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Abstract

Defining the relevant population to sample is an important issue
in data-based implementation of the likelihood-ratio framework
for forensic voice comparison. We present a logical argument
that because an investigator or prosecutor only submits suspect
and offender recordings for forensic analysis if they sound
sufficiently similar to each other, the appropriate defense
hypothesis for the forensic scientist to adopt will usually be that
the suspect is not the speaker on the offender recording but is a
member of a population of speakers who sound sufficiently
similar that an investigator or prosecutor would submit
recordings of these speakers for forensic analysis. We propose
a procedure for selecting background, development, and test
databases using a panel of human listeners, and empirically test
an automatic procedure inspired by the above. Although the
automatic procedure is not entirely consistent with the logical
arguments and human-listener procedure, it serves as a proof of
concept for the importance of database selection. A forensic-
voice-comparison system using the automatic database-selection
procedure outperformed systems with random database
selection.
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1. Introduction

Difficulty in defining the appropriate population to specify inthe
defense hypothesis has been cited as a reason for not adopting
data-based implementations of the likelihood-ratio framework
for forensic voice comparison (French & Harrison [1]; French et
al. [2]; but see responses in Rose & Morrison [3]; Morrison [4],
Morrison [5] §99.400). In the current paper, we present a logical
argument as to the appropriate population for the forensic
scientist to sample for background, development, and test
databases, and propose a human-listener procedure for selecting
recordings to include in the sample. This is followed by a
discussion of how the procedure would have been applied in
three casework examples. We also discuss some potential
objections to our proposed procedure. We leave empirical testing
of the human-listener procedure for future research, but in the
mean time describe and empirically test an automatic procedure
inspired by the logical arguments and human-listener procedure.
Although the automatic procedure is not fully consistent with the
logical arguments, the results of tests of this procedure indicate
that database selection does lead to better system performance.

2. Logical arguments

2.1.  Alikelihood ratio is the answer to a specific question

and this question specifies the relevant population

The aim of forensic voice comparison is to produce a likelihood
ratio which is an expression of the strength of the evidence with
respect to two competing hypotheses (Champod & Meuwly [6];
Rose [7]; Morrison [5]). The first hypothesis, the prosecution
hypothesis, is usually that a voice of questioned identity on one
audio recording (the questioned-speaker /offender recording)
belongs to the same speaker as the voice on one or more other
audio recordings for which the identity of the speaker is not
disputed (the known-speaker / suspect recording). The
alternative hypothesis, the defense hypothesis, is usually that the
questioned voice does not belong to the suspect, but rather
belongs to some other speaker. An appropriate defense
hypothesis will, however, always be more specific than “some
other speaker”, and the details of the defense hypothesis are part
of the definition of the question which is answered by a
likelihood ratio.
A likelihood

ratio cannot be interpreted without





