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Table 1.b. The bootstrap SD, coverage probability (CP), and the mean length of confidence interval with different methods of cut-point when data generated from homoscedastic binormal pairs for diseased (D) and nondiseased (ND) with different sample size and degree of overlap (or AUC)
	Equal sample size 1

	Degree of Overlap
	Sample size
	Youden index
	Euclidian index
	Product method
	Index of Union
	Diagnostic Odds Ratio

	
	D=ND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	0.5625
	0.991
	1.8107
	0.2811
	0.977
	0.8450
	0.3259
	0.985
	0.9868
	0.1850
	0.960
	0.5181
	1.7925
	0.000
	3.8438

	
	100
	0.5119
	0.986
	1.5731
	0.2238
	0.976
	0.6598
	0.2601
	0.979
	0.7703
	0.1353
	0.957
	0.3812
	1.9420
	0.000
	3.8878

	
	200
	0.4467
	0.975
	1.3174
	0.1828
	0.969
	0.5247
	0.2132
	0.968
	0.6115
	0.1034
	0.962
	0.2918
	2.0613
	0.000
	3.6718

	Moderate
	50
	0.4602
	0.974
	1.3404
	0.2690
	0.953
	0.7597
	0.3232
	0.962
	0.9210
	0.1964
	0.960
	0.5523
	1.3619
	0.000
	2.3516

	
	100
	0.3896
	0.972
	1.1248
	0.2121
	0.960
	0.5946
	0.2600
	0.961
	0.7346
	0.1540
	0.965
	0.4355
	1.4174
	0.000
	2.1936

	
	200
	0.3185
	0.966
	0.9217
	0.1644
	0.963
	0.4658
	0.2041
	0.967
	0.5852
	0.1286
	0.962
	0.3636
	1.3917
	0.000
	1.9094

	High
	50
	0.3347
	0.956
	0.9327
	0.2512
	0.940
	0.6894
	0.3028
	0.952
	0.8421
	0.2414
	0.954
	0.6681
	0.4832
	0.000
	0.7883

	
	100
	0.2703
	0.964
	0.7593
	0.1874
	0.949
	0.5277
	0.2385
	0.961
	0.6737
	0.2012
	0.960
	0.5732
	0.4238
	0.000
	0.6831

	
	200
	0.2145
	0.957
	0.6133
	0.1441
	0.945
	0.4023
	0.1874
	0.953
	0.5379
	0.1777
	0.955
	0.5065
	0.4433
	0.000
	0.6540

	Unequal sample size 2

	
	DND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	100
	0.5495
	0.987
	1.7353
	0.2606
	0.970
	0.7692
	0.3007
	0.975
	0.8949
	0.1653
	0.946
	0.4558
	1.6576
	0.000
	3.5505

	
	50
	150
	0.5347
	0.988
	1.6775
	0.2505
	0.967
	0.7385
	0.2892
	0.974
	0.8652
	0.1574
	0.954
	0.4371
	1.5867
	0.000
	3.2950

	
	50
	200
	0.2516
	0.982
	1.6459
	0.2516
	0.963
	0.7318
	0.2895
	0.968
	0.8461
	0.1516
	0.933
	0.4224
	1.5419
	0.000
	3.1069

	Moderate
	50
	100
	0.4346
	0.970
	1.2593
	0.2477
	0.950
	0.6986
	0.2989
	0.949
	0.8476
	0.1801
	0.959
	0.5030
	1.1224
	0.000
	1.6020

	
	50
	150
	0.4226
	0.972
	1.1996
	0.2383
	0.941
	0.6581
	0.2885
	0.955
	0.8126
	0.1727
	0.943
	0.4805
	0.9352
	0.000
	1.2380

	
	50
	200
	0.4068
	0.962
	1.1666
	0.2308
	0.933
	0.6345
	0.2779
	0.946
	0.7692
	0.1670
	0.935
	0.4577
	0.8066
	0.000
	1.0630

	High
	50
	100
	0.3099
	0.953
	0.8672
	0.2250
	0.939
	0.6165
	0.2773
	0.949
	0.7749
	0.2241
	0.949
	0.6220
	0.4027
	0.000
	0.6581

	
	50
	150
	0.2988
	0.931
	0.8271
	0.2152
	0.917
	0.5887
	0.2675
	0.927
	0.7392
	0.2178
	0.933
	0.6034
	0.3693
	0.000
	0.6056

	
	50
	200
	0.2974
	0.937
	0.8307
	0.2133
	0.922
	0.5843
	0.2652
	0.936
	0.7396
	0.2168
	0.944
	0.6026
	0.3400
	0.000
	0.5718


1. ,  , and  was taken as 0.4, 0.8, and 1.85, respectively.







