
Durational differences of word-final /s/ emerge from the lexicon:
Evidence from pseudowords

FOR 2373 Spoken Morphology

Motivation Method Results

REFERENCES [1] Gahl, S. (2008). Time and thyme are not homophones: The effect of lemma frequency on word durations in spontaneous speech. Language, 84, 474-496. doi: 10.1353/lan.0.0035 [2] Drager, K. (2011). Sociophonetic variation and the lemma. Journal of Phonetics, 39, 694-707. doi: 10.1016/j.wocn.2011.08.005 [3] Kemps, R., Ernestus, M., Schreuder, R., & Baayen, R. H. (2005a). Prosodic cues for morphological complexity: The case of Dutch plural nouns. Memory 

& Cognition, 33, 430-446. doi: 10.3758/BF03193061 [4] Kemps, R., Ernestus, M., Schreuder, R., & Baayen, R. H. (2005b). Prosodic cues for morphological complexity in Dutch and English. Language and Cognitive Processes, 20, 43-73. doi: 10.1080/01690960444000223 [5] Ben Hedia, S., & Plag, I. (2017). Gemination and degemination in English prefixation: Phonetic evidence for morphological organization. Journal of Phonetics, 62, 34-49. doi: 10.1016/j.wocn.2017.02.002 [6] Ben 

Hedia, S. (2019). Gemination and degemination in English affixation. Investigating the interplay between morphology, phonology and phonetics. Studies in Laboratory Phonology 8. Berlin: Language Science Press. [7] Seyfarth, S., Garallek, M., Gillingham, G. , Ackermann, F., & Malouf, R. (2017). Acoustic differences in morphologically-distinct homophones. Language, Cognition and Neuroscience, 1-18. doi: 10.1080/23273798.2017.1359634 [8] Zimmermann, J. (2016). Morphological 

status and acoustic realization: Findings from NZE. In Carignanand, C., & Tyler, M.  D., (Eds.) Proceedings of the Sixteenth Australasian International Conference on Speech Science and Technology, Parramatta, pp. 201-204. [9] Plag, I., Homann, J., & Kunter, G. (2017). Homophony and morphology: The acoustics of word-final S in English. Journal of Linguistics, 53, 181-216. doi: 10.1017/S0022226715000183 [10] Tomaschek, F., Plag, I., Baayen, R. H., & Ernestus, M. (2019). Phonetic 

effects of morphology and context: Modeling the duration of word-final S in English with naïve discriminative learning. Journal of Linguistics, 1-39. doi: 10.1017/S0022226719000203 [11] Schmitz, D., Plag, I., & Baer-Henney, D. 2020. The duration of word-final /s/ differs across morphological categories in English: Evidence from pseudowords. Manuscript submitted for publication. [12] Roelofs, A., & Ferreira, V. S. 2019. The architecture of speaking. In P. Hagoort (Ed.) Human 

language: From genes and brains to behavior. MIT Press, 35-50. [13] Turk, A., & Shattuck-Hufnagel, S. 2020. Speech Timing: Implications for Theories of Phonology, Phonetics, and Speech Motor Control. Oxford: Oxford University Press. [14] Baayen, R. H., Chuang, Y.-Y., Shafaei-Bajestan, E., & Blevins, J. P. (2019b). The Discriminative Lexicon: A Unified Computational Model for the Lexicon and Lexical Processing in Comprehension and Production Grounded Not in (De)Composition but 

in Linear Discriminative Learning. Complexity, 1–39. doi: 10.1155/2019/4895891 [15] Baayen, R. H., Chuang, Y. Y., AND Blevins, J. P. 2018. Inflectional morphology with linear mappings. The Mental Lexicon 13 (2), 232-270. doi: 10.1075/ml.18010.baa [16] Chuang, Y.-Y., Vollmer, M. L., Shafaei-Bajestan, E., Gahl, S., Hendrix, P., & Baayen, R. H. 2020. The processing of pseudoword form and meaning in production and comprehension: A computational modeling approach using linear 

discriminative learning. Behavior Research Methods. doi: 10.3758/s13428-020-01356-w 

ACKNOWLEDGEMENTS The authors are grateful to the members of the DFG Research Unit
FOR2373, the audience of the Words in the World Conference 2020, Janina Esser, and Yu-Ying
Chuang for valuable input. We would like to thank Heinrich-Heine-Universität Düsseldorf and the
Deutsche Forschungsgemeinschaft (DFG) for funding of this research as part of the research unit
FOR2373 – Spoken Morphology (Project BA6523/1-1).

Discussion

Linear Discriminative Learning (LDL) 
networks are very simple two-layer networks 
and are linguistically transparent and 
interpretable
LDL makes use of five high-dimensional 
numeric matrices, each of which represents 
a different subsystem
For the current implementation, the 
semantic and the form matrix are most 
important

The semantic matrix S contains 
semantic vectors of words
The form matrix C contains triphone 
cues of words

The LDL implementation predicts
meaning from forms → comprehension
form from meaning → production

Making use of real word comprehension and 
its mathematical implementation, we can 
estimate pseudoword semantics
A combined implementation for real 
words and pseudowords then enables us to 
extract a variety of measures that reflect 
various dimensions of associations in the 
lexicon
Such measures describe, for example, 
phonological and semantic neighbourhood 
densities, phonological certainty, and 
semantic activation diversity
These measures are used as predictors in 
linear mixed-effects regression models to 
analyse /s/ durations
We took an existing data set on durations of 
non-morphemic and plural /s/ durations in 
pseudowords from a previous production 
study [11]

    

    

    

    

    

    
                             

 
  
 
  
  
 
 
  
 
  
 
 
 
 
 
 

LDL measures are predictive of word-final 
/s/ durations

Higher semantic activation diversity 
leads to shorter word-final /s/ durations
Higher phonological uncertainty leads 
to longer word-final /s/ durations

In contrast, for traditional predictor 
variables such as lexical frequencies, 
bigram frequencies, etc., it is unclear why 
they would manifest themselves in a 
particular morphological effect in speech 
production
In LDL such effects can emerge through the 
mapping of form and meaning in a clearly 
defined process of discriminative learning
We showed that durational differences 
emerge from the pseudoword’s resonance 
with the lexicon
It remains to be shown whether the same 
measures are predictive for /s/ durations in 
real words
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Recent research has shown that seemingly 
homophonous elements, e.g. words (e.g. [1], 

[2]), stems (e.g. [3], [4]), prefixes (e.g. [5], [6]), and 
suffixes (e.g. [7]) differ in their acoustic 
duration
A prominent case for this is word-final /s/ in 
English; studies (e.g. [8], [9], [10], [11]) show 
that: non-morphemic > suffixes > clitics
Such findings pose a challenge for theories 
of speech production (e.g. [12], [13]) as it is 
currently unclear how morphological 
information would come to influence 
articulation
A recent alternative theory of 
comprehension and production is the 
discriminative lexicon ([14], [15], [16])

We follow this approach to predict the 
duration of word-final non-morphemic and 
plural /s/ in pseudowords
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Figure 1. Schematic LDL network.

𝐶 =
1 0
0 1
1 0

𝐹 =
0.5 1
0.1 0.2
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𝐺 =
−1.22 −0.24
1.57 0.31

Figure 2. LDL network toy example.


