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Chapter 1: Introduction 
 
1.1 Motivation and Focus 
In Spanish, plurality is morphologically and phonetically marked on nouns, adjectives and certain 
pronouns by a word-final, post-tonic syllable, i.e. that which follows the primary stress, comprising of 
an unstressed vowel and inflectional /s/, i.e. that which marks plurality: 
pared (noun)  [pa.ˈreð]  paredes  [pa.ˈre.ðes]  
todo (pronoun)  [ˈto.ðo]   todos  [ˈto.ðos]  
bonita (adj.)  [βo.ˈni.ta]  bonitas  [βo.ˈni.tas] 
 
Phonetic investigation into Altiplateau Mexican Spanish (henceforth AMS) has identified that in these 
post-tonic, word-final syllables closed by the word-final /s/, vowels are subject to weakening, referred 
to as Unstressed Vowel Reduction (henceforth UVR). This reduction may go as far as virtual elision. 
Similarly, phonetic changes to the /s/ are probable, principally lengthening, since it is now doing more 
work in the syllabic sense. Given these syllables are also those responsible for marking plurality, it 
seems that inflectionally weighted syllables are particularly susceptible to UVR and /s/ lengthening.  
paredes  [pa.ˈre.ðsː] 
This consequently begs the question: is this compensatory /s/ lengthening semantically motivated? 
Acoustic analysis of /s/ lengthening remains largely undocumented, as does its link with plurality. 
Filling this gap in the research and answering the question above is primary aim of the present study. 
We hypothesise that yes, this phonetic change is semantically motivated; in short, when a vowel is 
lacking, the role of marking plurality falls solely upon the /s/, and it must carry the inflectional & 
syllabic content. In doing so, it becomes more semantically weighted. It is due to this increase in 
semantic weighting that /s/ elongates.  
The principal way we will seek to verify this is by comparing the percentage of the syllable the /s/ 
occupies when following a reduced vowel and an unreduced vowel. If the theory stands, we can 
expect that when following a reduced vowel, /s/ will occupy more of the syllable than when following 
an unreduced vowel since it will be more inflectionally weighted. Moreover, we may predict a 
compensatory relationship; i.e. the more reduced a vowel, the more elongated the /s/, since the less the 
vowel is there, the more syllabic content must be expressed on the /s/, and therefore the greater its 
duration. 
These theoretical arguments will be guided by studies that have shown that a sound’s phonetic 
realisation, particularly length, often shows its semantic weighting. This will be outlined in Section 
1.2.3 and developed upon in Section 4.2. 
 
With this in mind, the present study seeks to answer the following: 

1. Does /s/ elongation occur following a reduced vowel as other studies have suggested? 
2. Do we see compensation, i.e. the more reduced the vowel, the longer the /s/?  
3. Does this /s/ elongate when weakening or elision has occurred since is it now carrying the 

inflectional weighting of the whole syllable?  
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This paper is structured as follows: a summary of previous research into UVR and the word-final /s/, 
its link with plurality, and how phonetic detail may show semantic weighting. In Chapter 2 we lay out 
the methodology, and in chapter 3 we present the results. Chapter 4 will discuss the link between fine 
phonetic detail and semantic weighting. All will be followed by the conclusion.  
 
1.2 Research Context 
 
1.2.1 UVR and the word-final /s/ 
Research into UVR and the word-final /s/ in AMS has spanned the past 50 years. This section will 
review and synthesise the main findings of this research to contextualise the current investigation. 
There are 3 principal studies concerning UVR and /s/ in AMS (Boyd-Bowman 1952, Canellada & 
Zamora Vicente 1960, Lope Blanch 1969). Vocalic weakening and /s/ strengthening are also a noted 
feature of Andean Spanish (Delforge 2008, Lipski 1990). Together the five works define UVR as a 
variable phenomenon, ranging from centralisation1 (to [ə]), shortening, devoicing to apparent elision 
(Boyd-Bowman 1952, Canellada & Zamora Vicente 1960, Lipski 1990, Lope Blanch 1969, Delforge 
2008). It is argued that reduction is particularly commonplace when the vowel is followed by /s/ in 
word-final positions in quick and informal speech (Boyd-Bowman 1952, Canellada & Zamora 
Vicente 1960) irrespective of social class (Boyd-Bowman 1952). /s/ is shown to increase in duration 
when in contact with reduction. Therefore, we can take this relationship to be one of sound change, in 
which the vowel is subject to lenition (weakening) and/or elision, and the /s/ to fortition 
(strengthening).  
 
It is acknowledged that UVR exhibits variation (Canellada & Zamora Vicente 1960, Lipski 1990, 
Lope Blanch 1969, Delforge 2008). For example, in paredes, the word-final /e/ may manifest as:  

1. [pa.ré.ðəs] – Centralised. 
2. [pa.ré.ðĕs] – Shortened. 
3. [pa.ré.ðe̥s] – Devoiced. 
4. [pa.ré.ðs] – Apparently elided. 