Table 2.b. The bootstrap SD, coverage probability (CP), and the mean length of confidence interval with different methods of cut-point when data generated from heteroscedastic binormal pairs of diseased (D) and nondiseased (ND) with different sample size and degree of overlap (or AUC)
	Equal sample size 1

	Degree
of Overlap
	Sample size
	Youden index
	Euclidian index
	Product method
	Index of Union
	Diagnostic Odds Ratio

	
	D=ND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	0.5034
	0.977
	1.5985
	0.2556
	0.970
	0.7630
	0.2986
	0.978
	0.8935
	0.1664
	0.916
	0.4651
	1.3784
	0.682
	3.1698

	
	100
	0.4348
	0.969
	1.3218
	0.2022
	0.971
	0.5909
	0.2381
	0.979
	0.6995
	0.1222
	0.910
	0.3438
	1.1599
	0.425
	2.3977

	
	200
	0.3474
	0.968
	1.0163
	0.1606
	0.949
	0.4588
	0.1894
	0.959
	0.5444
	0.0943
	0.858
	0.2669
	0.8745
	0.166
	1.3623

	Moderate
	50
	0.3873
	0.975
	1.1046
	0.2377
	0.961
	0.6704
	0.2878
	0.970
	0.8184
	0.1788
	0.836
	0.5027
	0.7488
	0.067
	1.2598

	
	100
	0.3181
	0.969
	0.9047
	0.1848
	0.951
	0.5175
	0.22 74
	0.962
	0.6434
	0.1401
	0.805
	0.3948
	0.6046
	0.044
	0.9216

	
	200
	0.2551
	0.973
	0.7388
	0.1425
	0.953
	0.4030
	0.1779
	0.958
	0.5095
	0.1152
	0.748
	0.3260
	0.5507
	0.031
	0.7519

	High
	50
	0.2940
	0.953
	0.7998
	0.2276
	0.948
	0.6168
	0.2725
	0.956
	0.7410
	0.2218
	0.937
	0.6087
	0.4090
	0.000
	0.7048

	
	100
	0.2348
	0.948
	0.6537
	0.1690
	0.943
	0.4664
	0.2137
	0.954
	0.5928
	0.1826
	0.936
	0.5120
	0.3536
	0.000
	0.6258

	
	200
	0.1887
	0.966
	0.5371
	0.1306
	0.955
	0.3611
	0.1699
	0.964
	0.4821
	0.1586
	0.957
	0.4479
	0.3362
	0.000
	0.5844

	Unequal sample size 2

	
	DND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	100
	0.4677
	0.969
	1.4499
	0.2279
	0.970
	0.6708
	0.2669
	0.974
	0.7889
	0.1483
	0.892
	0.4115
	1.2170
	0.484
	2.6318

	
	50
	150
	0.4496
	0.956
	1.3717
	0.2177
	0.965
	0.6372
	0.2532
	0.968
	0.7476
	0.1406
	0.882
	0.3925
	1.1277
	0.381
	2.3174

	
	50
	200
	0.4380
	0.940
	1.3425
	0.2137
	0.948
	0.6167
	0.2469
	0.956
	0.7176
	0.1356
	0.848
	0.3768
	1.0647
	0.345
	2.1894

	Moderate
	50
	100
	0.3604
	0.947
	1.0326
	0.2170
	0.947
	0.6064
	0.230
	0.954
	0.7409
	0.1640
	0.775
	0.4561
	0.5420
	0.029
	0.8310

	
	50
	150
	0.3464
	0.954
	0.9764
	0.2067
	0.934
	0.5734
	0.2515
	0.955
	0.7049
	0.1574
	0.718
	0.4342
	0.4365
	0.014
	0.6822

	
	50
	200
	0.3385
	0.952
	0.9662
	0.2000
	0.926
	0.5535
	0.2417
	0.939
	0.6765
	0.1517
	0.672
	0.4175
	0.3869
	0.008
	0.6188

	High
	50
	100
	0.2657
	0.942
	0.7377
	0.2002
	0.936
	0.5477
	0.2453
	0.936
	0.6779
	0.2036
	0.902
	0.5633
	0.3614
	0.000
	0.6256

	
	50
	150
	0.2602
	0.923
	0.7112
	0.1942
	0.913
	0.5190
	0.2392
	0.909
	0.6469
	0.2010
	0.861
	0.5455
	0.3340
	0.000
	0.5883

	
	50
	200
	0.2602
	0.939
	0.7227
	0.1895
	0.928
	0.5241
	0.2372
	0.924
	0.6585
	0.1991
	0.860
	0.5551
	0.3309
	0.000
	0.5671


1.  ,  , and  was taken as 0.4, 0.8, and 1.85, respectively.

