Table 1 The three optimal cut points under 
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with point C ranges from 0.216 to 4.286, then with the AUC of 0.6  
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.214,0.864)
2.569
	(0.354,0.770)
2.082
	(0.459，0.694)
1.805
	(0.543,0.627)
1.604
	(0.617,0.565)
1.440

	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.982)
4.286
	(0.025,0.982)
4.286
	(0.025,0.982)
4.286
	(0.277,0.823)
2.328
	(0.714,0.473)
1.225

	weighted product index
	(SEN,SPE)
CSw
	(0.159,0.899)

2.831
	(0.299,0.808)

2.253
	(0.421,0.722)

1.901
	(0.529,0.639)

1.638
	(0.626,0.557)

1.420


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.683,0.504)
1.294
	(0.747,0.440)
1.152
	(0.812，0.368)
1.001
	(0.883,0.275)
0.814

	weighted Youden index
	(SEN,SPE)
CJw
	(0.893,0.260)
0.784
	(0.965,0.130)
0.513
	(0.991,0.054)
0.318
	(0.997,0.025)
0.216

	weighted product index
	(SEN,SPE)
CSw
	(0.713,0.475)
1.228
	(0.794,0.389)

1.045
	(0.867,0.297)

0.859
	(0.935,0.190)

0.643
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Figure 1-1 The ROC curve generated under 
[image: image3.wmf]22
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with point C ranges from 0.216 to 4.286, then with the AUC of 0.6  
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(A) the variation of the sensitivity                    (B) the variation of the specificity
(C) the variation of the sensitivity and specificity      (D) the variation of the optimal cut point

Figure 1-2 The variation of the optimal cut point with different weights when 
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with point C ranges from 0.216 to 4.286, then with the AUC of 0.6  
Table 2 The three optimal cut points under 
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with point C ranges from 0.216 to 5.626 then with the AUC of 0.6
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.267,0.882)
2.692
	(0.364,0.808)
2.254
	(0.438，0.742)
1.974
	(0.505,0.677)
1.752
	(0.568,0.610)
1.557

	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.996)
5.626
	(0.042,0.993)
5.013
	(0.115,0.967)
3.788
	(0.252,0.891)
2.769
	(0.488,0.694)
1.807

	weighted product index
	(SEN,SPE)
CSw
	(0.186,0.933)

3.182
	(0.295,0.862)

2.555
	(0.389,0.786)

2.154
	(0.477,0.705)

1.843
	(0.562,0.617)

1.576




	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.632,0.537)
1.371
	(0.699,0.454)
1.182
	(0.774，0.352)
0.970
	(0.867,0.218)
0.700

	weighted Youden index
	(SEN,SPE)
CJw
	(0.846,0.248)
0.762
	(0.985,0.025)
0.216
	(0.985,0.025)
0.216
	(0.985,0.025)
0.216

	weighted product index
	(SEN,SPE)
CSw
	(0.645,0.521)
1.333
	(0.729,0.414)

1.098
	(0.814,0.295)

0.856
	(0.904,0.159)

0.579
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Figure 2-1  The ROC curve generated under 
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with point C ranges from 0.216 to 5.626 then with the AUC of 0.6
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Figure 2-2 The variation of the optimal cut point with different weights when 
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with point C ranges from 0.216 to 5.626 then with the AUC of 0.6
Table 3 The three optimal cut points under 
[image: image11.wmf]22

000111

:1.5,2,:1.77,1

tmstms

====

with point C ranges from 0.054 to 4.199 then with the AUC of 0.6
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.143,0.852)
2.808
	(0.372,0.718)
1.909
	(0.509，0.640)
1.562
	(0.604,0.583)
1.349
	(0.678,0.534)
1.190

	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.946)
4.199
	(0.025,0.945)
4.199
	(0.025,0.945)
4.199
	(0.651,0.553)
1.248
	(0.842,0.400)
0.820

	weighted product index
	(SEN,SPE)
CSw
	(0.148,0.848)

2.778
	(0.332,0.741)

2.026
	(0.485,0.654)