However, the present study solely concerns the durational relationship between the sounds, not 
changes in quality or acoustics, i.e. voicing and frication on the /s/. As such, for the purposes of this 
report, we can assume that UVR exists solely along the continuum of shortening and apparent elision. 
 
Moreover, vowel deletion remains highly debated due to its effects on syllabic structure. Delforge 
maintains that acoustically, apparent elision is possible as evidenced by the 9% of reductions where 
no voice bar nor formants were visible2. Canellada & Zamora Vicente add that when this occurs, 
novel consonant clusters are formed from the sounds that would have preceded and followed the now 
elided vowel, i.e. the consonants that would have formed the onset and coda of the syllable 
respectively. This cluster then attaches to the preceding syllable as a complex coda, in other words a 
syllable-final segment comprising of two consonants: 
[pa.ˈreðs] 
Nevertheless, Lipski contests this phonological restructuring arguing that it violates Spanish syllable 
structure, such as the rule that consonant clusters must descend in voicing. For example, in nosotros, 

                                                
1 Note that in previous studies, the term ‘relaxation’ has also been used. However for the purposes of the present 
study, we shall use the term ‘centralisation’.  
2 It is worth noting here that Delforge underlines the importance of ‘acoustically’ and ‘apparent elision’. In 
short, the study conducted no analysis into the movement of articulators when a vowel was apparently elided. 
As such, it cannot ascertain for certain that elision does occur; rather there is only evidence for elision at an 
acoustic level.  
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if the word-final /o/ were elided, the consonant cluster [trs] would violate this. Lope Blanch adds that 
in order to avoid these violations, a vocalic element is always present3: 
[pa.ˈreð.es]  
 
Research has shown that when a vowel precedes the word-final /s/, e.g. /e/ in paredes, UVR is most 
likely (Boyd-Bowman 1952, Canellada & Zamora Vicente 1960, Lope Blanch 1969, Delforge 2008). 
Indeed Lope Blanch solely attributes UVR to its adjacency with /s/, with 90% of reductions found in 
this context, adding that in such syllables apparent elision is most probable (similar results are shown 
in Canellada & Zamora Vicente, 1960).   
When in contact with a weakened vowel, this word-final /s/ is said to acquire a particularly long 
pronunciation, more so than any other variety of Spanish, although no phonetic investigation has been 
conducted into this elongation (Boyd-Bowman 1952, Canellada & Zamora Vicente 1960, Lope 
Blanch 1969): 
[pa.ré.ðĕsː] 
 
The primary locus for these compensatory sound changes is fast and informal speech in post-tonic and 
word-final positions (Boyd-Bowman 1952, Canellada & Zamora Vicente 1960, Delforge 2008, Lope 
Blanch 1969). Indeed Delforge found that vowels in this context often exhibited high rates of 
devoicing and apparent elision, more so than vowels appearing in other positions within the word.  As 
such, we may conclude that not only is reduction and lengthening most likely in this morphological 
position, it is more extreme.  
 
1.2.2 Plurality, phonetic detail and semantic weighting 
As outlined above, these sound changes are most observable in post-tonic, word-final syllables, whose 
coda is /s/. Since Spanish distinguishes morphologically between its singular and plural items through 
the addition of the word-final suffix: an unstressed vowel and /s/ (Terrell 1980, Rincon Perez 2015), 
we may conclude that inflectional syllables are highly susceptible to reduction and elongation 
(Canellada & Zamora Vicente, 1960)4. However, how these specific phonetic changes interact with 
semantics, particularly the inflectional weighting of these syllables, remains largely unexplored.  
[pa.ˈreð]   [pa.ˈre.ðĕs] 
 
Prior to analysing this interaction, it would first seem appropriate to establish what a syllable is and its 
semantic role. Generally speaking, a syllable is a unit of organisation for a sequence of speech sounds, 
i.e. [ðes] in [pa.ˈre.ðes]. Moreover, syllables may also boast semantic roles depending on their 
contents; for instance, /#es/ in paredes denotes number and distinguishes from the singular pared. 
Therefore, we may deduce that syllables may be semantically weighted.  
Indeed, it has been suggested that there is a link between a sound’s, or syllable’s, semantic weighting 
and phonetic form, and that semantically weighted syllables differ phonetically from those that aren’t. 
For example, Baker, Hawkins & Smith (2012) sought to analyse the acoustic differences between 
homophonous true-prefixes and pseudo-prefixes. Homophonous affixes are those that have the same 
phonetic form, but differ in their morphological role; in the case of true and pseudo-prefixes, true 
prefixes are those that carry semantic meaning whilst pseudo-prefixes are those that don’t. A clear 
example is ‘mis-’ in mistime, [mɪs.ˈtaɪm], and in mistake, [mɪs.ˈtaɪk]. In mistime, mis- is a true prefix 
since it denotes the opposite of time, whilst in mistake it contributes nothing semantically. Baker et al. 
predicted that due to this difference in semantic weighting, the two prefixes would have different 

