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Psycholinguistic hypotheses tested on
spontaneous speech

*Commit- and- Restore hypothesis: Stranded

function word reflect ’syntactic
commitments” (Clark & Wasow (1998)). ILe. they

signal that the speaker intends to produce a constituent of

the kind signalled by the function word produced

*Complexity hypothesis: the probability that a
speaker will hesitate in speech production will
increase, the more complex the constituent being

planned is (Clark & Wasow (1998))



Related Neurophysiological hypotheses
(Pulvermuller 1995, 2003)

*Function words stored in the perisylvian cortex
(Broca’s region) - lateralized

*Content words have a more widely distributed
storage - not lateralized- support from imaging

studies (Pulvermuller 1995, 2003)



content word function word

Figure 6.7. Schematic illustration of left-hemispheric distributions postulated for cell as-
semblies representing high-imageability content words (left) and highly abstract function
words (right).

(From Pulvermiller 2003)
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Speech *Chunking’ problem (Miller 1956)

Units for speech processing

(speech synthesis/speech recognition)



Timing restrictions on speech processing

*Memory research (Baddley 1997)
‘Phonological loop’ (2 sec.)

*Cognitive linguistics (Chate 1994

‘Focus of consciousness’ (1-2 sec)
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Inhalations as anchors for

speech segmentation

» Can one automatically recognize
inhalations”?

— Characteristics: noise, lack of FO, can have
formant structure if oral

* Possible method: Template matching

— Uses distance measures between a
reference sound and signal being
processed



Using cepstral coefficients for inhalation pause detection in spontaneous speech
Anders Johansson, Johan Frid, Merle Horne

SPECOM 2005, Patras,
Greece
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Figure 1: An example of spontaneous speech illustrating how
inhalations (labelled INHALE) can be used as anchors in the
segmentation of speech into processing units. The speech be-
tween the inhalations consists of two clauses: Sa tranar man
med jamna mellantum ‘So vou frain regularly’ and det gick
pagick juunder flera manader 'it last lasted for several months’.
The clauses constitute two prosodic phrases separated by a
pause.



Short reference zound distance vector for female zpeaker (field recording)
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Figure 5: Distance vector of field recording of female speaker as
generated from short reference sound. Stars indicate detected
inhalations, lines indicate tagged inhalations. Recording from
the SweDia material.



correct, mizzed and falze identificationz of inhalation for female zpeaker (field recording)
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Figure 9. Number of correct, false and missed identifications
of inhalations in field recording of female speaker as generated

Jrom short reference sound.



Observations:

False identifications associated with sounds of
the following types: exhalations, word-final
aspirated sounds, whispers and voiceless
fricatives

Properties of inhalations quite stable, even over
different speakers



