Making Likelihood Ratios digestible for Cross-Application Performance Assessment
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Motivation Bayesian Decision Framework Verbal color-encoded DET

Bridging Gaps between Communities: e Prior Belief: updated by LR (i.e., the evidence) — Posterior Belief in Truth of proposition A vs. B Detection Error Tradeoffs (DETs)

Biometrics < Forensics Example: A: True Biometric Claim N B: False Biometric Claim g Swedish Scale of Conclusion ENFSI Scale
Bayesian Decision Theory (BDT) e Decisions by Incentives: costs C' 4,Cp: Posterior Odds > Cost Odds? i

= formal way of denoting Thresholds L . r. O . Pr(A) ¢

= Scores are Likelihood Ratios (LRs) * Log-LR Thresholds: 7 =logit(1 - ¢) + logit(1 - ) with: ¢ = 5555 ™ = Fr(A)+Pr(B) £

Meaningful Thresholds e Evaluation by Decision Cost Functions (DCFs) DCF(S|n) = mepy(S|n) +(1—m) (1-c)p(S|n) r

Research Questions e Evaluation by Goodness of Log-LRs Cip = [ DCF(S|n)dn  note: CIPM™ = [ min DCF(S |n) dn ]
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= Step-by-Step: Priors & Costs
= Set Ranges of Thresholds
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The ROC’s Convex Hull (ROCCH) and angular Operating Points ¢ Verbal Scales: digestible LRs

Setting Operating Points

1) Simulate ideal Score Calibration = 2) Geometric Analysis: DCFs and ¢ 3) ROC Convex Hull (ROOCH) 4) Interrelating Ciy;, e Introduced in Forensics since 1961 (Jeffreys) e Decide on a Band in the Verbal Scale
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= Lower & Upper Bound to Threshold Range




