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A growing body of studies has pointed out that fine phonetic detail in how words
are actually spoken reflects differences in meaning (Gahl &Baayen 2024). In
Mandarin, Chuang et al. (2024) found that the tonal realization of disyllabic words
with T2-T4 tone pattern is in part driven by their context-sensitive meaningss. We
investigated the realization of pitch contours of Mandarin disyllabic compounds in
a corpus of conversational Taiwan Mandarin (Fon 2004). We made use of
Generalized Additive Mixed Models (GAMs) to model f0 as a function of
normalized time and a range of other predictors, including word duration, speech
rate, segmental properties, tone sandhi, word position, and word sense.

In GAMs analysis, for monosyllabic words, the effect of tone sandhi on pitch
contours is similar in magnitude to the effect of word meaning. By contrast, for the
compounds, the effect of word meaning on pitch contours is substantially larger
than the effect of tone sandhi. Besides, for simple words, the pitch contours
revealed by GAMs for the different tone are level tones, whereas the pitch contours
for tone patterns of compounds vary substantially with time. What’s more, we
fitted an Linear Discriminative Learning model to the compounds, mapping
contextualized embeddings onto pitch contours. The mean accuracy was 23.5% on
training dataset and 15.1% on testing dataset (permutation baseline 0.004). To
obtain the pitch contours predicted for the tone pattern, we gave the centorids of
the contextutalized embeddings for each of 20 tone patterns as input to the linear
mapping. The resulting predicted contours are remarkably similar to the GAM-
derived contours (average Eculidean distance 0.15).

These results indicate that the pitch contours of Mandarin tone patterns reflect the
prototypical meaning of the compound words sharing these tone patterns.
Apparently, average morphological form (pitch) reflects average morphological
meaning (embedding centroids).
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