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"Every time I fire a linguist, the performance
of the speech recognizer goes up"

F. Jelinek
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Data in Laboratory Linguistics

Image source: Rebernik etal., 2021, https://www.biopac.com/events/fmri-psych/, https://nilosarraf.com/
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Data in Speech Technology

Language Family Corpora Duration Speech style
Romance LDC, Quaero, Ester, 1000 BN, BC, TC, C

Etape, NCCFR, Babel
Germanic LDC, Quaero, Babel 1000 BN, C, TC

Slavic LDC, Quaero, Babel 50-500 hours/language BN, C, TC
Other LDC, Quaero, Babel, Bulb 30+ hours/language BN, C, TC

BN=broadcast prepared
BC=broadcast conversations
C=informal conversations
TC=telephonic conversations
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Issues

• Data collected for ASR systems
• Manual orthographic transcriptions
• Automatically transcribed and manually corrected

• No linguistically formatted metadata
• Lacking speaker diarization

• no linguistic background information (dialect, native/non-native speaker,
mono/bi/multi-lingual)

• no diastratic factors (age, gender, social background, pathologies)

• No linguistic annotation (POS, prosodic information etc.)
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Sounds
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Case study

Phonetic typology and Language Evolution

Research questions:

• How do linguistic behaviors emerge?

• How does language vary over time?

Case study:

• Typological classification of Portuguese voicing system
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European Portuguese - the odd one out?

• European Portuguese - typically described as a voicing language

• Series of studies showing EP might be an aspirating language
(Pape & Jesus, 2011, 2015, Shih & Möbius, 1999)

• One laboratory study suggesting EP might have a hybrid voicing system
(Ramsammy & Strycharczuk, 2016)
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Method

Lamel etal. 2011
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Acoustic models

Framework Lamel etal., 2011

• 3-state left-to-right continuous density HMM

• Gaussian mixtures with up to 32 Gaussians per state

• acoustic parametrization : cepstral (PLP) and pitch (F0) features

• word-, context-, speaker-independent monophone models

Training data

• EP models: 1.1 millions word tokens & 46k word types

• Italian acoustic models: 1.8 millions word tokens & 58.8k word types

• German acoustic models: 1.8 millions word tokens & 90k word types
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European Portuguese - the odd one out?

• Results support the proposal of a hybrid voicing system for EP obstruents (Ramsammy &

Strycharczuk, 2016)

• Results could be an indication of sound change in European Portuguese: a shift
form classic voicing systems known for Romance languages

BUT

• Results are more nuanced when adding phonological detail in the analysis

• The absence of speaker information limits the variance explained by statistical
models.

• Manually coding speaker ID for a subset of the data results in higher R2
(Cronenberg etal.,

2024)
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Method
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Way forward

Enhance the quality and consistency of linguistically formatted metadata
• Leverage publicly available sources

• Knowledge Base for automatically annotating speech corpora (Wu etal. 2022), OTELO - Vasilescu &

Suchanek, 2019

• Turn to related research domains that are more attuned to the specific metadata
• Human and Social Sciences
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Thank you for listening !

anisia.popescu@universite-paris-saclay.fr
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