                                                
3 Although, note here that neither Canellada & Zamora Vicente nor Lope Blanch offer any acoustic analysis or 
evidence to support these arguments.  
4 Although, it is worth noting that inflectional syllables are not the only syllables in which UVR and /s/ 
lengthening occurs, rather they are more affected than others due to their word-final, post-tonic position and the 
fact that the vowel is almost always followed by /s/. To understand which syllables are most susceptible, consult 
Boyd-Bowman 1952, Canellada & Zamora Vicente 1960, Delforge 2008, and Lope Blanch 1969. 
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acoustic realisations. Indeed, true prefixes were 20ms longer than their pseudo counterparts. This 
consequently suggests that a sound’s, or a group of sounds’, semantic weighting may be shown in the 
fine phonetic details, specifically length. 
A similar argument is put forward with regards to the inflectional /s/ in English. When testing the 
acoustic properties of semantically weighted, word-final /s/s in English, Plag, Homann & Kunter 
(2014) found that the inflectional /s/, as in cats, [ˈkæts], possessed a greater duration than those 
occupying different roles, for example the voiced allophone [z] in does, [dʌz]. Like that of Baker et 
al., the results show that a sound’s phonetic form may show its semantic weighting. Specifically 
however they show that inflectional weighting may be shown in the phonetic detail, principally 
through length. 
 
In short, these studies indicate that there is interaction between phonetic detail and semantics, 
crucially that a sound or syllable’s phonetic realisation, particularly length, may be dependent on its 
semantic weighting, which further extends to inflectional weighting. These arguments and theories 
will therefore be used to link /s/ elongation to the semantics of inflectional syllables in an attempt to 
answer research question 3. This discussion will form the principal weight of Section 4.2.  
 
1.2.3 Conclusion 
Research suggests that inflectional syllables in rapid and informal speech are those particularly 
susceptible to vowel lenition and /s/ fortition in AMS, which possesses a variable nature. Although 
analysis into this /s/ lengthening is largely undocumented.  
Concerning the relationship between phonetic detail and semantic weighting, previous works have 
confirmed this relationship, showing that when a syllable is semantically weighted, specifically 
inflectionally weighted, this weighting may be shown through details in phonetic signal, particularly 
length. They consequently provide proof of concept to support the hypothesis that /s/ elongation is a 
change in phonetic detail to show the /s/’s new syllabic weighting when no vowel is present. Whether 
this hypothesis stands will be discussed in Section 4.2. 
 
Chapter 2: Methodology 
 
2.1 Materials and collection 
6 native speakers of AMS between the ages of 18-25 years old were recorded in total. Only female 
speakers were analysed in order to avoid unnecessary variation due to socio-linguistic factors 
(Celdrán & Planas 2007, Jongman, Wayland & Wong 1998). Additionally, although 6 participants 
were recorded, only 5 were analysed; one participant was discounted from the study due to the quiet 
nature of their speech.  
 
Whether /s/ elongation occurred and whether compensation was visible was measured through a 
variety of activities. Participants were asked to complete 2 elicitation tasks (a word list and a reading 
passage) followed by an informal socio-linguistic interview5. As suggested by the literature, these 
phonetic changes are most observable in informal speech. Thus it is probable that speakers retain 
vowels and do not elongate the /s/ in the carefully read word list, but do reduce and elongate in the 
informal interview. As such, using a range of activities allowed for the measurement of the /s/ in 
contact with and independently from UVR. Through this, we were able to determine whether 
elongation occurred.   
 
The variable context was outlined as closed syllables (where the final sound is a consonant) of which 
the onset was one of the plosives; in the case of intervocalic positions, this was also extended to the 
fricative allophones [β, ð, ɣ]. These sounds were chosen for their non-resonant nature that 
consequently facilitated segmentation.  
                                                
5 The elicitation tasks and a transcript of one interview are available in the Appendices, Section 6.2. 
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Only closed syllables were analysed due to the lengthening vowels undergo when appearing in open 
syllables, i.e. those where no coda is present, e.g. [ðe] (Cuenca 1996, Gálvez 1994, Delforge 2008, 
Strycharaczuck & Kohlberger 2016). In keeping with this, contexts in which resyllabification of the 
word-final, pre-vocalic /s/ may occur were also omitted: 
paredes que  [pa.ˈre.ðes.ke]6 
paredes y  [pa.ˈre.ðeˑ.sːi]7 
In addition to facilitating open syllables, it has been noted that derived onsets (those which has 
undergone resyllabification to become the onset of the following syllable) are longer than when they 
remain as a canonical coda (Strycharaczuk & Kohlberger, 2016). Moreover, it is argued that when the 
/s/ remains as a coda UVR is more probable (Delforge, 2008). In order to avoid the aforementioned 
discrepancies in length, open syllables, whether the result of resyllabification or not, were not 
analysed.  
Similarly, due to their infrequency in word-final positions (Melgar Martínez 1994, Rojo 1991), the 
high vowels, /i/ and /u/, and diphthongs were omitted from the analysis.  
 