Table 3.b. The bootstrap SD, Coverage probability (CP), and the mean length of confidence interval with different methods of cut-point from bigamma distributions of diseased (D) and nondiseased (ND) with different sample size and degree of overlap (or AUC)
	Equal sample size 1

	Degree of Overlap
	Sample size
	Youden index
	Euclidian index
	Product method
	Index of Union
	Diagnostic Odds Ratio

	
	D=ND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	0.8841
	0.974
	2.6544
	0.4577
	0.969
	1.3066
	0.5457
	0.971
	1.5608
	0.3021
	0.892
	0.8264
	2.6996
	0.000
	5.3552

	
	100
	0.7925
	0.972
	2.3523
	0.3515
	0.965
	1.0094
	0.4224
	0.969
	1.2235
	0.2209
	0.841
	0.6133
	3.1150
	0.000
	5.7109

	
	200
	0.6548
	0.972
	1.8890
	0.2795
	0.959
	0.7931
	0.3383
	0.958
	0.9684
	0.1718
	0.802
	0.4845
	3.6001
	0.000
	6.3879

	Moderate
	50

	0.8622
	0.965
	2.4166
	0.4982
	0.943
	1.3902
	0.6224
	0.948
	1.7449
	0.3708
	0.822
	1.0112
	2.4746
	0.000
	4.0097

	
	100
	0.6976
	0.964
	1.9949
	0.3814
	0.958
	1.0688
	0.4799
	0.960
	1.3456
	0.2868
	0.791
	0.8025
	2.7926
	0.000
	4.2049

	
	200
	0.5691
	0.962
	1.6073
	0.2938
	0.960
	0.8202
	0.3795
	0.961
	1.0593
	0.2369
	0.774
	0.6655
	3.1891
	0.000
	4.9543

	High
	50
	0.9142
	0.943
	2.4987
	0.6779
	0.949
	1.8378
	0.8394
	0.943
	2.2839
	0.6255
	0.810
	1.7067
	1.3603
	0.000
	1.3733

	
	100
	0.7295
	0.954
	2.0149
	0.5026
	0.954
	1.3818
	0.6590
	0.956
	1.8077
	0.4991
	0.843
	1.3945
	1.6416
	0.000
	1.5441

	
	200
	0.5703
	0.962
	1.6322
	0.3710
	0.965
	1.0479
	0.5048
	0.964
	1.4398
	0.3982
	0.872
	1.1447
	1.8058
	0.000
	1.6289

	Unequal sample size 2

	
	DND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	100
	0.8680
	0.980
	2.6081
	0.4222
	0.966
	1.2279
	0.5076
	0.971
	1.4889
	0.2702
	0.889
	0.7400
	2.5220
	0.000
	4.4663

	
	50
	150
	0.8634
	0.981
	2.5800
	0.4108
	0.972
	1.1837
	0.4981
	0.975
	1.4352
	0.2551
	0.887
	0.7024
	2.4054
	0.000
	3.7927

	
	50
	200
	0.8622
	0.984
	2.5407
	0.4166
	0.943
	1.1778
	0.5051
	0.957
	1.4277
	0.2489
	0.884
	0.6913
	2.2441
	0.000
	3.5277

	Moderate
	50
	100
	0.8024
	0.963
	2.3095
	0.4588
	0.960
	1.2768
	0.5740
	0.962
	1.6226
	0.3390
	0.852
	0.9382
	2.2143
	0.000
	2.8104

	
	50
	150
	0.7808
	0.965
	2.2371
	0.4410
	0.934
	1.2247
	0.5558
	0.941
	1.5489
	0.3232
	0.864
	0.8939
	2.0518
	0.000
	2.1431

	
	50
	200
	0.7849
	0.967
	2.2268
	0.4307
	0.921
	1.1956
	0.5531
	0.935
	1.5500
	0.3134
	0.856
	0.8613
	1.8674
	0.000
	1.9399

	High
	50
	100
	0.8443
	0.952
	2.3293
	0.6204
	0.913
	1.6772
	0.7777
	0.939
	2.1245
	0.5736
	0.881
	1.5808
	1.2078
	0.000
	0.9257

	
	50
	150
	0.8344
	0.944
	2.3079
	0.6004
	0.915
	1.6334
	0.7666
	0.927
	2.1077
	0.5558
	0.898
	1.5476
	1.1066
	0.000
	0.7205

	
	50
	200
	0.8191
	0.947
	2.2808
	0.5914
	0.908
	1.6071
	0.7541
	0.937
	2.0896
	0.5421
	0.909
	1.5232
	0.8731
	0.000
	0.4892


1. ,  , and  was taken as 1.5, 2, and 4.5, respectively.