1.618
	(0.609,0.580)

1.339
	(0.708,0.513)

1.125


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.739,0.490)
1.057
	(0.794,0.445)
0.935
	(0.847，0.396)
0.810
	(0.902,0.332)
0.660

	weighted Youden index
	(SEN,SPE)
CJw
	(0.922,0.305)
0.599
	(0.962,0.231)
0.444
	(0.984,0.166)
0.318
	(0.995,0.103)
0.200

	weighted product index
	(SEN,SPE)
CSw
	(0.789,0.449)
0.946
	(0.856,0.386)

0.785
	(0.912,0.319)

0.630
	(0.960,0.237)

0.457
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Figure 3-1  The ROC curve generated under 
[image: image13.wmf]22
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with point C ranges from 0.054 to 4.199 then with the AUC of 0.6
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Figure 3-2 The variation of the optimal cut point with different weights when 
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with point C ranges from 0.054 to 4.199 then with the AUC of 0.6
Table 4 The three optimal cut points under 
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with point C ranges from 0.216 to 4.591 then with the AUC of 0.7
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.355,0.850)
2.479
	(0.495,0.778)
2.115
	(0.582，0.724)
1.909
	(0.648,0.679)
1.758
	(0.703,0.637)11.632


	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.988)
4.591
	(0.025,0.988)
4.591
	(0.249,0.898)
2.824
	(0.598,0.714)
1.872
	(0.779,0.568)
1.447

	weighted product index
	(SEN,SPE)
CSw
	(0.236,0.903)

2.870
	(0.407,0.824)

2.337
	(0.536,0.753)

2.017
	(0.638,0.686)

1.781
	(0.722,0.620)

1.585


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.751,0.595)
1.517
	(0.796,0.550)
1.403
	(0.843,0.497)
1.278
	(0.895,0.422)
1.115

	weighted Youden index
	(SEN,SPE)
CJw
	(0.882,0.444)
1.161
	(0.941,0.334)
0.934
	(0.975,0.232)
0.730
	(0.993,0.131)
0.517

	weighted product index
	(SEN,SPE)
CSw
	(0.793,0.553)
1.411
	(0.855,0.481)

1.243
	(0.908,0.400)

1.069
	(0.956,0.296)

0.858
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Figure 4-1  The ROC curve generated under 
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with point C ranges from 0.216 to 4.591 then with the AUC of 0.7
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Figure 4-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.216 to 4.591 then with the AUC of 0.7
Table 5 The three optimal cut points under 
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with point C ranges from 0.216 to 4.591 then with the AUC of 0.7
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.381,0.875)
2.641
	(0.484,0.811)
2.270
	(0.554，0.759)
2.041
	(0.611,0.711)
1.863
	(0.662,0.663)
1.708

	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.998)
5.921
	(0.116,0.980)
4.199
	(0.277,0.925)
3.094
	(0.470,0.820)
2.315
	(0.660,0.664)
1.713

	weighted product index
	(SEN,SPE)
CSw
	(0.256,0.934)

3.201
	(0.389,0.870)

2.610
	(0.493,0.805)

2.238
	(0.582,0.736)

1.952
	(0.661,0.663)

1.709


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.710,0.612)
1.563
	(0.758,0.554)
1.414
	(0.810，0.483)
1.247
	(0.874,0.380)
1.026

	weighted Youden index
	(SEN,SPE)
CJw
	(0.818,0.472)
1.223
	(0.925,0.274)
0.814
	(0.981,0.112)
0.472
	(0.997,0.025)
0.216

	weighted product index
	(SEN,SPE)
CSw
	(0.734,0.583)
1.487
	(0.803,0.494)

1.271
	(0.869,0.388)

1.044
	(0.934,0.254)

0.774
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       Figure 5-1  The ROC curve generated under 
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with point C ranges from 0.216 to 4.591 then with the AUC of 0.7
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Figure 5-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.216 to 4.591 then with the AUC of 0.7
Table 6 The three optimal cut points under 
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with point C ranges from 0.054 to 4.575 then with the AUC of 0.7
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.345,0.814)
2.489
	(0.535,0.735)
1.998
	(0.635，0.688)
1.766
	(0.703,0.652)
1.609
	(0.755,0.621)
1.485