All speech was recorded using Audacity 2.2.1 (Audacity Team, 2017) with acoustic analysis and 
segmentation completed using Praat (Boersma & Weenink, 2015). 

 
2.2 Segmentation 
Following the criteria outlined in previous studies (Strycharczuk & Kohlberger, 2016), the onset of 
the /s/ was defined at the onset of high intensity frication around 3kHz ranging to 10kHz, as is the 
norm for the laminal Latin American /s/ (Celdrán & Planas, 2007); the offset was the visible 
diminishing of this frication. Subsequently, like in Delforge’s study, at times there was a gap noted 
between the word-final /s/ and the onset of the following sound’s formants, see Spectrogram 2.1 for 
an example.  
  
There were several instances where the word-final /s/ was followed by another fricative, principally 
[β, ð, s] thus prompting either assimilation, and the consequent forming of one phonetic unit, or 
elision. As per the rules of Spanish phonotactics, in the cases of assimilation said phonetic unit would 
become the onset of the next syllable, causing the preceding syllable containing the unstressed vowel 
to become an open one, as Spectrogram 2.2 demonstrates.  
residents del [re.si.ˈðen̪.te.s/ðel] 
Therefore, said contexts did not fall into the variable context and were discounted from the analysis. 
Nevertheless, complete assimilation of fricatives is variable and on occasions a distinction was visible 
on the waveform. In such instances, the phonemes were treated as separate elements and included in 
the analysis; this is shown on Spectrogram 2.3.  
 
The onset of vowels was characterised by the onset of formant structure and, when following a 
voiceless consonant, the onset of the voice bar; their offset coincided with the onset of the syllable’s 
coda.  
 
 
 

                                                
6 An example of the variable context of the closed syllable [ðes] in which resyllabification of /s/ is not possible 
since the following sound is the consonant [k].  
7 An example of a context not analysed since the unstressed vowel is now in an open syllable, [ðe]. This is due 
to the resyllabification of /s/ which occurred since the sound following it is the vowel [i].  
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Spectrogram 2.1  - Spectrogram showing segmentation of word-final /s/ when offset of high intensity 

frication leading to a gap between it and the following phoneme; here this is /n/ 

Spectrogram 2.2 - Spectrogram of [re.si.ðén .te.s/ðel] showing 

assimilation between /s/ and /ð/	and consequent open syllable: [te] 
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2.3 Analysis 
Only the last 20 minutes of the interviews were analysed since at this point open-ended questions 
prevailed and participants were likely unaware of the recording device and speaking comfortably. 
This allowed a greater stylistic comparison with the elicitation activities.  
From these, the last 20 tokens were analysed, 10 with voiceless onsets and 10 with voiced. When 
lacking 20 tokens or an even spread between voiced and voiceless onsets, the number available was 
examined instead8. 
 
Since the present study concerns the durational changes the vowel and /s/ undergo, reduction and 
elongation were measured by the percentage of the syllable each sound occupied.  Given these sound 
changes are improbable in the elicitation tasks, the absolute length and relative percentages of the 
vowels and /s/s in the word list were measured. These measurements were then used to determine the 
criteria of a shorted vowel and lengthened /s/9.  
 
Table 2.1  – Showing averages from for the unstressed vowels and /s/ from the word lists. 

Sound Absolute duration (ms)  Average percentage of 
syllable sound occupied 

Unstressed vowel from word list 123 32.8% 

                                                
8 See Appendices, Section 6.2.5 for the tokens analysed for each participant.  
9 As discussed in Section 1.2.1, the literature has also suggested that devoicing is a parameter of reduction. 
However, since the present study concerns the relationship of lengthening and weakening the /s/ and the vowel 
undergo, shortening was considered the sole measurement. The same rationale was applied to /s/, which was 
simply measured by its durational, not acoustic, properties. For research on devoicing in UVR, see Delforge, 
2008. 

Spectrogram 2.3 - Spectrogram of  [kré.pas.ðúl.ces] showing segmentation of /s/ 

and [ð] when assimilation has not occurred and distinction visible on waveform 
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/s/ in contact with unstressed vowel 
from word list 

199 53.3% 

 
Based on the findings shown in Table 2.1, I concluded that the vowel was shortened when occupying 
less than 25% of the syllable, and an /s/ lengthened when occupying over 60% of the syllable.  
These sound changes do not possess a universal set of criteria; rather they are relative to speech rate 
of the individual. Since there is clear variation in speech rates, it was necessary to normalise the 
results, hence the use of relative percentages. For example, the average length of an unstressed vowel 
for Participant 3 was 122ms, whilst for Participant 5 it was 100ms. Examining only length, we could 
assume that Participant 5 possesses the weaker vowel. However, once normalised, the results showed 
that Participant 3’s average vowel occupied only 27% of the syllable; by comparison Participant 5’s 
occupied 32% despite its shorter length. In short, a shorter vowel is not synonymous with weakening; 
rather it is a reflection of the speaker’s production rate. As such, in order to accurately measure 
shortening and elongation, normalised results were required.   
 
