
	0.0344

	1531
	0.1081
	0.0498

	1530
	0.1301
	0.0371

	1301
	0.0649
	0.0483

	1300
	0.0657
	0.0487

	460
	0.2064
	0.0433

	459
	0.1883
	0.0379

	458
	0.1552
	0.0435




Table S2. Performance of models for the EV-FTIR spectral data to study the impact of feature selection and SMOTE application.
	
	Model
	AUC
	Accuracy
	F1-score
	Precision
	Recall

	Without SMOTE

	*Complete dataset
	Naive Bayes
	0.3750
	0.3636
	0.4615
	0.5000
	0.4286

	
	k-NN (k=1)
	0.3214
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (RBF)
	0.2857
	0.1818
	0.1818
	0.2500
	0.1429

	
	Decision Tree
	0.2500
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Sigmoid)
	0.2143
	0.1818
	0.0000
	0.0000
	0.0000

	
	SVM (Linear)
	0.1786
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (Polynomial)
	0.1071
	0.3636
	0.2222
	0.5000
	0.1429

	0.4
	SVM (RBF)
	0.8929
	0.3636
	0.0000
	0.0000
	0.0000

	
	Naive Bayes
	0.6429
	0.6364
	0.6667
	0.8000
	0.5714

	
	SVM (Sigmoid)
	0.6071
	0.4545
	0.4000
	0.6667
	0.2857

	
	SVM (Linear)
	0.5357
	0.3636
	0.0000
	0.0000
	0.0000

	
	k-NN (k=1)
	0.5179
	0.4545
	0.4000
	0.6667
	0.2857

	
	Decision Tree
	0.2500
	0.1818
	0.1818
	0.2500
	0.1429

	
	SVM (Polynomial)
	0.2143
	0.3636
	0.0000
	0.0000
	0.0000

	0.3
	Naive Bayes
	0.6429
	0.4545
	0.4000
	0.6667
	0.2857

	
	Decision Tree
	0.6250
	0.5455
	0.5455
	0.7500
	0.4286

	
	SVM (Polynomial)
	0.4286
	0.2727
	0.0000
	0.0000
	0.0000

	
	SVM (Linear)
	0.3929
	0.3636
	0.0000
	0.0000
	0.0000

	
	SVM (Sigmoid)
	0.2500
	0.3636
	0.0000
	0.0000
	0.0000

	
	SVM (RBF)
	0.1786
	0.3636
	0.0000
	0.0000
	0.0000

	
	k-NN (k=4)
	0.1786
	0.2727
	0.0000
	0.0000
	0.0000

	0.2
	Naive Bayes
	0.5714
	0.7273
	0.7692
	0.8333
	0.7143

	
	Decision Tree
	0.4643
	0.4545
	0.5000
	0.6000
	0.4286

	
	SVM (Polynomial)
	0.3571
	0.2727
	0.0000
	0.0000
	0.0000

	
	SVM (Linear)
	0.3214
	0.3636
	0.4615
	0.5000
	0.4286

	
	k-NN (k=1)
	0.3214
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (Sigmoid)
	0.3214
	0.1818
	0.1818
	0.2500
	0.1429

	
	SVM (RBF)
	0.2143
	0.3636
	0.3636
	0.5000
	0.2857

	0.1
	Naive Bayes
	0.6429
	0.6364
	0.6667
	0.8000
	0.5714

	
	Decision Tree
	0.4821
	0.5455
	0.6667
	0.6250
	0.7143

	
	SVM (Sigmoid)
	0.4286
	0.2727
	0.2000
	0.3333
	0.1429

	
	k-NN (k=1)
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (RBF)
	0.3571
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (Linear)
	0.3214
	0.6364
	0.7500
	0.6667
	0.8571

	
	SVM (Polynomial)
	0.2857
	0.4545
	0.2500
	1.0000
	0.1429

	0.075
	Decision Tree
	0.6607
	0.6364
	0.6667
	0.8000
	0.5714

	
	Naive Bayes
	0.5893
	0.6364
	0.7143
	0.7143
	0.7143

	
	SVM (Linear)
	0.3929
	0.5455
	0.6667
	0.6250
	0.7143

	
	SVM (Sigmoid)
	0.3929
	0.4545
	0.5000
	0.6000
	0.4286

	
	k-NN (k=1)
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (RBF)
	0.3214
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (Polynomial)
	0.2143
	0.4545
	0.2500
	1.0000
	0.1429

