Appendix 1 – Simulated Diagnostic Dataset (Example 1)
Zone-stratified simulated data (Example 1) representing a binary classification scenario modeled after threshold-based diagnostic systems (e.g., HbA1c or AFP). Each entry includes a RAMI score (standardized distance from the diagnostic threshold), the ground-truth diagnosis (0 = non-disease, 1 = disease), the model’s binary prediction (0 = negative, 1 = positive), and the corresponding epistemic zone. This dataset underpins the validation of zone-based performance metrics—ZREDI, ZBES, ZBTS, and ZBE—across five diagnostic confidence strata: Recessive, Lower Plausible, Trusted, Upper Plausible, and Inflated zones. The simulation facilitates localized error auditing, enabling performance benchmarking across epistemic conditions that mirror real-world diagnostic uncertainty.
	RAMI
	Diagnosis
	Prediction
	Zone

	-2.3
	1
	0
	Recessive

	-2.19
	0
	0
	Recessive

	-2.01
	0
	0
	Recessive

	-2.35
	0
	0
	Recessive

	-2.34
	0
	0
	Recessive

	-2.16
	0
	0
	Recessive

	-2.4
	1
	0
	Recessive

	-2.09
	0
	0
	Recessive

	-2.39
	0
	0
	Recessive

	-2.05
	0
	0
	Recessive

	-2.26
	0
	0
	Recessive

	-2.42
	1
	0
	Recessive

	-2.43
	0
	0
	Recessive

	-2.13
	0
	0
	Recessive

	-2.25
	0
	0
	Recessive

	-2.48
	0
	0
	Recessive

	-2.33
	1
	0
	Recessive

	-2.07
	0
	0
	Recessive

	-2.05
	1
	0
	Recessive

	-2.43
	1
	0
	Recessive

	-2.21
	0
	0
	Recessive

	-2.47
	0
	0
	Recessive

	-2.47
	0
	0
	Recessive

	-2.2
	0
	0
	Recessive

	-2.03
	0
	0
	Recessive

	-2.42
	1
	0
	Recessive

	-2.25
	1
	0
	Recessive

	-2.23
	0
	0
	Recessive

	-2.49
	1
	0
	Recessive

	-2.06
	1
	0
	Recessive

	-2.36
	1
	0
	Recessive

	-2.02
	0
	0
	Recessive

	-2.31
	0
	0
	Recessive

	-2.22
	0
	0
	Recessive

	-2.22
	0
	0
	Recessive

	-2.18
	1
	0
	Recessive

	-2.48
	0
	0
	Recessive

	-2.2
	1
	0
	Recessive

	-2.21
	0
	0
	Recessive

	-2.03
	0
	0
	Recessive

	-2.31
	0
	0
	Recessive

	-2.27
	1
	0
	Recessive

	-2.12
	1
	0
	Recessive

	-2.03
	1
	0
	Recessive

	-2.3
	0
	0
	Recessive

	-2.2
	1
	0
	Recessive

	-2.24
	1
	0
	Recessive

	-2.06
	0
	0
	Recessive

	-2.41
	0
	0
	Recessive

	-2.4
	0
	0
	Recessive

	-1.88
	0
	0
	Lower Plausible

	-1.72
	0
	0
	Lower Plausible

	-1.46
	0
	0
	Lower Plausible

	-1.08
	0
	0
	Lower Plausible

	-1.95
	0
	0
	Lower Plausible

	-1.72
	0
	0
	Lower Plausible

	-1.17
	0
	0
	Lower Plausible

	-1.45
	1
	0
	Lower Plausible

	-1.01
	1
	0
	Lower Plausible

	-1.19
	1
	0
	Lower Plausible

	-1.85
	0
	0
	Lower Plausible

	-1.03
	0
	0
	Lower Plausible

	-1.49
	0
	0
	Lower Plausible

	-1.99
	0
	0
	Lower Plausible

	-1.09
	1
	0
	Lower Plausible

	-1.57
	1
	0
	Lower Plausible

	-1.13
	0
	0
	Lower Plausible

	-1.03
	1
	0
	Lower Plausible

	-1.26
	1
	0
	Lower Plausible

	-1.9
	0
	0
	Lower Plausible

	-1.6
	0
	0
	Lower Plausible

	-1.93
	0
	0
	Lower Plausible

	-1.19
	1
	0
	Lower Plausible

	-1.45
	0
	0
	Lower Plausible

	-1.65
	0
	0
	Lower Plausible

	-1.63
	0
	0
	Lower Plausible

	-1.21
	0
	0
	Lower Plausible

	-1.35
	0
	0
	Lower Plausible

	-1.48
	1
	0
	Lower Plausible

	-1.09
	0
	0
	Lower Plausible

	-1.04
	1
	0
	Lower Plausible

	-1.95
	0
	0
	Lower Plausible

	-1.01
	0
	0
	Lower Plausible

	-1.9
	0
	0
