Supplementary Table S3. Performance comparison of candidate machine–learning algorithms in the training and internal validation cohorts
	Model
	Machine
learning
	Cohort
	AUC
	95% CI
	Accuracy
	Sensitivity
	Specificity
	PPV
	NPV
	Youden threshold
	F1–score
	Kappa
	Balanced accuracy
	Youden index

	Tumor
	AdaBoost
	train
	0.760
	0.693–0.827
	0.632
	0.784
	0.607
	0.253
	0.943
	0.496
	0.383
	0.209
	0.695
	0.391

	Tumor
	AdaBoost
	Internal Validation
	0.687
	0.544–0.830
	0.686
	0.706
	0.681
	0.353
	0.904
	0.496
	0.471
	0.281
	0.694
	0.387

	Tumor
	LR
	train
	0.670
	0.587–0.752
	0.462
	0.902
	0.387
	0.200
	0.959
	0.405
	0.327
	0.117
	0.644
	0.289

	Tumor
	LR
	Internal Validation
	0.617
	0.479–0.755
	0.442
	0.824
	0.348
	0.237
	0.889
	0.405
	0.368
	0.089
	0.586
	0.171

	Tumor
	MLP
	train
	0.681
	0.594–0.769
	0.652
	0.647
	0.653
	0.241
	0.916
	0.486
	0.351
	0.177
	0.650
	0.300

	Tumor
	MLP
	Internal Validation
	0.666
	0.524–0.808
	0.686
	0.588
	0.710
	0.333
	0.875
	0.486
	0.426
	0.232
	0.649
	0.298

	Tumor
	SVM
	train
	0.671
	0.587–0.754
	0.573
	0.745
	0.543
	0.217
	0.926
	0.455
	0.336
	0.144
	0.644
	0.288

	Tumor
	SVM
	Internal Validation
	0.638
	0.506–0.769
	0.593
	0.706
	0.565
	0.286
	0.886
	0.455
	0.407
	0.174
	0.636
	0.271

	P3
	AdaBoost
	train
	0.765
	0.698–0.833
	0.721
	0.686
	0.727
	0.299
	0.932
	0.496
	0.417
	0.269
	0.706
	0.413

	P3
	AdaBoost
	Internal Validation
	0.682
	0.530–0.833
	0.686
	0.706
	0.681
	0.353
	0.904
	0.496
	0.471
	0.281
	0.694
	0.387

	P3
	LR
	train
	0.746
	0.671–0.822
	0.692
	0.725
	0.687
	0.282
	0.936
	0.495
	0.407
	0.250
	0.706
	0.412

	P3
	LR
	Internal Validation
	0.629
	0.467–0.791
	0.698
	0.588
	0.725
	0.345
	0.877
	0.495
	0.435
	0.247
	0.656
	0.313

	P3
	MLP
	train
	0.704
	0.632–0.776
	0.595
	0.765
	0.567
	0.231
	0.934
	0.477
	0.355
	0.169
	0.666
	0.331

	P3
	MLP
	Internal Validation
	0.539
	0.375–0.703
	0.488
	0.471
	0.493
	0.186
	0.791
	0.477
	0.267
	–0.023
	0.482
	–0.037

	P3
	SVM
	train
	0.747
	0.671–0.822
	0.672
	0.745
	0.660
	0.271
	0.938
	0.491
	0.398
	0.235
	0.703
	0.405

	P3
	SVM
	Internal Validation
	0.643
	0.487–0.800
	0.663
	0.647
	0.667
	0.324
	0.885
	0.491
	0.431
	0.228
	0.657
	0.314

	P5
	AdaBoost
	train
	0.784
	0.719–0.849
	0.655
	0.804
	0.630
	0.270
	0.950
	0.499
	0.404
	0.238
	0.717
	0.434

	P5
	AdaBoost
	Internal Validation
	0.532
	0.382–0.681
	0.477
	0.588
	0.449
	0.208
	0.816
	0.499
	0.308
	0.022
	0.519
	0.038

	P5
	LR
	train
	0.682
	0.600–0.763
	0.735
	0.529
	0.770
	0.281
	0.906
	0.567
	0.367
	0.219
	0.650
	0.299

	P5
	LR
	Internal Validation
	0.761
	0.626–0.896
	0.709
	0.824
	0.681
	0.389
	0.940
	0.567
	0.528
	0.355
	0.752
	0.505

	P5
	MLP
	train
	0.799
	0.735–0.863
	0.709
	0.784
	0.697
	0.305
	0.950
	0.513
	0.440
	0.291
	0.740
	0.481

	P5
	MLP
	Internal Validation
	0.786
	0.680–0.892
	0.686
	0.882
	0.638
	0.375
	0.957
	0.513
	0.526
	0.344
	0.760
	0.520

	P5
	SVM
	train
	0.684
	0.602–0.766
	0.567
	0.765
	0.533
	0.218
	0.930
	0.478
	0.339
	0.146
	0.649
	0.298

	P5
	SVM
	Internal Validation
	0.717
	0.580–0.855
	0.558
	0.882
	0.478
	0.294
	0.943
	0.478
	0.441
	0.206
	0.680
	0.361

	Habitat
	AdaBoost
	train
	0.837
	0.785–0.888
	0.718
	0.863
	0.693
	0.324
	0.967
	0.487
	0.471
	0.329
	0.778
	0.556

	Habitat
	AdaBoost
	Internal Validation
	0.785
	0.661–0.909
	0.616
	0.706
	0.594
	0.300
	0.891
	0.487
	0.421
	0.199
	0.650
	0.300

	Habitat
	LR
	train
	0.831
	0.776–0.885
	0.789
	0.745
	0.797
	0.384
	0.948
	0.559
	0.507
	0.390
	0.771
	0.542