Table 4.b. The bootstrap SD, coverage probability (CP), and the mean length of confidence interval when data was generated from pairs of biexponential distributions of diseased (D) and nondiseased (ND) with different sample size and degree of overlap (or AUC)
	Equal sample size 1

	Degree of Overlap
	Sample size
	Youden index
	Euclidian index
	Product method
	Index of Union
	Diagnostic Odds Ratio

	
	D=ND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	1.2902
	0.975
	4.0112
	0.5817
	0.985
	1.7229
	0.6884
	0.983
	2.0659
	0.3701
	0.915
	1.0180
	4.1030
	0.000
	8.7694

	
	100
	1.2133
	0.968
	3.6460
	0.4769
	0.976
	1.3716
	0.5635
	0.977
	1.6248
	0.2690
	0.902
	0.7468
	4.6969
	0.000
	9.4927

	
	200
	1.0773
	0.965
	3.1266
	0.3771
	0.972
	1.0966
	0.4494
	0.971
	1.2954
	0.2008
	0.856
	0.5604
	5.4511
	0.000
	10.243

	Medium
	50
	1.3716
	0.962
	3.8499
	0.7680
	0.948
	2.1151
	0.9887
	0.962
	2.7664
	0.5521
	0.829
	1.5308
	4.0177
	0.000
	6.5878

	
	100
	1.1318
	0.963
	3.1856
	0.5890
	0.956
	1.6274
	0.7762
	0.966
	2.1594
	0.4346
	0.799
	1.2064
	4.5526
	0.000
	7.2919

	
	200
	0.8997
	0.962
	2.5336
	0.4527
	0.957
	1.2535
	0.6002
	0.958
	1.6771
	0.3539
	0.799
	0.9861
	5.0225
	0.000
	7.8531

	High
	50
	1.6614
	0.945
	4.5563
	1.1925
	0.941
	3.1944
	1.5218
	0.946
	4.1571
	1.0044
	0.800
	2.7592
	2.8331
	0.000
	3.4449

	
	100
	1.3087
	0.957
	3.6613
	0.8651
	0.956
	2.3370
	1.1769
	0.950
	3.2185
	0.7971
	0.794
	2.1804
	3.1413
	0.000
	3.6021

	
	200
	1.0682
	0.954
	2.9902
	0.6442
	0.947
	1.7973
	0.9344
	0.956
	2.6109
	0.6145
	0.815
	1.7661
	3.3981
	0.000
	3.9835

	Unequal sample size 2

	
	DND
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length
	SD
	C.P.
	Mean length

	Low
	50
	100
	1.2858
	0.984
	3.9954
	0.5559
	0.981
	1.6579
	0.6631
	0.988
	1.9793
	0.3216
	0.915
	0.8941
	4.0659
	0.000
	8.4772

	
	50
	150
	1.3079
	0.975
	3.9343
	0.5687
	0.971
	1.6348
	0.6783
	0.978
	1.9408
	0.3137
	0.932
	0.8672
	3.9727
	0.000
	7.8876

	
	50
	200
	1.3182
	0.980
	3.9313
	0.5580
	0.975
	1.6196
	0.6692
	0.981
	1.9462
	0.3022
	0.930
	0.8343
	3.8883
	0.000
	7.3244

	Moderate
	50
	100
	1.2978
	0.957
	3.6518
	0.7187
	0.957
	1.9958
	0.9284
	0.955
	2.6224
	0.5085
	0.861
	1.4022
	3.6158
	0.000
	5.1011

	
	50
	150
	1.2797
	0.961
	3.5983
	0.7020
	0.933
	1.9200
	0.9171
	0.935
	2.5455
	0.4922
	0.868
	1.3542
	3.5250
	0.000
	4.2904

	
	50
	200
	1.2728
	0.959
	3.5483
	0.6684
	0.920
	1.8486
	0.8892
	0.928
	2.4949
	0.4749
	0.882
	1.3263
	3.1698
	0.000
	3.2220

	High
	50
	100
	1.5642
	0.962
	4.2814
	1.1028
	0.927
	2.9680
	1.4308
	0.953
	3.8943
	0.9369
	0.842
	2.5590
	2.2561
	0.000
	1.8951

	
	50
	150
	1.5329
	0.925
	4.1346
	1.0839
	0.902
	2.8494
	1.4062
	0.925
	3.7771
	0.8988
	0.870
	2.4702
	2.2586
	0.000
	1.4700

	
	50
	200
	1.5127
	0.939
	4.0923
	1.0734
	0.891
	2.8512
	1.3947
	0.920
	3.7403
	0.8784
	0.900
	2.4277
	1.8788
	0.000
	1.0821


1. ,  , and  was taken as 0.33, 0.17, and 0.055, respectively.