	Lower Plausible

	-1.17
	1
	0
	Lower Plausible

	-1.96
	0
	0
	Lower Plausible

	-1.26
	0
	0
	Lower Plausible

	-1.41
	1
	0
	Lower Plausible

	-1.56
	0
	0
	Lower Plausible

	-1.22
	0
	0
	Lower Plausible

	-1.63
	0
	0
	Lower Plausible

	-1.75
	0
	0
	Lower Plausible

	-1.32
	0
	0
	Lower Plausible

	-1.15
	1
	0
	Lower Plausible

	-1.54
	1
	0
	Lower Plausible

	-1.5
	0
	0
	Lower Plausible

	-1.47
	0
	0
	Lower Plausible

	-1.73
	0
	0
	Lower Plausible

	-1.18
	1
	0
	Lower Plausible

	-1.5
	1
	0
	Lower Plausible

	0.02
	0
	1
	Trusted

	0.43
	1
	1
	Trusted

	-0.42
	1
	0
	Trusted

	0.52
	0
	1
	Trusted

	-0.27
	0
	0
	Trusted

	0.92
	0
	1
	Trusted

	-0.62
	0
	0
	Trusted

	-0.66
	1
	0
	Trusted

	-0.47
	0
	0
	Trusted

	0.95
	1
	1
	Trusted

	-0.16
	0
	0
	Trusted

	0.6
	1
	1
	Trusted

	-0.56
	0
	0
	Trusted

	0.57
	1
	1
	Trusted

	-0.87
	1
	0
	Trusted

	0.35
	0
	1
	Trusted

	0.59
	1
	1
	Trusted

	0.06
	0
	1
	Trusted

	0.64
	1
	1
	Trusted

	0.09
	1
	1
	Trusted

	0.65
	1
	1
	Trusted

	-0.3
	1
	0
	Trusted

	0.36
	1
	1
	Trusted

	0.75
	1
	1
	Trusted

	-0.14
	1
	0
	Trusted

	0.92
	1
	1
	Trusted

	-0.39
	0
	0
	Trusted

	-0.96
	1
	0
	Trusted

	0.23
	0
	1
	Trusted

	-0.56
	1
	0
	Trusted

	-0.58
	1
	0
	Trusted

	-0.53
	0
	0
	Trusted

	-0.94
	0
	0
	Trusted

	0.15
	0
	1
	Trusted

	-0.94
	1
	0
	Trusted

	-0.34
	1
	0
	Trusted

	0.78
	0
	1
	Trusted

	-0.32
	0
	0
	Trusted

	0.68
	0
	1
	Trusted

	-0.58
	0
	0
	Trusted

	-0.21
	0
	0
	Trusted

	-0.38
	0
	0
	Trusted

	0.39
	0
	1
	Trusted

	0
	1
	1
	Trusted

	-0.97
	0
	0
	Trusted

	0.02
	0
	1
	Trusted

	0.89
	0
	1
	Trusted

	-0.03
	1
	0
	Trusted

	0.67
	1
	1
	Trusted

	0.38
	0
	1
	Trusted

	0.75
	1
	1
	Upper Plausible

	0.55
	1
	1
	Upper Plausible

	0.86
	1
	1
	Upper Plausible

	0.45
	1
	1
	Upper Plausible

	0.37
	1
	1
	Upper Plausible

	0.68
	1
	1
	Upper Plausible

	0.61
	1
	1
	Upper Plausible

	0.45
	1
	1
	Upper Plausible

	0.69
	1
	1
	Upper Plausible

	0.94
	0
	1
	Upper Plausible

	0.98
	1
	1
	Upper Plausible

	0.55
	1
	1
	Upper Plausible

	0.49
	1
	1
	Upper Plausible

	0.84
	1
	1
	Upper Plausible

	0.31
	0
	1
	Upper Plausible

	0.64
	1
	1
	Upper Plausible

	0.94
	1
	1
	Upper Plausible

	0.96
	1
	1
	Upper Plausible

	0.72
	0
	1
	Upper Plausible

	0.81
	1
	1
	Upper Plausible

	0.75
	1
	1
	Upper Plausible

	0.5
	1
	1
	Upper Plausible

	0.62
	1
	1
	Upper Plausible

	0.53
	1
	1
	Upper Plausible

	0.68
	1
	1
	Upper Plausible

	0.88
	1
	1
	Upper Plausible

	0.33
	1
	1
	Upper Plausible

	0.6
	1
	1
	Upper Plausible

	0.56
	0
	1
	Upper Plausible

	0.74
	1
	1
	Upper Plausible

	0.95
	1
	1
	Upper Plausible

	0.71
	1
	1
	Upper Plausible

	0.71
	1
	1
	Upper Plausible

	0.76
	1
	1
	Upper Plausible

	0.68
	0
	1
	Upper Plausible

	0.91
	1
	1
	Upper Plausible

	0.64
	1
	1
	Upper Plausible

	0.82
	1
	1
	Upper Plausible

	0.57
	0
	1
	Upper Plausible

	0.56
	1
	1
	Upper Plausible

	0.96
	1
	1
	Upper Plausible

	0.68
	1
	1
	Upper Plausible

	0.93
	0
	1
	Upper Plausible

	0.55
	1
	1
	Upper Plausible

	0.44
	1
	1
	Upper Plausible

	0.89
	1
	1
	Upper Plausible

	0.81
	1
	1
	Upper Plausible

	0.43
	1
	1
	Upper Plausible

	0.33
	0
	1
	Upper Plausible

	0.42
	1
	1
	Upper Plausible

	1.41
	1
	1
	Inflated