	Habitat
	LR
	Internal Validation
	0.813
	0.717–0.909
	0.733
	0.647
	0.754
	0.393
	0.897
	0.559
	0.489
	0.322
	0.700
	0.401

	Habitat
	MLP
	train
	0.861
	0.811–0.911
	0.741
	0.843
	0.723
	0.341
	0.964
	0.484
	0.486
	0.352
	0.783
	0.566

	Habitat
	MLP
	Internal Validation
	0.791
	0.678–0.903
	0.698
	0.882
	0.652
	0.385
	0.957
	0.484
	0.536
	0.359
	0.767
	0.535

	Habitat
	SVM
	train
	0.835
	0.781–0.889
	0.758
	0.804
	0.750
	0.353
	0.957
	0.513
	0.491
	0.362
	0.777
	0.554

	Habitat
	SVM
	Internal Validation
	0.798
	0.695–0.900
	0.733
	0.706
	0.739
	0.400
	0.911
	0.513
	0.511
	0.345
	0.723
	0.445


[bookmark: _GoBack]p53abn, p53-abnormal; P3, peri-3 mm radiomic zone; P5, peri-5 mm radiomic zone; LR, logistic regression; MLP, multi-layer perceptron; SVM, support vector machine.

SupplementaryTableS3.Performancecomparisonofcandidatemachine–learningalgorithmsinthetrainingandinternalvalidationcohortsModelMachinelearningCohortAUC95%CIAccuracySensitivitySpecificityPPVNPVYoudenthresholdF1–scoreKappaBalancedaccuracyYoudenindexTumorAdaBoosttrain0.7600.693–0.8270.6320.7840.6070.2530.9430.4960.3830.2090.6950.391TumorAdaBoostInternalValidation0.6870.544–0.8300.6860.7060.6810.3530.9040.4960.4710.2810.6940.387TumorLRtrain0.6700.587–0.7520.4620.9020.3870.2000.9590.4050.3270.1170.6440.289TumorLRInternalValidation0.6170.479–0.7550.4420.8240.3480.2370.8890.4050.3680.0890.5860.171TumorMLPtrain0.6810.594–0.7690.6520.6470.6530.2410.9160.4860.3510.1770.6500.300TumorMLPInternalValidation0.6660.524–0.8080.6860.5880.7100.3330.8750.4860.4260.2320.6490.298TumorSVMtrain0.6710.587–0.7540.5730.7450.5430.2170.9260.4550.3360.1440.6440.288TumorSVMInternalValidation0.6380.506–0.7690.5930.7060.5650.2860.8860.4550.4070.1740.6360.271P3AdaBoosttrain0.7650.698–0.8330.7210.6860.7270.2990.9320.4960.4170.2690.7060.413P3AdaBoostInternalValidation0.6820.530–0.8330.6860.7060.6810.3530.9040.4960.4710.2810.6940.387P3LRtrain0.7460.671–0.8220.6920.7250.6870.2820.9360.4950.4070.2500.7060.412P3LRInternalValidation0.6290.467–0.7910.6980.5880.7250.3450.8770.4950.4350.2470.6560.313P3MLPtrain0.7040.632–0.7760.5950.7650.5670.2310.9340.4770.3550.1690.6660.331P3MLPInternalValidation0.5390.375–0.7030.4880.4710.4930.1860.7910.4770.267–0.0230.482–0.037P3SVMtrain0.7470.671–0.8220.6720.7450.6600.2710.9380.4910.3980.2350.7030.405P3SVMInternalValidation0.6430.487–0.8000.6630.6470.6670.3240.8850.4910.4310.2280.6570.314P5AdaBoosttrain0.7840.719–0.8490.6550.8040.6300.2700.9500.4990.4040.2380.7170.434P5AdaBoostInternalValidation0.5320.382–0.6810.4770.5880.4490.2080.8160.4990.3080.0220.5190.038P5LRtrain0.6820.600–0.7630.7350.5290.7700.2810.9060.5670.3670.2190.6500.299P5LRInternalValidation0.7610.626–0.8960.7090.8240.6810.3890.9400.5670.5280.3550.7520.505P5MLPtrain0.7990.735–0.8630.7090.7840.6970.3050.9500.5130.4400.2910.7400.481P5MLPInternalValidation0.7860.680–0.8920.6860.8820.6380.3750.9570.5130.5260.3440.7600.520P5SVMtrain0.6840.602–0.7660.5670.7650.5330.2180.9300.4780.3390.1460.6490.298P5SVMInternalValidation0.7170.580–0.8550.5580.8820.4780.2940.9430.4780.4410.2060.6800.361HabitatAdaBoosttrain0.8370.785–0.8880.7180.8630.6930.3240.9670.4870.4710.3290.7780.556HabitatAdaBoostInternalValidation0.7850.661–0.9090.6160.7060.5940.3000.8910.4870.4210.1990.6500.300HabitatLRtrain0.8310.776–0.8850.7890.7450.7970.3840.9480.5590.5070.3900.7710.542HabitatLRInternalValidation0.8130.717–0.9090.7330.6470.7540.3930.8970.5590.4890.3220.7000.401HabitatMLPtrain0.8610.811–0.9110.7410.8430.7230.3410.9640.4840.4860.3520.7830.566HabitatMLPInternalValidation0.7910.678–0.9030.6980.8820.6520.3850.9570.4840.5360.3590.7670.535HabitatSVMtrain0.8350.781–0.8890.7580.8040.7500.3530.9570.5130.4910.3620.7770.554HabitatSVMInternalValidation0.7980.695–0.9000.7330.7060.7390.4000.9110.5130.5110.3450.7230.445