	0.05
	Naive Bayes
	0.5000
	0.6364
	0.7143
	0.7143
	0.7143

	
	SVM (Linear)
	0.4643
	0.4545
	0.5714
	0.5714
	0.5714

	
	k-NN (k=1)
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (RBF)
	0.2857
	0.2727
	0.3333
	0.4000
	0.2857

	
	Decision Tree
	0.2500
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Sigmoid)
	0.2143
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Polynomial)
	0.1429
	0.3636
	0.2222
	0.5000
	0.1429

	0.025
	SVM (Polynomial)
	0.8929
	0.2727
	0.2000
	0.3333
	0.1429

	
	Naive Bayes
	0.5000
	0.6364
	0.7143
	0.7143
	0.7143

	
	k-NN (k=1)
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	Decision Tree
	0.3214
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (Linear)
	0.2857
	0.3636
	0.4615
	0.5000
	0.4286

	
	SVM (Sigmoid)
	0.2500
	0.2727
	0.0000
	0.0000
	0.0000

	
	SVM (RBF)
	0.2143
	0.2727
	0.3333
	0.4000
	0.2857

	SMOTE Enhanced

	Complete dataset
	Naive Bayes
	0.5714
	0.6364
	0.7143
	0.7143
	0.7143

	
	Decision Tree
	0.4643
	0.4545
	0.5000
	0.6000
	0.4286

	
	SVM (Sigmoid)
	0.4107
	0.3636
	0.3636
	0.5000
	0.2857

	
	k-NN (k=1)
	0.3214
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (Polynomial)
	0.3214
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (RBF)
	0.2857
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Linear)
	0.1786
	0.2727
	0.2000
	0.3333
	0.1429

	0.4
	SVM (Sigmoid)
	0.7143
	0.6364
	0.6667
	0.8000
	0.5714

	
	Naive Bayes
	0.6786
	0.7273
	0.7692
	0.8333
	0.7143

	
	k-NN (k=1)
	0.6429
	0.5455
	0.4444
	1.0000
	0.2857

	
	SVM (Polynomial)
	0.5000
	0.2727
	0.0000
	0.0000
	0.0000

	
	SVM (Linear)
	0.3571
	0.3636
	0.0000
	0.0000
	0.0000

	
	Decision Tree
	0.2500
	0.1818
	0.0000
	0.0000
	0.0000

	
	SVM (RBF)
	0.0000
	0.2727
	0.0000
	0.0000
	0.0000

	0.3
	Naive Bayes
	0.6786
	0.7273
	0.7692
	0.8333
	0.7143

	
	SVM (Sigmoid)
	0.6786
	0.5455
	0.6154
	0.6667
	0.5714

	
	SVM (Linear)
	0.5000
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (Polynomial)
	0.5000
	0.2727
	0.0000
	0.0000
	0.0000

	
	k-NN (k=3)
	0.3571
	0.4545
	0.4000
	0.6667
	0.2857

	
	Decision Tree
	0.3214
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (RBF)
	0.1786
	0.2727
	0.0000
	0.0000
	0.0000

	0.2
	Naive Bayes
	0.6071
	0.7273
	0.7692
	0.8333
	0.7143

	
	Decision Tree
	0.5179
	0.4545
	0.4000
	0.6667
	0.2857

	
	k-NN (k=4)
	0.4643
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (Polynomial)
	0.4286
	0.5455
	0.6154
	0.6667
	0.5714

	
	SVM (RBF)
	0.3214
	0.5455
	0.6154
	0.6667
	0.5714

	
	SVM (Linear)
	0.3214
	0.3636
	0.4615
	0.5000
	0.4286

	
	SVM (Sigmoid)
	0.2500
	0.5455
	0.6667
	0.6250
	0.7143

	0.1
	Naive Bayes
	0.7143
	0.7273
	0.7692
	0.8333
	0.7143

	
	SVM (Polynomial)
	0.4643
	0.4545
	0.4000
	0.6667
	0.2857

	
	SVM (RBF)
	0.4286
	0.6364
	0.7143
	0.7143
	0.7143

	
	SVM (Linear)
	0.4286
	0.5455
	0.6667
	0.6250
	0.7143

	
	k-NN (k=1)
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	Decision Tree
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (Sigmoid)
	0.2679
	0.4545
	0.5714
	0.5714
	0.5714