	1.68
	1
	1
	Inflated

	1.7
	1
	1
	Inflated

	1.29
	1
	1
	Inflated

	1.09
	1
	1
	Inflated

	1.03
	1
	1
	Inflated

	1.11
	1
	1
	Inflated

	1.5
	1
	1
	Inflated

	1.61
	1
	1
	Inflated

	1.69
	1
	1
	Inflated

	1.17
	1
	1
	Inflated

	1.74
	1
	1
	Inflated

	1.26
	1
	1
	Inflated

	1.36
	1
	1
	Inflated

	1.77
	1
	1
	Inflated

	1.71
	1
	1
	Inflated

	1.41
	1
	1
	Inflated

	1.54
	1
	1
	Inflated

	1.86
	1
	1
	Inflated

	1.27
	1
	1
	Inflated

	1.24
	1
	1
	Inflated

	1.02
	1
	1
	Inflated

	1.27
	1
	1
	Inflated

	1.28
	1
	1
	Inflated

	1.63
	1
	1
	Inflated

	1.62
	1
	1
	Inflated

	1.75
	1
	1
	Inflated

	1.1
	1
	1
	Inflated

	1.27
	1
	1
	Inflated

	1.52
	1
	1
	Inflated

	1.52
	1
	1
	Inflated

	1.14
	1
	1
	Inflated

	1.49
	1
	1
	Inflated

	1.65
	1
	1
	Inflated

	1.64
	1
	1
	Inflated

	1.86
	1
	1
	Inflated

	1.62
	1
	1
	Inflated

	1.58
	1
	1
	Inflated

	1.04
	1
	1
	Inflated

	1.59
	1
	1
	Inflated

	1.68
	1
	1
	Inflated

	1.25
	1
	1
	Inflated

	1.37
	1
	1
	Inflated

	1.68
	1
	1
	Inflated

	1.07
	1
	1
	Inflated

	1.57
	1
	1
	Inflated

	1.12
	1
	1
	Inflated

	1.86
	1
	1
	Inflated

	1.13
	1
	1
	Inflated

	1.45
	1
	1
	Inflated




Appendix 2 – Zone-Stratified Net Benefit (Example 1)
Net clinical benefit values calculated at a 0.5 decision threshold for each diagnostic confidence zone in the Example 1 simulated dataset. While the Recessive, Lower Plausible, and Trusted zones yield neutral benefit, the Upper Plausible and Inflated zones show substantial clinical utility, underscoring their contribution to decision support.
	Zone
	Net Benefit ( at 0.5 threshold )

	Recessive
	0

	Lower Plausible
	0

	Trusted
	0

	Upper Plausible
	0.68

	Inflated
	1

	Global 
	0.337



Appendix 3 – Zone-Stratified Expected Diagnostic Cost (Example 1)
Expected cost values per diagnostic zone in Example 1, assuming a false negative (FN) to false positive (FP) penalty ratio of 2:1. The Recessive and Lower Plausible Zones contribute most to the overall cost burden due to high FN counts, while the Inflated Zone demonstrates cost neutrality. Total global cost is calculated across all zones.
	Zone
	FP
	FN
	Total Expected Cost
(FN cost :FP cost=2:1

	Recessive
	0
	18
	          1.80

	Lower Plausible
	0
	16
	         1.60

	Trusted
	13
	11
	        1.66

	Upper Plausible
	8
	0
	         0.16

	Inflated
	0
	0
	        0.00

	Global 
		21
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Appendix 4 – Zone-Stratified Balanced Error (ZBE) Evaluation (Example 1)
This table presents the Zone-Balanced Error (ZBE) values for each RAMI-defined diagnostic confidence zone based on the average of false negative rate (FNR) and false positive rate (FPR). ZBE serves as a class-neutral metric quantifying zonal  misclassification burden. The Trusted Zone yields the lowest ZBE among error-contributing zones, while the Inflated Zone shows no misclassification. The global balanced error (BE) across all zones is 0.396.				
	Zone              
	ZBE/BE

	Recessive         
	0.500

	Lower Plausible   
	0.500

	Trusted           
	0.479

	Upper Plausible   
	0.500

	Inflated          
	0.000

	Global BE 
	0.396
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