In line with the literature, I concluded that the extent to which vowels were shortened was variable. 
As such, the scale of shortening was outlined as followed: 

1. Partial shortening – when the vowel was seen to be occupying between 19.5% and 25.49% of 
the syllable (Spectrogram 2.4). 

2. Moderate shortening – when the vowel occupied between 14.5% and 19.49% of the syllable 
(Spectrogram 2.5). 

3. Severe shortening – when the vowel occupied between 9.5% and 14.49% of the syllable 
(Spectrogram 2.6). 

4. Apparent elision – when there is no energy perceivable where the voice bar and formants may 
be (Spectrogram 2.7). 
 

This study maintains that, since in several instances no energy or voice bar is visible, elision is 
acoustically possible. However, as Delforge highlights, until formal study is done into the movement 
of the articulators, whether complete deletion occurs remains uncertain, hence the term ‘apparent 
elision’. 
In these cases, syllabic distinction between the syllable with the now apparently elided vowel and the 
preceding syllable was kept. In other words, the length of /s/ was measured out of the consonant 
cluster it formed when the vowel was elided, e.g. the word-final [ðs] in [pa.ˈre.ðs]. Although this is a 
clear violation of Spanish phonotactics that state a syllable must always have a vowel occupying the 
role of nucleus, this was done in order to facilitate calculations and comparisons. If we were to have 
deleted this syllable boundary and attached the consonant cluster to the preceding syllable as 
Canellada & Zamora Vicente suggested, e.g. [pa.ˈreðs], and measured the percentage /s/ occupied in 
this, it would be significantly lower since the /s/ would now be in a much longer syllable than it had 
previously. In fact, this percentage would have been lower than when it appeared in contact with a 
reduced vowel. Plainly put, we wouldn’t have been able to compare the different lengths of /s/ when 
in contact with the different gradients of shortening since the syllabic context would be different. 
Hence keeping this consonant cluster syllabically distinct and measuring the length of /s/ from this 
was necessary despite being a violation syllable structure (see Spectrogram 2.7 for example). 
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Spectrogram 2.4 – Spectrogram of partially shortened /e/ in modalidades, [mo.ða.li.ˈða.ðĕs] 

 
Spectrogram 2.5 – Spectrogram showing moderately shortened /o/ in amigos, [a.ˈmi. ɣos] 
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Spectrogram 2.6 – Spectrogram showing severely shortened /a/ in todas, [ˈto.ðas] 

 
Spectrogram 2.7 – Spectrogram of elided /o/ in todos, [ˈto.ðos] and consequent formation of the 
consonant syllable [ðs] 
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Chapter 3: Results 
 
Multiple studies have already established the primary locus of UVR, its target vowels and the role of 
the word-final /s/ in triggering it (see Canellada & Zamora Vicente 1960, Delforge 2008, Lipski 1990, 
Lope Blanch 1969). Therefore findings on such themes will not be examined here. Rather, the present 
study concerns the gap in this research: an analysis into the supposed elongation of /s/ when following 
reduction.  
With this is mind, it would first seem appropriate to establish whether this occurs. Consequently this 
section is dedicated to answering research question 1. Following this, one will be specific, analysing 
whether we observe compensation and differences in /s/ elongation when the vowel is either more or 
less reduced, in an attempt to answer research question 2. The last two sections will be dedicated to a 
stylistic and speaker variation. 
 
3.1 UVR and /s/ elongation 
Table 3.1 shows the average percentage of the syllable /s/ occupied when following unreduced and 
reduced vowels10. We can observe that when /s/ follows reduction it occupies more of the syllable 
than when following an unreduced vowel. As highlighted in Section 2.3, when following an 
unreduced vowel, /s/ occupies on average 53.3% of the syllable. We can see in Table 3.1 that when 
the vowel shortened, this rises by 14.8% to 68.2%. This is a rather significant increase. We may 
therefore confirm that, in response to research question 1, the word-final /s/ undergoes elongation 
when following a reduced vowel.  
 
Table 3.1 – Table showing the average percentage of the syllable /s/ occupies when the preceding vowel is 
unreduced and reduced, and the difference between these percentages. 

Preceding vowel type Average percentage of syllable /s/ occupies 
Unreduced vowel 53.4% 
Reduced vowel 68.2% 
Difference +14.8% 
 
3.2 Compensation and variability 
With this established, we must now turn to research question 2. In order to answer this, we must first 
establish the variable nature of UVR. Crucially then, we can analyse whether, when a vowel exhibits 
more extreme reduction, does the /s/ exhibit more extreme elongation.  
 
 
 
 
 

                                                
10 Here term ‘reduced vowel’ is used as an umbrella term referring to all the gradients of shortening. As such, 
the percentage of this /s/ was measured out of the average percentage of /s/ in contact with partial shortening, 
moderate shortening, severe shortening and elision. The same was done for the data in Table 3.3 for each 
participant. 
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Figure 3.1 – Pie chart showing each gradient of reduction and the percentage of reduced vowels in 
contact with elongated /s/ they accounted for. 