	0.075
	Naive Bayes
	0.6607
	0.7273
	0.7692
	0.8333
	0.7143

	
	Decision Tree
	0.5893
	0.5455
	0.5455
	0.7500
	0.4286

	
	k-NN (k=6)
	0.5714
	0.5455
	0.6154
	0.6667
	0.5714

	
	SVM (RBF)
	0.4643
	0.5455
	0.6154
	0.6667
	0.5714

	
	SVM (Linear)
	0.4643
	0.4545
	0.5714
	0.5714
	0.5714

	
	SVM (Polynomial)
	0.3929
	0.4545
	0.4000
	0.6667
	0.2857

	
	SVM (Sigmoid)
	0.1786
	0.4545
	0.5714
	0.5714
	0.5714

	0.05
	Naive Bayes
	0.6250
	0.7273
	0.7692
	0.8333
	0.7143

	
	k-NN (k=4)
	0.5000
	0.4545
	0.5000
	0.6000
	0.4286

	
	SVM (Linear)
	0.4643
	0.5455
	0.6154
	0.6667
	0.5714

	
	SVM (RBF)
	0.3571
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Polynomial)
	0.3214
	0.3636
	0.2222
	0.5000
	0.1429

	
	Decision Tree
	0.2500
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Sigmoid)
	0.2143
	0.4545
	0.5714
	0.5714
	0.5714

	0.025
	Decision Tree
	0.6786
	0.6364
	0.6667
	0.8000
	0.5714

	
	Naive Bayes
	0.6607
	0.5455
	0.6667
	0.6250
	0.7143

	
	k-NN (k=1)
	0.3929
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (RBF)
	0.3214
	0.2727
	0.3333
	0.4000
	0.2857

	
	SVM (Polynomial)
	0.2857
	0.2727
	0.2000
	0.3333
	0.1429

	
	SVM (Linear)
	0.2500
	0.3636
	0.3636
	0.5000
	0.2857

	
	SVM (Sigmoid)
	0.1786
	0.4545
	0.5714
	0.5714
	0.5714



Table S3. Performance of models for the clinical data to study the impact of feature selection and SMOTE application.
	
	Model
	AUC
	Accuracy
	F1-score
	Precision
	Recall

	Without SMOTE

	*Complete dataset
	SVM (Sigmoid)
	0.9167
	0.8182
	0.5000
	1.0000
	0.3333

	
	Decision Tree
	0.8958
	0.8182
	0.7500
	0.6000
	1.0000

	
	SVM (RBF)
	0.8333
	0.7273
	0.5714
	0.5000
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Linear)
	0.7500
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.7500
	0.8182
	0.5000
	1.0000
	0.3333

	
	k-NN (k=1)
	0.7500
	0.6364
	0.6000
	0.4286
	1.0000

	With SMOTE

	Complete dataset
	SVM (Linear)
	0.9167
	0.8182
	0.7500
	0.6000
	1.0000

	
	SVM (Sigmoid)
	0.9167
	0.7273
	0.4000
	0.5000
	0.3333

	
	k-NN (k=3)
	0.9167
	0.5455
	0.5455
	0.3750
	1.0000

	
	Decision Tree
	0.8750
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Polynomial)
	0.8333
	0.8182
	0.5000
	1.0000
	0.3333

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7500
	0.5455
	0.4444
	0.3333
	0.6667



Table S4. Performance of models for the integrated data to study the impact of feature selection and SMOTE application.
	[bookmark: _heading=h.gjdgxs]
	Model
	AUC
	Accuracy
	F1-score
	Precision
	Recall

	Without SMOTE

	*Complete dataset
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	k-NN (k=3)
	0.7500
	0.8182
	0.6667
	0.6667
	0.6667

	
	SVM (Linear)
	0.7500
	0.5455
	0.0000
	0.0000
	0.0000

	
	SVM (RBF)
	0.5833
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.5000
	0.4545
	0.2500
	0.2000
	0.3333

