Word-specific and sub-phonemic representations: yod-dropping and /u/-fronting in Derby
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In this talk, we investigate the relationship between word-level and sub-phonemic representations in speech production
using a spontaneous speech corpus. We look at two predictions arising from usage-based models (Pierrehumbert 2002),
which both concern interactions between different levels of representation. To test these predictions, we analyse the
interaction of yod-dropping and GOOSE-fronting in a cross-generational corpus of Derby English.
The first prediction relates to the coherence of word-level representations across different phonetic environments.
In usage-based models, specific lexical items as well as environments can have separate representations. When different
environments arise in the same word due to alternations or variation, the coherence of word-level representations may
allow phonetic effects to transfer from one environment to the other. Benus & Gafos (2007) demonstrate this type of
transfer in Hungarian (a language with V-harmony), where irregular front stems which take back suffixes show backing
of the stem (originally due to V-to-V coarticulation) both in suffixed and base forms.
The second prediction is related to the first one: the direction of the transfer of phonetic effects from one subphonemic category to the other is predicted to be correlated with their frequencies. The more frequent a variant, the
higher its influence will be. Hay & Maclagan (2012) show that this prediction holds in New Zealand English, where the
degree of constriction in linking r is positively correlated with its relative frequency within specific words (and also
specific speakers).
We analyse data from Derby, a city in the north midlands of England. Its dialect is relatively unusual in having
both a fronting process affecting GOOSE, and variable yod dropping. Yod has a strong favouring effect on GOOSE
fronting, but it is variably lost when it follows the coronal stops [t], [d], [n]. The model above predicts that (i) there will
be transfer across the yod-ful/yod-less environments in variable words and (ii) the direction of this transfer will be at
least partly determined by the incidence of yod-dropping for specific words.
The data comes from a corpus of 43 speakers, representing four generations born over an 80 year period. This
abstract focuses on the speech of the youngest generation. We automatically extracted 11-point F1/ F2 trajectories for
over 1500 tokens of the GOOSE vowel (this included the yod as well in yod-ful tokens), and manually corrected them
where necessary. The measurements were normalised using the Watt & Fabricius method.
Figure 1 shows loess smoothers for (i) yod-ful/yod-less tokens of variably yod-dropping words (NEW), (ii) tokens
with preceding coronals but no yod (NOODLE) and (iii) yod-ful tokens where yod-dropping is not possible (CUBE). A
comparison of yod-less NEW and NOODLE shows that the fronting effect of the yod transfers to yod-less tokens.
Moreover, yod-ful NEW is lower than CUBE, suggesting that the transfer also occurs in the other direction. These
observations are supported by linear mixed effects models, and are in line with the first prediction above.
Figure 2 plots predictions from a linear mixed effect model, which was run on tokens from the NEW class, and
included the proportions of yod-ful variants for specific words as a predictor, which emerged as significant. The
difference between the dotted (low yod proportion) / solid lines (high yod proportion) shows that words with more yodful variants have generally higher F2, which confirms the second prediction above.
These results provide support for usage-based models of speech production, where word-level and sub-phonemic
representations both have an influence on production. Analysis of the full corpus is ongoing to test the robustness of
these effects, and see how they interact with the gradual process of change that has affected the GOOSE lexical set.
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