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Outline of the Presentation 

• A quick introduc-on to Whisper
• Previous results on Whisper scoring method : how to use subtoken probability for 

scoring?
• The posteriorgram method : Preliminary results (Mehak Soleil): Calibra-ng Whisper 

probability scores for subtokens with Phone-c posteriorgrams : from probability-scoring 
to mispronouncia-on diagnosis

• The subtokenisa-on bias (encoder level) / the condi-onal probability bias (decoder level)
• Next steps and Discussion : Whisper vs. what’s perceived in the data ?

• Segmental analysis : A roadmap (Janus WP2.1) for subtoken level scoring and poten-ally 
mispronuncia-on detec-on and diagnosis module

• Tiny vs. -ny.en models
• Fine-tuning sugges-ons
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Whisper training (Radford 2023)
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Main parameters of the Whisper models (Radford 2022 
+ Whisper github)
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https://huggingface.co/models?search=openai/whisper

The large-v3 model is trained on 1 million hours of weakly labeled audio and 4 
million hours of pseudo-labeled audio collected using large-v2. 
https://github.com/openai/whisper/discussions/1762

https://huggingface.co/models?search=openai/whisper
https://github.com/openai/whisper/discussions/1762


Ini/al intui/on working on transla/on and transcrip/on : 
Interlanguage Retranscrip/on
& Named En/ty Recogni/on (NER) Issues
Chomsky
• expected model /ˈtʃɒmski/  French realisa7on [ʃɔmski] for <Chomsky>
• Different interpreta7ons of different models: 
• Je me ski (7ny)
• J’aime ce qui (base)
• James Key (medium)
• Jomski (large)
• Jamsky (small/large-v2)
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Ballier, N. Namdarzadeh, B. Zimina, M. and Yunès, J.-B.  (2023) Translating Dislocations or 
Parentheticals : Investigating the Role of Prosodic Boundaries for Spoken Language Translation of 
French into English, Proceedings of Machine Translation Summit XIX Vol. 2: Users Track, 119-132. 
https://files.sciconf.cn/upload/file/20230827/20230827195133_32318.pdf

https://files.sciconf.cn/upload/file/20230827/20230827195133_32318.pdf


Plausible uses of Whisper for segmental analysis

• Language detection feature for A1 identification (work in progress for A2)

• average subtoken probability score for level/CEFR correlates
• Levenshtein distance as robust measure / correlate to levels
• Tiny/ tiny.en more sensitive to learner variation

• To be more systematically tested for spontaneous speech : Delta 
between tiny.en (sensitivity to distorsion) and medium for 
« reference » transcription 

-> Papers on global scoring 
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Analysing confidence scores with C++ 
implementation of Whisper (Gerganov 2022) 

7hEps://github.com/ggerganov/whisper.cpp hEps://github.com/jbyunes/whisper.cpp

Herculean

https://github.com/ggerganov/whisper.cpp
https://github.com/jbyunes/whisper.cpp


Tiny.en

7ny

large v3

largev1
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Probing Whisper scores with C++ 
implementation
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Reverse engineering : the meaning of 
Whisper’s special subtokens 
• • 50,255 linguis-c subtokens, corresponding to English words or fragments for 

French or graphemes for languages like Persian; 
• • special tokens, some of them corresponding to boundaries of the Transformer: 

the end of text and end of sentence subtokens 50257 [_EOT_] and 50258 
[_SOT_]; 

• • 100 extra-tokens labelled [_ex- tra_token_50259] to [_extra_token_50359]; 
• • 7 special tokens are also acknowledged in the literature such as 50360 

[_SOLM_], 50361 [_PREV_], 50362 [_NOSP_], 50363 [_NOT_] and 50364 [_BEG_]. 
[_BEG_] cor- responds to the beginning of the 30 second window when the sound 
file is processed by Whisper; 