	
	SVM (Sigmoid)
	0.3542
	0.7273
	0.0000
	0.0000
	0.0000

	
	Decision Tree
	0.2500
	0.3636
	0.0000
	0.0000
	0.0000

	0.4
	SVM (Polynomial)
	0.9583
	0.7273
	0.0000
	0.0000
	0.0000

	
	Decision Tree
	0.9167
	0.9091
	0.8571
	0.7500
	1.0000

	
	SVM (Linear)
	0.9167
	0.9091
	0.8000
	1.0000
	0.6667

	
	SVM (Sigmoid)
	0.8333
	0.9091
	0.8000
	1.0000
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7917
	0.9091
	0.8000
	1.0000
	0.6667

	
	k-NN (k=4)
	0.7917
	0.8182
	0.6667
	0.6667
	0.6667

	0.3
	SVM (RBF)
	0.9583
	0.9091
	0.8000
	1.0000
	0.6667

	
	k-NN (k=7)
	0.9375
	0.8182
	0.6667
	0.6667
	0.6667

	
	SVM (Linear)
	0.9167
	0.9091
	0.8000
	1.0000
	0.6667

	
	Decision Tree
	0.8333
	0.8182
	0.7500
	0.6000
	1.0000

	
	SVM (Sigmoid)
	0.8333
	0.7273
	0.5714
	0.5000
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Polynomial)
	0.7083
	0.8182
	0.6667
	0.6667
	0.6667

	0.2
	SVM (RBF)
	0.9583
	0.8182
	0.5000
	1.0000
	0.3333

	
	Decision Tree
	0.9167
	0.7273
	0.6667
	0.5000
	1.0000

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Linear)
	0.7917
	0.7273
	0.5714
	0.5000
	0.6667

	
	k-NN (k=1)
	0.7708
	0.8182
	0.6667
	0.6667
	0.6667

	
	SVM (Sigmoid)
	0.7500
	0.6364
	0.3333
	0.3333
	0.3333

	
	SVM (Polynomial)
	0.2083
	0.7273
	0.0000
	0.0000
	0.0000

	0.1
	Decision Tree
	0.9375
	0.9091
	0.8571
	0.7500
	1.0000

	
	SVM (Linear)
	0.9167
	0.8182
	0.6667
	0.6667
	0.6667

	
	SVM (RBF)
	0.8750
	0.8182
	0.5000
	1.0000
	0.3333

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Polynomial)
	0.7500
	0.8182
	0.5000
	1.0000
	0.3333

	
	k-NN (k=1)
	0.6042
	0.7273
	0.4000
	0.5000
	0.3333

	
	SVM (Sigmoid)
	0.3333
	0.7273
	0.0000
	0.0000
	0.0000

	0.075
	Decision Tree
	0.9375
	0.8182
	0.7500
	0.6000
	1.0000

	
	SVM (Linear)
	0.9167
	0.7273
	0.4000
	0.5000
	0.3333

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7917
	0.8182
	0.5000
	1.0000
	0.3333

	
	k-NN (k=6)
	0.7917
	0.7273
	0.4000
	0.5000
	0.3333

	
	SVM (Polynomial)
	0.7083
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Sigmoid)
	0.3333
	0.7273
	0.0000
	0.0000
	0.0000

	0.05
	SVM (Linear)
	0.8750
	0.8182
	0.6667
	0.6667
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7917
	0.8182
	0.5000
	1.0000
	0.3333

	
	Decision Tree
	0.7500
	0.7273
	0.5714
	0.5000
	0.6667

	
	k-NN (k=5)
	0.7292
	0.7273
	0.4000
	0.5000
	0.3333

	
	SVM (Polynomial)
	0.6250
	0.6364
	0.3333
	0.3333
	0.3333

	
	SVM (Sigmoid)
	0.3333
	0.7273
	0.0000
	0.0000
	0.0000

	0.025
	SVM (Linear)
	0.8333
	0.8182
	0.6667
	0.6667
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	k-NN (k=6)
	0.7083
	0.7273
	0.4000
	0.5000
	0.3333

