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This contribution takes a principled approach towards speaker individuality with the forensic applica-
tion of phonetics in mind. It is argued from the perspective of a forensic practitioner with extensive
casework experience. The question of individuality can be split up into two sub-questions: (a) is
"speaking" individual, and (b) can the individuality be detected under forensic circumstances? In ex-
amining (b), a further question is how the human listener and the computer deal with detecting
speaker individuality. These issues will be addressed consecutively.

Intuitively, there is little doubt that speaking is highly speaker specific and that it isamong the elements
which lend themselves to be used as a biometric. Indeed, listeners are generally able to recognize
familiar speakers even when they whisper or use falsetto voice (Braun / Kraft 2013). The pivot point of
this view is the notion of "voiceprint" as an obvious analogy to fingerprint, which was set out by
Lawrence Kersta in 1962 (Kersta 1962) and is still widespread among lay listeners today.! This
fingerprint analogy fails to recognize that — other than fingerprints — speaking is highly variable even
within one speaker. Ilinesses affecting the speech organs in general and the larynx in particular may
render a speaker hard to recognize even by his close friends and relatives. The same is true for extreme
emotional states and, e.g., excessive consumption of substances like alcohol or psychodelic drugs.

Speaking forms part of human behavior rather than being a mere consequence of anatomical
configurations like e.g., the size of the resonance cavities within the vocal tract. Francis Nolan has
coined the term plasticity of the vocal tract (Nolan 1983, pp. 27-28) in order to describe the within-
speaker variation caused by, e.g., pulling the larynx upwards in a stressful situation and thereby
reducing the size of the pharyngeal cavity or by protruding one's lips and thereby enlarging the oral
cavity.

We can draw the interim conclusion that speaker individuality is still an essentially unresolved issue.
There are anatomical limitations within which a speaker can produce "sound"?. It is within that range
that all speaking behavior takes place. The trouble is, however, that neither the anatomical basis nor
the behavioral component is constant. The anatomical/physiological basis changes as soon as the
speaker e.g. catches a cold and gets congested; behavioral patterns may change with the situation or
a second speaker involved. All of this does not yet include a deliberate change of voice and speech
features, i.e. disguise. Consequently, there is a plethora of combinations between speaker anatomy/
physiology and behavioral factors including the possibility that between-speaker variability may be
smaller than within-speaker variability under certain circumstances (Bolt et al. 1976).

This brings us to the second question, i.e. the robustness of speaker specific features to certain factors
which may be present in the forensic setting. In addition to behavioral factors, these include technical
issues like telephone transmission or signal reduction by way of coding, such as MP3. Thus the features
to rely on in the forensic setting not only have to be speaker specific but also resistant to technical
issues like transmission and coding.

! The present author was confronted with the fingerprint analogy when recently being interviewed for a
popular science TV program, and it proved quite difficult to convince a well-known TV host that the notion of
voiceprint is invalid.

2 For reasons of brevity, | take this to include respiratory, phonatory, articulatory and linguistic features alike.



It has been suggested in the past that automatic SR systems may not be particularly sensitive to
intraspeaker variability caused by e.g. emotional states because the Mel frequency cepstral coeffi-
cients (MFCCs) which many of them rely on are said to represent the vocal tract anatomy. If, however,
vocal tract configuration cannot assumed to be a constant, then systems relying on it should be
expected not to perform very well if e.g. the speaking situation changes. This actually seems to be the
case: Automatic systems are not only extremely susceptible to channel mismatch (Becker 2011), but
also to behavioral mismatch and cannot deal with disguise at all (Gonzalez Hautaméki et al. 2017;
2019). This may lead to totally erratic results and inexplicable errors.

Another issue which is affected by these considerations is the phrasing of conclusions. For about the
past 20 years, expressing conclusions in terms of likelihood ratios has been a frequent demand because
the traditional probability scales were said to be logically and statistically flawed (e.g. Champod and
Meuwly 2000). LRs have a reputation of being more "objective" in that they render one numeric
measure based on extensive statistical background data. While this is certainly correct from a strictly
statistical point of view, there are practical considerations which raise some questions. One of them is
whether LRs are really so unambiguous or whether they would not have to be tailored to the emotional
and physiological states of the speaker. This implies that there could be more than one LR per
recording, depending on which background data are used. — On a different strand, LRs do not allow for
attaching weight to certain findings. For instance, the forensic practitioner will easily identify findings
which will effectively rule out identity. These, however, are not reflected as such in the LRs, which may
lead to absurd results of, e.g., two speakers from different parts of the country being taken to be one
and the same. The trained human listener is in a much better position to compensate for behavioral
and technical mismatches as well as consider parameter salience, and s/he will work these into her/his
conclusion on a given probability scale. We may after all have to accept the thought that the
"objectivity" of LRs can be challenged on some counts and that the much criticized probability scales,
which admittedly involve subjective judgement on the part of the expert, do have some forensic merit.
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