• • 1,500 out-of-vocabulary OOV subtokens from [_TT_1] to [_TT_1500]. they 
correspond to temporal subtokens
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Figure 4: Token indices vs modulated 7me
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MAIN RESULTS (3 papers in one slide)

corpora
• ANGLISH levels predicted
• ISLE levels predicted

tasks
• Language identification task (probability of identification English / L1)
• Mean scores for transcription task 

• Metrics : Levensthein distance to expected transcription
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Scoring the ANGLISH corpus
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Scoring the ANGLISH corpus
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« affordance » : ability to capture 
(mis)realisaSons locally at the subtoken level 

1.Je me ski: ʒ(ə)m(ə)ski
2.J'aime ce qui: ʒɛms(ə)ki
3.James Key: ʒɛmski
4.Jomski: ʒɔmski
5.Jamsky: ʒamski

Holis&c probability scores vs. Detailed scores for subtokens
-Different phone7c-subtoken mappings for different models

] 

[ʃɔmski]
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Graphema/c affordance: what’s in the graphemic 
representa/on (‘holes’ in the Whisper dic/onary / net )?

• JANUS WP 2.1
• (pilot) phonological  neighbour density 
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Phonological neighbourhood density (WiP)
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WiP : « phonetic » neighbours in alternative predictions
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Phonetic sensitivity : subtoken transcription 
robustness
• Pilot study : VOT (Ballier & Fullerton, 2024, Fullerton & Ballier, to be 

resubmined)

• Calibra7on studies on the signal-to-subtoken mapping : inves7ga7ng 
the paradigm: mul7lingual vs. Na7ve model sensi7vity 
(retranscrip7ons of the same .wav input)

Using probability as a proxy (work in Progress: Maelle Bourbon & 
colleagues)
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Model sensiSvity to compounds  (Fullerton, in 
progress)
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Role of Size in models  for sensiSvity? 
(character error rate)
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INCLSP2023



Disc: Speech tokenisers and the issue of 
discretisation of speech / descriptors
• « criterial feature » (Hawkins & Bunery, 2010) for speech ?? 
• WER as criterial feature -> Subtoken error rate as feedback ? 
• From WER to phonological features (Stafford et al. submined)

• Discrete speech phenomenon for CEFR boundaries ?
• RQ Matching speech (sub)tokens with criterial feature?
• Subtoken predic7on and accuracy of the predic7on : CALIBRATION
• -> subtoken (vs. Phone representa7on)
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Model calibraSon
(Ballier et al. 2024)
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The posteriorgram method for calibraSon??

• Morrison et al. 2024 : ProMonet library
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The posteriorgam method (Morrison et al. 
2024 : ProMonet library)
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Posteriorgram outputs (probabiliSes)
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PredicSons per Sme frame (20ms)

27



PPGs for English: three implementations, one 
pronunciation model
• TRAINING DATA : TIMIT

• GenAm Model
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The pipeline

• Whisper scores -> 7me alignment -> Tier 
• PPG -> 20 ms frames -> PPG predic7on + scores 7er
• Whisper -> syllable (PEASYV pipeline with PFA forced aligner, Ballier & 

Méli 2023)

• Comparison with hnps://plspp.univ-grenoble-alpes.fr/???
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How two men reached / how to manage/ Out 
to man reach
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Interim conclusions (Sohail, in progress)

• Heavier Padding than expected for posteriorgrams
• Alignment issues with a vengeance 
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(Top) PPG predicSon 

• This is the story of how two men reached

• two men ->   [tə]
• /ri:tʃt/ ->  [rɪtʃt]

['ðɪzɪzðɪs tɑɹi əv ɑ təmɛnəɹi ʧ 
dɪ tɑ pəvðiævɝɛs ɑnðɪ t wɛn -naɪnθ
əv meɪ naɪn -n fɪf tɪθ ɹi ɪn kəm bæ seɪf li 

tə dɛɹ f ɹæn s bɪloʊ']
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Sylvain’s visualisaSon
h\ps://plspp.univ-grenoble-alpes.fr/