	
	SVM (Sigmoid)
	0.6667
	0.7273
	0.0000
	0.0000
	0.0000

	
	SVM (RBF)
	0.6250
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.5000
	0.5455
	0.2857
	0.2500
	0.3333

	
	Decision Tree
	0.3750
	0.5455
	0.0000
	0.0000
	0.0000

	SMOTE Enhanced

	Complete dataset
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Linear)
	0.7500
	0.5455
	0.0000
	0.0000
	0.0000

	
	SVM (Sigmoid)
	0.7083
	0.6364
	0.5000
	0.4000
	0.6667

	
	SVM (RBF)
	0.5833
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.5000
	0.2727
	0.2000
	0.1429
	0.3333

	
	k-NN (k=1)
	0.4167
	0.4545
	0.2500
	0.2000
	0.3333

	
	Decision Tree
	0.3542
	0.3636
	0.2222
	0.1667
	0.3333

	0.4
	SVM (Polynomial)
	1.0000
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Sigmoid)
	0.9583
	0.7273
	0.6667
	0.5000
	1.0000

	
	Decision Tree
	0.8750
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Linear)
	0.8750
	0.6364
	0.6000
	0.4286
	1.0000

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7500
	0.8182
	0.6667
	0.6667
	0.6667

	
	k-NN (k=1)
	0.5833
	0.5455
	0.4444
	0.3333
	0.6667

	0.3
	SVM (Polynomial)
	1.0000
	0.9091
	0.8571
	0.7500
	1.0000

	
	SVM (RBF)
	0.9583
	0.8182
	0.6667
	0.6667
	0.6667

	
	SVM (Sigmoid)
	0.9167
	0.5455
	0.5455
	0.3750
	1.0000

	
	SVM (Linear)
	0.8333
	0.6364
	0.6000
	0.4286
	1.0000

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	Decision Tree
	0.7083
	0.5455
	0.5455
	0.3750
	1.0000

	
	k-NN (k=3)
	0.6875
	0.6364
	0.5000
	0.4000
	0.6667

	0.2
	SVM (RBF)
	0.9583
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Linear)
	0.8750
	0.8182
	0.5000
	1.0000
	0.3333

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Polynomial)
	0.7083
	0.9091
	0.8000
	1.0000
	0.6667

	
	k-NN (k=2)
	0.7083
	0.7273
	0.0000
	0.0000
	0.0000

	
	Decision Tree
	0.7500
	0.6364
	0.6000
	0.4286
	1.0000

	
	SVM (Sigmoid)
	0.6667
	0.7273
	0.5714
	0.5000
	0.6667

	0.1
	SVM (Linear)
	1.0000
	0.9091
	0.8000
	1.0000
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7917
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.6667
	0.7273
	0.5714
	0.5000
	0.6667

	
	SVM (Sigmoid)
	0.6250
	0.5455
	0.2857
	0.2500
	0.3333

	
	k-NN (k=1)
	0.5417
	0.6364
	0.3333
	0.3333
	0.3333

	
	Decision Tree
	0.3750
	0.6364
	0.3333
	0.3333
	0.3333

	0.075
	SVM (Linear)
	0.9167
	0.7273
	0.4000
	0.5000
	0.3333

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7083
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.6250
	0.7273
	0.5714
	0.5000
	0.6667

	
	SVM (Sigmoid)
	0.5000
	0.5455
	0.4444
	0.3333
	0.6667

	
	k-NN (k=1)
	0.4792
	0.5455
	0.2857
	0.2500
	0.3333

	
	Decision Tree
	0.3750
	0.5455
	0.2857
	0.2500
	0.3333

	0.05
	SVM (Linear)
	0.8750
	0.8182
	0.6667
	0.6667
	0.6667

	
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (RBF)
	0.7083
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Polynomial)
	0.5833
	0.6364
	0.5000
	0.4000
	0.6667