	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.958)
4.575
	(0.025,0.958)
4.575
	(0.025,0.958)
4.575
	(0.768,0.613)
1.455
	(0.871,0.530)
1.176

	weighted product index
	(SEN,SPE)
CSw
	(0.240,0.855)

2.836
	(0.463,0.766)

2.170
	(0.615,0.698)

1.812
	(0.722,0.641)

1.566
	(0.800,0.590)

1.374


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.799,0.591)
1.376
	(0.838,0.560)
1.271
	(0.876，0.524)
1.158
	(0.918,0.474)
1.013

	weighted Youden index
	(SEN,SPE)
CJw
	(0.926,0.463)
0.982
	(0.959,0.402)
0.824
	(0.980,0.340)

0.677

	(0.993,0.265)
0.515

	weighted product index
	(SEN,SPE)
CSw
	(0.859,0.541)
1.210
	(0.906,0.490)

1.058
	(0.944,0.433)

0.904
	(0.974,0.360)

0.723
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   Figure 6-1  The ROC curve generated under 
[image: image28.wmf]22
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with point C ranges from 0.054 to 4.575 then with the AUC of 0.7
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Figure 6-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.054 to 4.575 then with the AUC of 0.7
Table 7 The three optimal cut points under 
[image: image31.wmf]22
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with point C ranges from 0.216 to 5.001 then with the AUC of 0.8
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.524,0.859)

2.538
	(0.637,0.811)

2.271
	(0.702，0.727)
2.115
	(0.749,0.749)
1.998
	(0.786,0.721)
1.899

	权Youden指数原则
	(SEN,SPE)
CJw
	(0.025,0.992)

5.001
	(0.263,0.939)

3.263
	(0.587,0.834)

2.388
	(0.749,0.749)
1.998
	(0.843,0.672)
1.735

	weighted product index
	(SEN,SPE)
CSw
	(0.357,0.914)

2.969
	(0.544,0.852)

2.491
	(0.663,0.798)

2.208
	(0.749,0.749)

1.998
	(0.813,0.700)

1.825


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.819,0.694)
1.807
	(0.850,0.664)1.713

	(0.882，0.628)

1.608

	(0.918,0.575)
1.465

	weighted Youden index
	(SEN,SPE)
CJw
	(0.904,0.598)
1.526
	(0.944,0.524)
1.340
	(0.971,0.441)
1.155
	(0.990,0.336)

0.937

	weighted product index
	(SEN,SPE)
CSw
	(0.864,0.650)
1.669
	(0.906,0.595)

1.517
	(0.941,0.530)

1.354
	(0.972,0.439)

1.150
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Figure 7-1  The ROC curve generated under 
[image: image33.wmf]22
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with point C ranges from 0.054 to 4.575 then with the AUC of 0.7
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Figure 7-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.054 to 4.575 then with the AUC of 0.7
Table 8 The three optimal cut points under 
[image: image36.wmf]22
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with point C ranges from 0.216 to 6.341 then with the AUC of 0.8
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.526,0.882)
2.691
	(0.618,0.835)
2.393
	(0.675，0.799)
2.210
	(0.718,0.766)
2.069
	(0.755,0.734)
1.946

	weighted Youden index
	(SEN,SPE)
CJw
	(0.092,0.993)
4.983
	(0.317,0.952)
3.475
	(0.513,0.887)
2.735
	(0.663,0.806)

2.247
	(0.776,0.715)
1.876

	weighted product index
	(SEN,SPE)
CSw
	(0.365,0.939)

3.273
	(0.515,0.886)

2.729
	(0.618,0.835)

2.393
	(0.698,0.782)

2.136
	(0.764,0.727)