 
As discussed in Section 1.2.1, UVR exhibits a variable nature; in section 2.3 this was outlined as: 

i. Partial shortening; 
ii. Moderate shortening; 

iii. Severe shortening; 
iv. Apparent elision. 

Figure 3.2 shows the percentage of reductions found in contact with /s/ elongation each gradient 
accounted for. As we can observe, partially shortened vowels (the blue) are the most common, 
accounting for 43% of reductions. Following this are moderately shortened vowels at 31% (the red) 
and apparently elided11 vowels at 14% (the purple). Severely shortened vowels are the least common 
(the green), accounting for only 12% of reductions, although the difference between it and elisions is 
minor. Though the present study does not concern how UVR manifests (see Delforge, 2008), these 
results show that shortening is variable. This relates to the present study since it warrants the question 
of whether /s/ elongation is also variable and principally, whether this elongation is complementary to 
the amount a vowel is shortened.  
 
Table 3.2 – Table showing the average percentage of the syllable /s/ occupies when the preceding vowel 
partially shortened, moderately shortened, severely shortened or elided in the dark great, and the 
differences in /s/ percentages between these gradients in the white. 

Preceding vowel type Average percentage of syllable /s/ occupies 
Partially shortened vowel 63.6% 
Difference +2.1% 
Moderately shortened vowel  65.4% 
Difference +1.8% 
Severely shortened vowel 67.2% 
Difference +9.5% 
Elided vowel 76.7% 
 
Table 3.2 shows the average percentages of the syllable /s/ occupies when following the different 
gradients of reduction in the grey. The white shows the differences between these percentages. These 
results show that, like UVR, /s/ elongation is variable. As we can observe, the length of /s/ increases 
the shorter the vowel is, suggesting a complementary relationship. For example, when in contact with 
a partially shortened vowel, the longest of the shortened vowels, /s/ occupies on average 63.63%; this 
                                                
11 Henceforth simply referred to as elided vowels or elisions.  

43%	
31%	

12%	

14%	

Variability	of	vowel	
reduction	

Partially	shortened	
vowels	

Moderately	
shortened	vowels	

Severly	shortened	
vowels	
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increases by 2.1% to 65.4% following moderate shortening, a more extreme shortening. Again, when 
following the next grade in shortening, this being severe shortening, the percentage rises to 67.2%, an 
increase of 1.8%. As expected, /s/ in contact with elision, the most extreme “shortening”, is the 
longest, increasing by 9.5% to occupy 76.7% of the syllable. This data consequently would seem to 
affirm research question 2. Compensation of /s/ elongation is visible: the shorter the vowel, the longer 
the /s/.  
 
To summarise, Sections 3.1 and 3.2 show that /s/ elongates when following UVR and that this sound 
change is complementary to the reduction it follows, answering research questions 1 and 2 
respectively.  
 
3.3 Stylistic comparison 
With the general findings presented, let us now consider how these phonetic changes vary depending 
on the activity they appear in. The reason for this is to justify the methodology, i.e. to show that using 
the length of vowels and /s/s in the word list to calculate the criteria of reduction and elongation was 
justified since these sound changes are unlikely in this activity, as the literature suggested. 
 
 

  
Figure 3.2 – Bar chart showing the rate of /s/ elongation and UVR for each activity 

Figure 3.2 shows the rate at which reduced vowels were found in contact with an /s/ occupying over 
60% of the syllable, i.e. an elongated /s/, for each activity. It shows that the bar representing this rate 
for the word list is 8%, lower than that for both the reading passage and interview which possess rates 
of 9% and 17% respectively. Coupled with the fact that reductions in the word lists never went more 
extreme than partial shortening, these results legitimise the methodology. They show that vowels and 
/s/s in the word list are unlikely to undergo sound changes, therefore we may use these to calculate 
what characterises the unaltered sounds.  
 
3.4 Individual results 
The aggregate findings imply that /s/ elongation is most likely to occur when following UVR, and that 
this lengthening is subject to change depending on how extremely the vowel is shortened. That said, 
an analysis of each speakers’ results is advisable. The goal of this is to examine whether these agree 
with the aggregate findings, and ultimately whether the general results show the /s/ elongation’s 
natural linguistic bias.  
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3.4.1 /s/ elongation 
Table 3.3 – Table showing the average percentage of the syllable the /s/ occupied when following an 
unreduced and reduced vowel for each participant, and the difference between these percentages 

 Participant 1 Participant 2 Participant 3 Participant 4 Participant 5 
Unreduced 
vowel 

