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Table 1: EAVHFI T AL 09 B AoA R . PR IEFHE AR B REF, BT AGERE T 4838, €Lad YouTube %k, iF

BRFTA . Flite B RAT AW EIFHENLE.

Language  Tonal? Pretraining Evaluation

Model Data (hrs) Spkrs Data source Aligner Spkrs Phones Tones
English No [14]* 960 2120 LibriSpeech dev-clean [18] MAUS 40 45 -
French No [19]* 7,600 2338+ Vibravox [20]° MFA 40 39 -
Mandarin ~ Yes [21]* 1,000 1991 THCHS-30 [22] MFA 40 51 4
Vietnamese  Yes [23]* 13,000 ? VIVOS [24] MAUS 40 46 6
Thai Yes - - - Global TIMIT Thai [25] MAUS 40 38 5

All pre-trained models are from https://huggingface.co.

We used wav2vec2-base (English); wav2vec2-FR-7K-base (French);

mandarin-wav2vec2 (Mandarin); and wav2vec2-base-vi (Vietnamese).
b https://huggingface.co/datasets/Cnam-LMSSC/vibravox; speech_clean, headset_microphone subset
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Table 2: #4115 F £F 9 T o912 E FillfoF & X098
A58 (AMI). AMI o498 B RM 0 (siitiks) 2] 1 (&
AR ).

Language Onset  Nucleus Coda
Mandarin 0.048 0.020 0.002
Vietnamese 0.066 0.047 0.134
Thai 0.118 0.063 0.179
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Appendices
A. e

Figure 4 reports all results of probing classifiers. Figure 5
reports all CRV measurements.

B. 45 11 25

In Figure 4, a severe drop in probe accuracy values at
layer 11 for the representations from the English- and
French-trained models are apparent. CRV values in Fig-
ure 5 partly exhibit similar trends for the same models.
The anomaly for the English checkpoint was also reported
by [5]. In order to get closer to the origin of such anomaly,
we analyzed the magnitude of the representation vectors
as follows. For each layer, model and test data, mean
and standard deviation of the magnitude of the represen-
tation vectors were computed. For simplicity, these com-
putations were conducted on the set of per phone (or per
speaker) aggregations, as defined in the main text. For-
mally, given an aggregate matrix X of dimensions N¢ X d
, where each row z; is a d -dimensional vector ( d = 768
) representing the mean of a phone (speaker) class, the
following three scalar quantities were computed:

1 &
Hlal =3 Z |24
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Nc
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where p),| and o, are the mean and standard devia-
tion of the magnitudes of the representations, |Z| is the
magnitude of the mean of the representations. These
statistics computed on the phone aggregate matrices are
displayed in Figure 6; very similar results were obtained
from speaker aggregates.

The first and the third row of plots report values for
Hiz| and |Z| , respectively. The fact that these quanti-
ties are very similar tells us that at layer 11, as well as
in the other layers, representations are more likely to be
all in a cloud away from the origin, rather than being
on a shell surrounding the origin, which would have re-
sulted in |Z| < p|y . A trace of an anomaly appears at
layer 11 for the representations from the French-trained
model, where the average distance from the origin re-
mains constant but its standard deviation decreases dra-
matically. This fact may or may not be related to the
drop of classification accuracy across the board at layer
11 for those representations visible in Figure 4. A sim-
ilar phenomenon, though much less pronounced, is also
visible for the representations from the Mandarin-trained
model, while no major deviation at layer 11 appear for
the English-trained model.

While we have no explanation for these anomalies
at present, we can at least attest that these are neither

L ¥ARTREEN PCA A% .

=

English-specific nor strongly dependent on the matching
between training and test language. Considering the re-
sults reported in Figure 2 of [11], we are inclined to be-
lieve that these anomalies are architecture-specific, as lay-
ers 11 and 12 of wav2vec2 stand out in some of the results,
compared to all other architectures.
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