	
	k-NN (k=1)
	0.4792
	0.5455
	0.2857
	0.2500
	0.3333

	
	SVM (Sigmoid)
	0.4583
	0.5455
	0.2857
	0.2500
	0.3333

	
	Decision Tree
	0.3750
	0.5455
	0.0000
	0.0000
	0.0000

	0.025
	Naive Bayes
	0.8125
	0.7273
	0.6667
	0.5000
	1.0000

	
	SVM (Linear)
	0.7917
	0.7273
	0.4000
	0.5000
	0.3333

	
	k-NN (k=2)
	0.7708
	0.7273
	0.4000
	0.5000
	0.3333

	
	SVM (RBF)
	0.5833
	0.8182
	0.5000
	1.0000
	0.3333

	
	SVM (Sigmoid)
	0.5000
	0.5455
	0.2857
	0.2500
	0.3333

	
	SVM (Polynomial)
	0.5000
	0.3636
	0.2222
	0.1667
	0.3333

	
	Decision Tree
	0.3542
	0.3636
	0.2222
	0.1667
	0.3333


*The complete datasets without SMOTE and feature selection.  

Table S5. SHAP analysis of the best-performing SVM (Linear) prediction model. 
	Features
	Mean (|SHAP value|) (average impact on model output magnitude)

	PMHx (BPH)
	0.097796

	FAMILY HISTORY FOR CANCER (NO)
	0.060606

	Serum creatinine (µmol/L)
	0.059229

	SMOKING STATUS (Ex-smoker)
	0.059229

	SMOKING STATUS (Never)
	0.055096

	2916
	0.020661

	2912
	0.019284

	2913
	0.017906

	2915
	0.016529

	2940
	0.015152

	2943
	0.015152

	2945
	0.013774

	2941
	0.013774

	2914
	0.012397

	2944
	0.012397

	1030
	0.012397

	2924
	0.011019

	1035
	0.011019

	2917
	0.011019

	2918
	0.009642

	1064
	0.009642

	1150
	0.009642

	2925
	0.009642

	2947
	0.009642

	1148
	0.009642

	1037
	0.009642

	1034
	0.009642

	1062
	0.008264

	PMHx (LUTS)
	0.008264

	1147
	0.008264

	1032
	0.008264

	1144
	0.006887

	2923
	0.006887

	1053
	0.006887

	PMHx (HTN)
	0.006887

	1038
	0.006887

	2942
	0.006887

	1151
	0.00551

	2939
	0.00551

	1054
	0.00551

	1027
	0.00551

	1146
	0.00551

	1028
	0.00551

	1057
	0.00551

	1049
	0.00551

	1152
	0.00551

	2946
	0.004132

	1143
	0.004132

	1145
	0.004132

	1029
	0.004132

	1149
	0.004132

	1153
	0.004132

	1058
	0.004132

	1051
	0.004132

	1052
	0.002755

	1031
	0.002755

	1056
	0.002755

	1140
	0.002755

	1063
	0.002755

	FAMILY HISTORY FOR CANCER (Sister (Breast ca) )
	0.002755

	1061
	0.002755

	2919
	0.002755

	SMOKING STATUS (Smoke daily)
	0.002755

	2921
	0.002755

	2920
	0.001377

	1142
	0.001377

	1059
	0.001377

	1033
	0.001377

	2922
	0.001377

	1060
	0.001377

	1055
	0.001377

	PSA
	0.001377

	1036
	4.21E-19

	PMHx (Hyperuricemia)
	0

	1141
	0

	FAMILY HISTORY FOR CANCER (Father (Prostate ca) )
	0

	Urine Condition (Clear)
	0

	Urine Condition (Yellow)
	0

	FAMILY HISTORY FOR CANCER (Other family relative (Breast ca) )
	0

	Urine Condition (Slightly hemolysed)
	0

	FAMILY HISTORY FOR CANCER (Niece (Breast ca) )
	0

	PMHx (Rt renal calculi)
	0

	PMHx (Lt renal cyst)
	0

	PMHx (BA)
	0

	PMHx (Allergic Rhinitis)
	0

	FAMILY HISTORY FOR CANCER (Brother (Prostate ca) )
	0

	1050
	0

	PMHx (No)
	0

	PMHx (Psychiatric Illness)
	0

	PMHx (Subclinical Hyperthyroidism)
	0

	PMHx (Dyslipidemia)
	0

	PMHx (IHD)
	0

	PMHx (Hyperlipidaemia)
	0

	PMHx (DM)
	0

	PMHx (HPT)
	0

	PMHx (Bladder ca)
	 0