54.0% 48.3% 62.0% 49.6% 52.9% 

Reduced 
vowel 

63.9% 70.3% 66.0% 69.8% 66.2% 

Difference +9.9% +22.0% +4.0% +20.2% +13.3% 
 
Table 3.3 shows the average percentage of the syllable the /s/ occupied when following an unreduced 
and reduced vowel for each participant, in addition to the difference between these two percentages. It 
shows that, regardless of the speaker, the percentage of the word-final /s/ preceding an unreduced 
vowel is the lowest, and that this increases when the vowel is reduced. This is the same as the 
tendency presented in Section 3.1. Therefore we may conclude that the individual data supports the 
aggregate findings: /s/ elongates when following a shortened vowel.  
However, we may also remark that the extent to which the /s/ is lengthened is subject to speaker 
variation. In some speakers, the difference in length between an /s/ preceding an unreduced and 
reduced vowel is minor, whilst in others it is more pronounced. For instance, the difference between 
these two /s/s for Participant 4 is only 4%, with the percentage /s/ occupies rising from 62.0% to 
66.0%. By contrast, Participant 2’s /s/ in contact with an unreduced vowel rises from 48.3% to 70.3% 
when the vowel is shortened, an increase of 22.0%. Similarly, Participant 5 shows a medium between 
these two extremes, with the increase of percentage remaining at 13.3%. As such, it appears that, 
although the natural linguistic bias for the /s/ following UVR is elongation as the aggregate findings 
imply, the extent of this elongation is relative to the speaker.  
 
3.4.2 Compensation 
Table 3.4– Table showing the average percentage of the syllable /s/ occupies when following the different 
types of shortening for each speaker in the dark grey. The white shows the difference between these 
percentages.  

 Participant 
1 

Participant 
2 

Participant 
3 

Participant 
4 

Participant 5 

Partially shortened 
vowels 

62.9% 62.6% 65.9% N/A 61.8% 

Difference +1.2% N/A12 +0.2% N/A +4.2% 
Moderately 
shortened vowels 

64.1% N/A 66.1% 63.1% 66% 

Difference +0.6% +3.4% N/A N/A +2.9% 
Severely shortened 
vowels 

64.7% 66.0% N/A N/A 68.9% 

Difference N/A +16.3% N/A +13.4%13 -0.7% 

                                                
12 N/A here is used to show that the speakers did not have any reductions which exhibited this gradient’s 
characteristics. In the case of Participant 1, no elided vowels were recorded therefore the /s/ in contact with 
elision cannot be calculated.  
13 Concerning the differences calculated, when N/A is shown in the dark grey, a difference may not be 
calculated, hence N/A appears in the difference (white) row. Nonetheless, in the instances where the participant 
misses out a gradient between two other gradients, e.g. Participant 4 does not show any severely shortened 
vowels but does moderately shorten and elide vowels, the difference was calculated between the two gradients 
present. Hence in Participant 4, +13.4% refers to the difference between the /s/ in contact with moderately 
shortened and elided vowels, not severely shortened where no data is available.  
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Elided vowels N/A 82.3% N/A 76.5% 68.2% 
 
The dark grey in Table 3.4 shows the average percentage of the syllable /s/ occupies when following 
the different types of shortening for each speaker. The white shows the differences between these 
percentages. Like that presented in Table 3.2, it shows that, across all participants, this length 
increases as the vowels shorten: /s/ is shortest when in contact with partially shortened vowels, it 
lengthens when in contact moderate shortening, increasing further when the vowel is severely 
shortened, and its duration is greatest when contact with elided vowels. Indeed only Participant 4 
shows a slight contradiction. We can see that for this participant, /s/ in contact with elision is 0.7% 
shorter than when following severely shortened vowels. However, this is the only result that seems to 
buck the trend. This coupled with the fact that this difference is miniscule, not even a full 1%, we may 
conclude that it does not contradict the aggregate findings.  
Like that of Table 3.3, Table 3.4 shows speaker variation; some speakers show a pronounced 
difference in the amount the /s/ is lengthened, whilst some show minimal. For instance, /s/ in contact 
with partially shortened vowels for Participant 5 is 61.8%, this increases by 4.2% to 66% when the /s/ 
follows moderately shortened vowels. Although this lengthening between the same /s/s is observable 
for Participant 4, it is much smaller, with only a 0.2% difference. Participant 1 shows the middle 
ground between these differences, at a 1.2% increase in /s/ length. We may therefore conclude that the 
individual findings support the aggregate findings that /s/ lengthening is complementary to the 
amount a vowel is shortened, although the amount it is lengthened varies from speaker to speaker.  
 
 
3.5 Conclusion 
In sum, the results point to the following conclusions: 

• /s/ elongates when preceding UVR. 
• Compensation of /s/ lengthening is visible. In other words, the more the vowel is shortened, 

the more the /s/ is lengthened.  
• Both /s/ elongation and the extent of its compensatory nature are subject to speaker variation.  
• In the careful and slow speech of the word list, this phonetic change is rare, and therefore 

vowel and /s/ length in this activity represents the unaltered sounds.   
 
