Listeners make use of subphonemic information in comprehension
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Recent research has shown that seemingly homophonous elements show unexpected effects
of morphological structure on their phonetic realisation. For example, word-final /s/ in English
is longest as non-morphemic segment, shorter as suffix, and shortest as clitic, e.g. [1], [2]. Such
findings highlight the relevance of the debate in language comprehension on whether, and if
so, how, subphonemic information may influence lexical access, e.g. [3]–[5].
Previous research, e.g. [6]–[8], indicates that listeners are sensitive to the acoustic correlates
indicating whether a stem is part of a suffixed word or not, and that listeners use such
information in comprehension. The present paper tests whether listeners make use of the
durational differences of English plural /s/ vs. is- and has-clitic /s/. That is, whether listeners’
comprehension is influenced by the subtle morphological information that is part of the signal.
We conducted a number-decision task in a mouse-tracking setup similar to that of [8] with
forty participants. All items consisted of pseudowords adopted from [2] to rule out potentially
confounding effects of lexical properties [9], [10] and context [11], [12]. Two types of stimuli
were created for the experiment: matched and mismatched. Matched stimuli consisted of stems
and endings from one category (e.g. a plural stem followed by a plural /s/). Mismatched stimuli
combined a substring from one category (e.g. a plural stem) with the ending from another
category (e.g. a has-clitic /s/). Importantly, both types of stimuli, matched and mismatched,
were spliced. This was done to counteract the potential issue of mismatched items sounding
manipulated, while matched items did not. All items were embedded in real word carrier
sentences to allow for disambiguation. An example of such a carrier sentence is The prut’s
drinking tea with the glaif, where the /s/ in prut’s was either of matched is-clitic /s/ duration or
of mismatched plural /s/ duration. The expectation was that, if subphonemic durational detail
influences processing, the mouse-tracks of the mismatched items should be different from those
of the matched items.
The coordinates of the mouse-tracks were analysed using smooth additive quantile
regression models [13], allowing for a detailed picture of given effects. The analysis shows that
the type of stimulus, that is matched vs. mismatched, indeed led to significantly different mouse
trajectories. Thus, comprehension of word-final /s/ was affected by subphonemic detail.
The present results indicate that listeners’ comprehension is influenced by subtle acoustic
differences in the stimuli. As all items were pseudowords, we can rule out lexical and
contextual effects as explanations for our findings. Listeners can perceive subphonemic
morpho-phonetic detail and make use of such information in comprehension. This finding has
important theoretical implications, as in most extant models of language production and
language comprehension morpho-phonetic effects are unexpected and unaccounted for, e.g.
[14], [15]. This paper adds to the literature that calls for more adequate models.

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

I. Plag, J. Homann, and G. Kunter, “Homophony and morphology: The acoustics of
word-final S in English,” J. Linguist., vol. 53, no. 1, pp. 181–216, 2017, doi:
10.1017/S0022226715000183.
D. Schmitz, D. Baer-Henney, and I. Plag, “The duration of word-final /s/ differs across
morphological categories in English: Evidence from pseudowords,” Phonetica, vol. 78,
no. 5–6, pp. 571–616, Dec. 2021, doi: 10.1515/phon-2021-2013.
T. Cho, J. M. McQueen, and E. A. Cox, “Prosodically driven phonetic detail in speech
processing: The case of domain-initial strengthening in English,” J. Phon., vol. 35, no.
2, pp. 210–243, Apr. 2007, doi: 10.1016/j.wocn.2006.03.003.
A. Christophe, S. Peperkamp, C. Pallier, E. Block, and J. Mehler, “Phonological phrase
boundaries constrain lexical access I. Adult data,” J. Mem. Lang., vol. 51, no. 4, pp.
523–547, Nov. 2004, doi: 10.1016/j.jml.2004.07.001.
S. D. Goldinger, “Words and voices: Episodic traces in spoken word identification and
recognition memory.,” J. Exp. Psychol. Learn. Mem. Cogn., vol. 22, no. 5, pp. 1166–
1183, 1996, doi: 10.1037/0278-7393.22.5.1166.
R. J. J. K. Kemps, M. Ernestus, R. Schreuder, and R. H. Baayen, “Prosodic cues for
morphological complexity: The case of Dutch plural nouns,” Mem. Cognit., vol. 33, no.
3, pp. 430–446, Apr. 2005, doi: 10.3758/BF03193061.
R. J. J. K. Kemps, L. H. Wurm, M. Ernestus, R. Schreuder, and R. H. Baayen, “Prosodic
cues for morphological complexity in Dutch and English,” Lang. Cogn. Process., vol.
20, no. 1–2, pp. 43–73, Feb. 2005, doi: 10.1080/01690960444000223.
L. J. Blazej and A. M. Cohen-Goldberg, “Can we hear morphological complexity before
words are complex?,” J. Exp. Psychol. Hum. Percept. Perform., vol. 41, no. 1, pp. 50–
68, 2015, doi: 10.1037/a0038509.
N. K. Caselli, M. K. Caselli, and A. M. Cohen-Goldberg, “Inflected words in production:
Evidence for a morphologically rich lexicon,” Q. J. Exp. Psychol., vol. 69, no. 3, pp.
432–454, 2016, doi: 10.1080/17470218.2015.1054847.
S. Gahl, “Time and thyme are not homophones: The effect of lemma frequency on word
durations in spontaneous speech,” Language (Baltim)., vol. 84, no. 3, pp. 474–496,
2008, doi: 10.1353/lan.0.0035.
D. H. Klatt, “Linguistic uses of segmental duration in English: Acoustic and perceptual
evidence,” J. Acoust. Soc. Am., vol. 59, no. 5, p. 1208, 1976, doi: 10.1121/1.380986.
C. W. Wightman, S. Shattuck-Hufnagel, M. Ostendorf, and P. J. Price, “Segmental
durations in the cicinity of prosodic phrase boundaries,” J. Acoust. Soc. Am., vol. 91, no.
3, pp. 1707–1717, 1992, doi: 10.1121/1.402450.
M. Fasiolo, S. N. Wood, M. Zaffran, R. Nedellec, and Y. Goude, “Fast calibrated
additive quantile regression,” J. Am. Stat. Assoc., vol. 116, no. 535, pp. 1402–1412,
2021, doi: 10.1080/01621459.2020.1725521.
A. Roelofs and V. S. Ferreira, “The architecture of speaking,” in Human language:
From genes and brains to behavior, P. Hagoort, Ed. Cambridge: MIT Press, 2019, pp.
35–50.
A. Turk and S. Shattuck-Hufnagel, Speech timing. Oxford University Press, 2020.

