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A plague on both your houses: The debate about how to deal with “inconclusive” 2 

conclusions when calculating error rates 3 

 4 

Abstract: 5 

There is an ongoing debate about how to deal with “inconclusive” conclusions when 6 

calculating error rates. The appropriate solution to the problem is to abandon reporting 7 

of conclusions as “identification”, “inconclusive”, and “exclusion”, and to adopt the 8 

likelihood-ratio framework for interpretation and adopt the log-likelihood-ratio cost 9 

(Cllr) as a validation metric.  10 
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 14 

Letter to the Editor: 15 

There is an ongoing debate about how to deal with “inconclusive” conclusions when 16 

calculating error rates. Recent contributions to this debate include, in chronological 17 

order, Dror & Scurich (2020), Weller & Morris (2020), Biedermann & Kotsoglou 18 

(2021), Arkes & Koehler (2021), Dror (2022), and Arkes & Koehler (2022). All the 19 

proposed solutions are inappropriate because they do not address the real problem. The 20 

real problem is not what to do with “inconclusive” conclusions but the fact that forensic 21 

practitioners report conclusions as “identification”, “inconclusive”, and “exclusion” at 22 

all. The real solution is for practitioners to abandon this practice and, instead, adopt the 23 

logically correct framework for interpretation of forensic evidence, the likelihood-ratio 24 
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framework. Rather than reporting each of their conclusions as one of three categories, 25 

practitioners should report them as continuously-valued likelihood-ratio values.1  26 

When conducting tests, if the test pair is a same-source pair, then a good output by the 27 

forensic-evaluation system would be a large positive log-likelihood-ratio value, a 28 

poorer output would be a small positive log-likelihood-ratio value, a worse output 29 

would be a small negative log-likelihood-ratio value, and a much worse output would 30 

be a large negative log-likelihood-ratio value. Mutatis mutandis, for a different-source 31 

pair, for which a good output would be a large negative log-likelihood-ratio value.2 32 

When calculating error rates in a categorical framework, a penalty value of 1 is 33 

assigned to each response that is the incorrect category and a penalty value of 0 is 34 

assigned to each response that is the correct category, then the penalty values are 35 

averaged. In contrast, an appropriate validation metric for a system that outputs 36 

likelihood ratios assigns a small penalty value to each log-likelihood-ratio value that is 37 

large in the correct direction, a less small penalty value to each log-likelihood-ratio 38 

value that is small in the correct direction, a large penalty value to each log-likelihood-39 

ratio value that is small in the incorrect direction, and an even larger penalty value to 40 

each log-likelihood-ratio value that is large in the incorrect direction, then the penalty 41 

values are averaged. The penalty values are assigned using a continuously-valued 42 

function of the continuously-valued log-likelihood-ratio outputs of the forensic-43 

evaluation system. A well-established validation metric that has these properties is the 44 

log-likelihood-ratio cost (Cllr; Brümmer & du Preez, 2006). It has been in use in 45 

forensic science since at least 2007 (González-Rodríguez et al., 2007), and its use is 46 

recommended in the recently-published Consensus on validation of forensic voice 47 

comparison (Morrison et al., 2021).3 An appendix in the latter publication provides an 48 

 
1 Biedermann & Kotsoglou (2021) hints at this solution, but then dives into the debate.  

2 Likelihood-ratio values in the range 0 to 1 correspond to log-likelihood-ratio values in the range –∞ to 0, and likelihood-

ratio values in the range 1 to +∞ correspond to log-likelihood-ratio values in the range 0 to +∞. 

3 With minor wording changes, the recommendations in the Consensus on validation of forensic voice comparison 

become applicable across other branches of forensic science. 
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introduction to Cllr and its interpretation. 49 

The appropriate solution to the problem of how to deal with “inconclusive” conclusions 50 

when calculating error rates is to abandon reporting of conclusions as “identification”, 51 

“inconclusive”, and “exclusion”, and to adopt the likelihood-ratio framework for 52 

interpretation and adopt Cllr as a validation metric.4 53 
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with procedures based on relevant data, quantitative measurement, and statistical models (Morrison, 2022a), a preliminary 
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