1.918


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.789,0.701)1.830
	(0.822,0.663)
1.710
	(0.857，0.616)
1.574
	(0.900,0.544)
1.388

	weighted Youden index
	(SEN,SPE)
CJw
	(0.859,0.614)
1.567
	(0.920,0.501)
1.287
	(0.962,0.373)
1.013
	(0.989,0.221)
0.706

	weighted product index
	(SEN,SPE)
CSw
	(0.820,0.666)
1.718
	(0.870,0.597)

1.522
	(0.915,0.512)

1.312
	(0.957,0.392)

1.051
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Figure 8-1  The ROC curve generated under 
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with point C ranges from 0.216 to 6.341 then with the AUC of 0.8
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Figure 8-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.216 to 6.341 then with the AUC of 0.8
Table 9 The three optimal cut points under 
[image: image41.wmf]22
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with point C ranges from 0.054 to 5.145 then with the AUC of 0.8
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.558,0.830)
2.623
	(0.688,0.788)
2.312
	(0.754，0.762)
2.145
	(0.798,0.740)
2.025
	(0.833,0.721)
1.925

	weighted Youden index
	(SEN,SPE)
CJw
	(0.025,0.973)
5.145
	(0.025,0.973)
5.145
	(0.744,0.766)
2.171
	(0.853,0.709)
1.862
	(0.909,0.663)
1.654

	weighted product index
	(SEN,SPE)
CSw
	(0.396,0.873)

3.030
	(0.626,0.810)

2.462
	(0.750,0.763)

2.156
	(0.827,0.725)

1.942
	(0.879,0.690)

1.772


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.861,0.703)
1.834
	(0.887,0.683)
1.743
	(0.912，0.660)
1.642
	(0.940,0.626)
1.507

	weighted Youden index
	(SEN,SPE)
CJw
	(0.944,0.621)
1.488
	(0.966,0.580)
1.338
	(0.982,0.533)
1.186
	(0.993,0.470)
1.003

	weighted product index
	(SEN,SPE)
CSw
	(0.917,0.655)
1.623
	(0.945,0.619)

1.480
	(0.967,0.577)

1.330
	(0.985,0.519)

1.144
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Figure 9-1  The ROC curve generated under 
[image: image43.wmf]22
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:1.5,2,:2.88,1

tmstms

====

with point C ranges from 0.054 to 5.145 then with the AUC of 0.8
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Figure 9-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.054 to 5.145 then with the AUC of 0.8
Table 10 The three optimal cut points under 
[image: image46.wmf]22
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with point C ranges from 0.216 to 5.762 then with the AUC of 0.9
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.739,0.903)
2.863
	(0.804,0.880)2.678
	(0.840，0.863)

2.566
	(0.865,0.850)
2.480
	(0.885,0.837)
2.405

	weighted Youden index
	(SEN,SPE)
CJw
	(0.379,0.966)
3.766
	(0.693,0.915)
2.981
	(0.814,0.876)
2.650
	(0.878,0.842)
2.432
	(0.918,0.809)
2.260

	weighted product index
	(SEN,SPE)
CSw
	(0.585,0.938)

3.247
	(0.743,0.901)

2.852
	(0.823,0.871)

2.620
	(0.874,0.844)

2.447
	(0.909,0.818)

2.303


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.902,0.824)
2.334
	(0.918,0.809)
2.260
	(0.934，0.791)
2.174
	(0.953,0.763)

2.054


	weighted Youden index
	(SEN,SPE)
CJw
	(0.945,0.776)
2.110
	(0.965,0.739)
1.964
	(0.980,0.694)
1.807
	(0.991,0.628)
1.606

	weighted product index
	(SEN,SPE)
CSw
	(0.935,0.790)
2.170
	(0.955,0.759)

2.038
	(0.972,0.719)

1.892
	(0.987,0.660)

1.701
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Figure 10-1  The ROC curve generated under 
[image: image48.wmf]22
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with point C ranges from 0.216 to 5.762 then with the AUC of 0.9
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Figure 10-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.216 to 5.762 then with the AUC of 0.9
Table 11 The three optimal cut points under 
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with point C ranges from 0.216 to 7.086 then with the AUC of 0.9
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.718,0.912)
2.950
	(0.779,0.886)
2.728
	(0.814，0.867)
2.590
	(0.840,0.850)
2.483
	(0.861,0.834)
2.389

	weighted Youden index
	(SEN,SPE)
CJw
	(0.402,0.976)
4.040
	(0.635,0.936)
3.233
	(0.755,0.897)
2.816
	(0.830,0.857)
2.525
	(0.881,0.815)
2.291

	weighted product index
	(SEN,SPE)
CSw
	(0.560,0.953)

