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Introduction Aparticularly fecund area where the debate over the sufficiency of abstract-discrete
phonological representations has played out is the phenomenon of incomplete neutralisation [1, 2,
3, 4, 5, amongst others], wherein a putative neutralisation of phonological categories is incom-
pletely realised phonetically. However, it is important to note that such arguments make auxiliary
assumptions [6, 7, 8], which could themselves be questioned. We suggest that the auxiliary assump-
tion at fault is one of viewing phonology as an abstraction over production, where the idealised sur-
face representation wholly affects the phonetics. This auxiliary hypothesis is inconsistent with the
classic generative view that phonology is knowledge distinct from other factors. On the latter view,
abstract-discrete representations are consistent with the phenomenon of incomplete neutralisation.
More specifically, we will argue: (a) phonetically incomplete neutralisation is observed even when
there is phonological neutralisation; (b) there are actually at least two kinds of incomplete neutral-
isation that don’t stem from task effects/confounds; (c) the phenomenon is an outcome of planning
using abstract/discrete phonological knowledge.
Background Huai’an Mandarin has three relevant tone sandhi patterns: (1) T1 sandhi: /T1 T1/
→ [T3 T1]; (2) T4 sandhi: /T4 T4/→ [T3 T4], (3) T3 sandhi: /T3 T3/→ [T2 T3] (Note: T1 and
T4 sandhis are optional; T3 sandhi is mandatory). Crucially, the outputs of T1 and T4 sandhis feed
into T3 sandhi: /T3 T1 T1/→ [T2 T3 T1]; /T3 T4 T4/→ [T2 T3 T4]. This suggests that the T1
and T4 sandhis completely neutralise to T3 phonologically.
Experiment We conducted a production experiment on 8 native speakers of Huai’an (4 female,
ages: 41-59 yrs). Test items consisted of 3 groups of trisyllabic sentences; each group had 4 sets;
each set had 6 sentences differing only in tonal patterns. e.g., (a) /T2 T3 T1/ → [T2 T3 T1]; (b)
/T3 T3 T1/→ [T2 T3 T1]; (c) /T2 T1 T1/→ [T2 T3 T1]; (d) /T3 T1 T1/→ [T2 T3 T1]. The first
syllable alternated between T2 and T3. The second syllable, which is the test syllable, alternated
for the target tone sandhi pattern. The crucial comparison is boldfaced and underlined.

Despite the categorical phonological behavior of the derived T3 in triggering a subsequent T3
sandhi, there is incomplete neutralisation of T3 in T1 and T4 sandhis (Figures 1a-1b), even whenwe
only focus on derived T3 that actually triggers T3 sandhi. Furthermore, we studied the incomplete
neutralisation of T2 in T3 sandhi (Figure 1c). By comparing T1 and T4 sandhis with T3 sandhi in the
same experiment, we observe that the effect size of incomplete neutralisation can be significantly
affected by the optionality of phonological processes. T3 sandhi is mandatory and has a very small
effect size. In contrast, T1 and T4 sandhis are optional and have a large effect size of incomplete
neutralisation. Notably, the latter effect is not conditioned by the degree of optionality, but simply
by the presence or absence of optionality for the process. Accounting for such patterns in terms
of gradience in representations fails to explain the correlation between optionality and the effect
size of incompleteness. We instead suggest that the former smaller effect stems from incremental
planning [9, 10, 11], and the latter larger effect stems from the same incremental planning that is
sensitive to optionality.
Conclusion Our results suggest that phonetic incompleteness is not diagnostic of phonological
incompleteness, and therefore cannot inform us about phonological representations directly. Fur-
thermore, it suggests that there is a need to understand performance mechanisms better before
assigning gradience to phonological representations [4, 12].
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(a) Tone 1 Sandhi contours (b) Tone 4 Sandhi contours

(c) Tone 3 Sandhi contours

Figure 1: Contour comparison of the second syllable in each Tone sandhi case (error bars indicate
standard errors). Corresponding Growth Curve Analysis models where estimates are for differ-
ences in the tone contours: (a) Intercept= -0.67; β̂linear=0.47; β̂quadratic=4.45; p<0.01; (b) Inter-
cept= -1.18; β̂linear=0.71; β̂quadratic=5.29; p<0.01; (c) Intercept=0.08; β̂linear=1.18; β̂quadratic=0.78;
p<0.01.

References

[1] Robert F. Port and Michael L. O’Dell. “Neutralization of syllable-final voicing in German.” Journal of Phonetics 13.4
(1985), pp. 455–471.

[2] T.B. Roettger et al. “Assessing incomplete neutralization of final devoicing in German.” Journal of Phonetics 43 (2014),
pp. 11–25.

[3] Aaron Braver. “Modelling incomplete neutralisation with weighted phonetic constraints.” Phonology 36.1 (2019), pp. 1–
36.

[4] Naiyan Du andKarthik Durvasula. “Phonetically incomplete neutralization can be phonologically complete: Evidence from
Huai’an Mandarin.” Phonology (2022).

[5] Matthew Goldrick and Jennifer Cole. “Advancement of phonetics in the 21st century: Exemplar models of speech produc-
tion.” Journal of Phonetics 99 (2023), p. 101254.

[6] Imre Lakatos. “Falsification and the Methodology of Scientific Research Programmes.” In: Criticism and the Growth of
Knowledge: Proceedings of the International Colloquium in the Philosophy of Science, London, 1965. Ed. by Imre Lakatos
and AlanEditors Musgrave. Vol. 4. Cambridge University Press, 1970, pp. 91–196.

[7] Pierre Maurice Marie Duhem. The Aim and Structure of Physical Theory. Princeton University Press, 1954.
[8] Willard V. O. Quine. “Two Dogmas of Empiricism.” Philosophical Review 60.1 (1951), pp. 20–43.
[9] Oriana Kilbourn-Ceron and Matt Goldrick. Larger phonological planning windows trigger variation in word-final conso-

nants. Paper presented at the 17th Conference on Laboratory Phonology. 2020.
[10] M. Wagner. “Locality in Phonology and Production Planning.” McGill Working Papers in Linguistics 22.1 (2012), pp. 1–

18.
[11] Fernanda Ferreira and Benjamin Swets. “How incremental is language production? Evidence from the production of utter-

ances requiring the computation of arithmetic sums.” Journal of Memory and Language 46.1 (2002), pp. 57–84.
[12] Natasha Warner et al. “Incomplete neutralization and other sub-phonemic durational differences in production and percep-

tion: evidence from Dutch.” Journal of Phonetics 32.2 (2004), pp. 251–276.

2


