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Governmental agencies in Germany like the Bundeskriminalamt or the state-specific 
Landeskriminalämter which provide expertise in forensic speech analysis, as well as most or all 
private experts in Germany, verbalise their conclusions in forensic voice comparison cases in a 
form that (translated into English) is similar to the following: 

“Based on the forensic evaluation of the combination of voice features that have been 
observed, and taking into account the limitations in terms of the quality and quantity of the speech 
material, a conclusion is reached that is expressed in the form of a probability statement based on 
the following scale of probability values: 
 
Identity or non-identity 
- cannot be given (non liquet) 
- applies with predominant probability 
- applies with high probability 
- applies with very high probability 
- applies with a probability close to certainty”. 
 
In an expert report, this general statement (which is part of the method description) is specified at 
the end of the report by the actual case-specific conclusion such as “The speaker in recording X is 
with high probability identical with the speaker in recording Y.” In Bayesian terms, the verbal 
probabilities shown in the scale are a-posteriori statements (“posterior odds”). In order to be able to 
provide posterior odds, it is necessary to have both the a-priori probabilities (“prior odds”) and a 
Likelihood Ratio. The practice – still prevalent in many forensic laboratories and countries – that 
forensic experts provide posterior odds (whether numerically or verbally) has been criticized 
widely in forensic science in general and also within the field of forensic speech science. It has 
been claimed that the expert should provide a Likelihood Ratio (numerically or verbally) for a 
forensic comparison but should not attempt to provide posterior odds, because knowing the prior 
odds is not within the expert’s responsibility. Arguments for this Likelihood Ratio approach in 
forensic voice comparison have been expressed by Rose (2002), Morrison (2010) and French et al. 
(2010), among others. German courts are accustomed to and satisfied with a-posteriori statements 
of the sort shown above, and discussion of Bayesian principles in the education and practice of 
German lawyers is rare at best.  

In recent forensic practice a case has emerged in which the classical practice of providing 
(verbalized) posterior odds runs into problems. This case will be sketched abstractly in order to 
characterize the nature of the problem more clearly, but the crucial core is authentic. It will be 
shown that in this case the reporting of posterior odds creates absurd effects which do not emerge if 
the Likelihood Ratio approach is used. The abstract example is as follows. 

A case has been submitted for analysis in which the voice of a questioned speaker has to be 
compared with a voice of a suspect. The specific constellations of similarity and typicality lead the 
expert (who works in a classical a-posteriori framework) to the conclusion that with a very high 



probability the questioned speaker is identical with the suspect. Now, quite unexpectedly, a 
recording with a second suspect is submitted which has to be compared with the same questioned 
speaker as in the first comparison. This second suspect is the brother of the first suspect and this 
material was submitted because police investigations have shown or lawyers have claimed that it 
might be him, rather than the person who was first analyzed, who is identical with the questioned 
speaker. Expert analysis shows that the voices of the two brothers are very similar, although the 
voice of the suspect who was first analyzed is somewhat more similar to the voice of the questioned 
speaker than the voice of his brother is to the voice of the questioned speaker. If this second 
comparison were made without knowledge of the first, the conclusion would probably have been: 
the questioned speaker is with predominant probability identical with the suspect. But to conclude 
that the first comparison leads to very high probability of identity and the second comparison to 
predominant probability of identity would be logically incorrect for the following reason. If the 
verbal probabilities of identity shown in the verbal scale above each signify (to various degrees) 
that probability of identity is larger than 50%, then there cannot be two (or more) identity 
statements within a single case because these would necessarily add up to more than 100% and this 
is not allowed in classical probability theory. Continuing this example, the expert realizes this 
problem and has to conclude non liquet or even non-identity for the second comparison. This is odd 
because without knowledge of the first case the conclusion for the second would have been 
different. Furthermore, given the existence of the similar sounding brother, the expert is no longer 
comfortable with a conclusion as high as “with very high probability identical”. So what he does is 
to withdraw the first conclusion and to revise it by going two steps down on the scale so that now 
the first comparison leads to the conclusion “with predominant probability identical”, whereas the 
second is non liquet (or even lower, in case non liquet means 50% probability of identity; otherwise 
non liquet just means “inconclusive”). 

What makes this example so problematic is that conclusions shift depending on shifting 
a-priori knowledge (from “no knowledge of a brother” to “knowledge of a brother”, who turns out 
to be similar-sounding). But conclusions should not shift and it should not be necessary to revise 
previous analyses (unless true mistakes have been found). If in the present example the expert had 
limited himself to reporting Likelihood Ratios (or verbal equivalents), no logical problems would 
have arisen. The first comparison would have resulted in a LR much higher than unity (say 
LR=120) and the second comparison in a LR still higher than unity but not as high as the first 
(perhaps LR=20). Of course, this does not entirely solve the brother challenge because with a LR of 
20 (assuming the system is well calibrated) there is still more support for than against the identity 
of the brother. Unless there is a method available that can distinguish more clearly between 
similar-sounding brothers, the best way to solve the challenge is with other forensic evidence or 
investigative information. In this example, it should be left to the court to determine whether there 
is independent evidence for the criminal involvement of the brother and how substantial it is. If, for 
example, the independent evidence is small, the prior odds for the criminal involvement of the 
brother would be low and therefore the posterior odds would be relatively low as well despite the 
fact that the LR was supporting identity. 
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