3.483
	(0.699,0.918)

3.013
	(0.779,0.886)

2.727
	(0.833,0.855)

2.510
	(0.874,0.822)

2.325


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.879,0.817)
2.299
	(0.898,0.797)
2.204
	(0.917，0.773)
2.095
	(0.939,0.733)
1.942

	weighted Youden index
	(SEN,SPE)
CJw
	(0.919,0.770)
2.083
	(0.947,0.716)
1.881
	(0.970,0.649)
1.666
	(0.987,0.546)
1.394

	weighted product index
	(SEN,SPE)
CSw
	(0.907,0.786)
2.153
	(0.934,0.744)

1.982
	(0.957,0.690)

1.793
	(0.979,0.606)

1.548
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        Figure 11-1  The ROC curve generated under 
[image: image53.wmf]22

000111

:1.5,1,:3.86,2

tmstms

====

with point C ranges from 0.216 to 7.086 then with the AUC of 0.9
[image: image54.png]\

— 01
— Youden

0L 80 9°0 vo
3dS

— 01
— Youden
— S

A

¢o

0°0

o_
F
R
o

9°0 vo
N3S

¢o

0°0

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0

-
()
O
-
~— O
o> w
| | | | |
g 14 e rA L 0
4401ND
/ \\ _
/ ()
/ = _
~— O
o> w
| | | | |
o'l 80 9°0 Vo ¢0 00

3dS'8N3S

1.0

0.8

0.6

0.4

0.2

0.0

1.0

0.8

0.6

0.4

0.2

0.0




Figure 11-2 The variation of the optimal cut point with different weights when under 
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with point C ranges from 0.216 to 7.086 then with the AUC of 0.9
Table 12 The three optimal cut points under 
[image: image56.wmf]22
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with point C ranges from 0.054 to 6.280 then with the AUC of 0.9
	
	w
	0.1
	0.2
	0.3
	0.4
	0.5

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.786,0.895)
3.284
	(0.849,0.878)
3.081
	(0.880，0.867)
2.963
	(0.902,0.858)
2.872
	(0.918,0.850)
2.795

	weighted Youden index
	(SEN,SPE)
CJw
	(0.499,0.938)
4.020
	(0.809,0.889)
3.212
	(0.893,0.862)
2.909
	(0.933,0.841)
2.711
	(0.956,0.822)
2.556

	weighted product index
	(SEN,SPE)
CSw
	(0.667,0.916)

3.607
	(0.824,0.885)

3.166
	(0.890,0.863)

2.924
	(0.926,0.845)

2.749
	(0.949,0.828)

2.606


	
	w
	0.6
	0.7
	0.8
	0.9

	weighted closest-to-(0,1)
	(SEN,SPE)
Cw*
	(0.931,0.842)
2.721
	(0.943,0.833)
2.646
	(0.956，0.822)
2.559
	(0.969,0.806)
2.438

	weighted Youden index
	(SEN,SPE)
CJw
	(0.971,0.804)
2.418
	(0.982,0.784)
2.285
	(0.989,0.761)
2.141
	(0.995,0.727)
1.953

	weighted product index
	(SEN,SPE)
CSw
	(0.965,0.811)
2.475
	(0.977,0.793)

2.346
	(0.986,0.771)

2.204
	(0.994,0.739)

2.018
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  Figure 12-1  The ROC curve generated under 
[image: image58.wmf]22
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with point C ranges from 0.054 to 6.280 then with the AUC of 0.9
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Figure 12-2 The variation of the optimal cut point with different weights when under 
[image: image60.wmf]22
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with point C ranges from 0.054 to 6.280 then with the AUC of 0.9
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