34



Stress pa\ern ?? 
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DISCUSSION 2: What should we flag?? 
Mispronuncia7on Detec7on and Diagnos7c vs. 
Intelligibility issues

• of How (H dropping)
• two /tu:/ ( = too)  / tə/   (to)
• rich / reached   /ri:tʃt/ ->  [rɪtʃt]
• affix dropping

MDD vs intelligibility ??
• safe /seɪf/  -> monophthong /sɛf/
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NEXT STAGES

• Tokenisa7on issues (March 26th )          workshop      ->  
• Calibra7ng Whisper scoring 
• Probing the acous7c representa7ons with n-best approach
• Phonological neighbourhood  (cont.)

• Fine-tuning with subtoken re-alloca7on
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N-best approach (Sny model)

• First
• 5
• Best 
• Candidates
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WiP : « phoneAc » neighbours in alternaAve predicAons
(distance to predic.on2 probability as a proxy for intelligibility?) 

hcps://github.com/jbyunes/whisper.cpp 39

https://github.com/jbyunes/whisper.cpp


Task-mediated and "listener-dependent" 
(Linda Tarrier and Lionel Fontan ) 

• "task-mediated" : scoring whatever task ?

-> Medium 

•  which Whisper model should we use?

• ASR as the judge
•  emulating human  perception? 
•  From Levenshtein distance to feature distance (Stafford et al., submitted)
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Which Whisper model to emulate 
comprehension?
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Emula4ng human percep4on? (Thurston & 
Ballier, to be resubmi<ed)
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h"ps://doi.org/10.1044/1092-4388(2011/10-0224)
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Ethics guidelines for AI : (Jobin et al., 2019) 
(thanks to Nevya de Jong)
• Transparency: subtokenisa7on bias + explainability
• Jus7ce or fairness (no…)
• Non-maleficence  (non inten7onal, but representa7onal harms)
• Responsibility : more research is needed, L2-scoring vs. MDD
• Privacy : local version

Jobin, A., Ienca, M., & Vayena, E. (2019). The global landscape of AI ethics guidelines. Nature machine intelligence, 
1(9), 389-399
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Transparency

• EXPLAINABILITY : acous7c space hypothesis (Liang et al, 2026)
• (retro)convertbility of subtokens as evidence of mispronuncia7on
• Subtoken choices (unequal parity : predic7on / length of the 

subtoken) 
• (clearer)Division of labour between encoder and decoder 
• Alignment with human judgements
• Comparable decision boundaries 
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Noisy dic7onary  for chatGPT2 (English only 
model)
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344 tokens not in UTF8
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Whisper mul,lingual subtoken dic,onary (same for all models)

= what changes is the phon/acous/c <-> subtoken mapping
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FAIRNESS: NO
(Sanabria et al. 2013)

• Compare validity
for different groups

Sanabria et al 2023
The EdAcc  corpus 
and Whisper WER)
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A COMMON ROADMAP ?

Test suites (Janus WP 2.1) 
- Holistic grading vs. Granular evaluation :
- The Speak&Improve and SpeechOcean datasets

More continua datasets for experiments to compare with human decision boundaries
- Duration ablation (30 seconds of speech) (Myssik 2011) 
- More continua (pitch modification, VOT duration)

ANNOTATED datasets :
• The PARAAF corpus / dataset (UPCité) 

https://emmanuelferragne.com/project/paraaf/
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https://emmanuelferragne.com/project/paraaf/


THANKS (and CAVEATS)

THANKS AGAIN to Sylvain for organising this workshop
Radford et al : 8,500 related papers (and coun7ng)
Many re-implementa7ons of Whisper
The C++ customised version of Whisper (experimental modes 1-3)
hnps://github.com/jbyunes/whisper.cpp
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https://github.com/jbyunes/whisper.cpp
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