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Supplementary Figures
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Supplementary Figure S1. Factor loadings plotted against the centre frequency of critical bands. The thick lines represent
factor loadings derived from the merged data across the three speakers; the colours of the thick lines are to distinguish
factors—the low & mid-high factor in red, mid-low factor in black, and high factor in blue. The thin lines show the results of
the individual speakers without distinguishing factors within each speaker. The broken lines are the counterparts of the solid
lines of the same colours, using a filter-bank shifted up by half a critical bandwidth (see Methods). The cumulative
contributions were ranged from 39-44%. The same three factors as in Ueda and Nakajima1 appeared in the present study.
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Supplementary Figure S2. An example of traces of factor scores along time axis. The sample sentence in Table S1 was
uttered by a male speaker. The factor score for each phoneme at its middle point in time was indicated with an IPA label.
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Supplementary Figure S3. Distribution of uttered phonemes by female speaker 1 in the three-dimensional factor space. The
three phonological categories (vowels, sonorant consonants, and obstruents) are differentiated. The panel (d) shows how the
three-dimensional configuration looks if viewed from above-right in the panel (a); the horizontal axis is derived from the
combination of the mid-low factor and high factor, calculating (x− y)/

√
2, where x signifies the coordinate of the mid-low

factor, and y that of the high factor.
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Supplementary Figure S4. Distribution of uttered phonemes by female speaker 2 in the three-dimensional factor space. See
the caption of Supplementary Fig. 3 online for details.
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Supplementary Figure S5. Distribution of uttered phonemes by male speaker 1 in the three-dimensional factor space. See
the caption of Supplementary Fig. 3 online for details.
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Supplementary Figure S6. Averaged configuration of British English phonemes uttered by the female speaker 1. The
direction of this view is the same as in Fig. 1d.
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Supplementary Figure S7. Averaged configuration of British English phonemes uttered by the female speaker 2. The
direction of this view is the same as in Fig. 1d.
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Supplementary Figure S8. Averaged configuration of British English phonemes uttered by the male speaker 1. The
direction of this view is the same as in Fig. 1d.
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Supplementary Table

Supplementary Table S1. A sample sentence’s orthography and its corresponding representation in the International
Phonetic Alphabet (IPA).

Type of Samples
representation
Orthography They suggested that the ice would thaw as soon as spring arrived.
IPA /DeI s@dZestId D@t Di aIs w@d TO: @z su:n @z sprIN @raIvd/

Supplementary Audio

Supplementary Audio S1. How the mid-low factor works as a first approximation of sonority. Excerpts
from ATR British English Database2 with permission.
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