Chapter 4: Discussion 
 
4.1 Summary of results 
With the results presented in Chapter 3, we may now consider how these relate to research questions 1 
and 2. Research question 1 asks whether /s/ elongation occurs when preceding UVR. The results 
showed that when in contact with a reduced vowel, the percentage of the syllable /s/ occupied when 
following an unreduced vowel rose by almost 15%. Despite varying extents, this elongation was 
similarly observable across all speakers. This subsequently answers research question 1 and provides 
phonetic evidence to support previous studies’ claims: the word-final /s/ elongates when preceding 
UVR.  
Research question 2 asked whether this elongation is complementary to the shortening the vowels 
show. The data showed that, across all speakers, albeit to varying extents, when in contact with a 
partially shortened vowel, the percentage /s/ occupied was the lowest, and when following an elided 
vowel, it was at its greatest; in other words, the shorter the vowel, the longer the /s/. As such, we may 
answer research question 2, asserting that compensation is visible.  
With these results in mind, we may now turn to research question 3: does /s/ elongate when 
weakening or elision has occurred since is it now carrying the inflectional weighting of the whole 
syllable? We may argue that, superficially, the fact that the /s/ increases in duration when the vowel is 
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reduced answers this. When following an unreduced vowel, the vowel is present to carry the syllabic 
content, as such the /s/ is not overly semantically weighted. In contrast, when a vowel is reduced, the 
/s/ is semantic weighted since it carrying the weighting lost on the vowel, hence its elongation. By the 
same token, we may also cite the compensatory nature of these sound changes. Succinctly, the more 
the vowel is weakened, the more inflectional information must be expressed on the /s/ and therefore 
the more the /s/ must elongate.  
Nevertheless, this is merely a superficial analysis and further examination is required to determine 
this theory’s probability. This is the principal focus of this chapter. We will first examine works that 
establish the link between phonetic form and semantic weighting, followed by an analysis of theories 
that focus on when this information is inflectional. 
 
4.2 Phonetic detail and semantic weighting 
As discussed in Section 1.2.2, there is a link between semantics and phonetics, principally that when a 
sound conveys semantic meaning, i.e. is semantically weighted, this may often be shown through the 
phonetic detail, specifically length. For example, Walsh & Parker (1983, cited in Baker et al. 2012, 
and Plag, Homann & Kunter 2014) found that, in English, the word-final inflectional /s/ was 9ms 
longer than its word-final monomorphemic, non-semantically weighted counterpart, e.g. laps v. lapse. 
However, given that this study’s legitimacy has been questioned due to its small participant cohort 
and methodological approaches, further consultation of similar studies is appropriate.  
First presented in Section 1.2.2, Baker et al. (2012) sought to verify the difference in phonetic detail 
between homophonous true-prefixes, those that are semantically weighted, and pseudo-prefixes, those 
that aren’t, in English. For instance, the difference between [mɪs] in mistime where it is true prefix, 
upon denoting the opposite of time, and [mɪs] in mistake where it is a pseudo-prefix and contributes 
nothing semantically. Through elicitation activities, the authors tested the acoustic differences 
between the prefixes. They found that that true prefixes lasted on average 220ms, whilst pseudo-
prefixes lasted on average 200ms, representing a durational difference of 20ms between the two 
prefixes. Additionally, although not directly related to the present study’s focus on the relationship 
between duration and semantic weighting, Baker et al. also found that when in a true prefix, [ɪ] is 
more peripherally articulated. In other words, it exhibits a greater difference between F1 and F2; in 
true-prefixes, this was a difference of 1,687Hz, whilst in pseudo-prefixes this dropped to 1,653Hz.  
What is more, Baker et al. found that the syllabic boundary between the prefixes and their stems, e.g. 
the boundary between [mɪs] and [ˈtaɪm] in [mɪs.ˈtaɪm], was stronger in true prefixes than in pseudo-
prefixes. This is evidenced by the longer voice onset time (henceforth VOT) of the voiceless plosive 
following true prefixes than pseudo-prefixes. VOT is the time between when the stop is released and 
voicing of the next sound begins, for the case above this is /t/. In absolute terms, this time was 19ms 
longer in true-prefixes than in pseudo-prefixes. As such, the space between the true prefixes and their 
stem is greater in duration and therefore the syllable boundary is stronger. Although this work 
concerns prefixes, not suffixes, and the latter findings do not directly relate to the durational focus of 
the present study, the work suggests that when a sound or group of sounds is semantically weighted, 
the fine phonetic details show this, of which one is length.  
By the same token, we may cite Kemps, Ernestus, Schreuder & Baayen (2005) who studied the 
acoustic differences between homophonous stems of plural and singular words in Dutch. Like English 
and Spanish, Dutch distinguishes phonetically and morphologically between singular and plural 
words through the addition of a word-final suffix to the stem, in this case it is [ən]. For example, the 
plural of boek14, [ˈbeuk] becomes [ˈbeuk.ən]. Looking at the phonemic form, it would appear that the 
stems are identical. However, Kemps et al. argue that phonetically this is not the case. The results 
showed that the singular stem was 87ms longer than the plural stem, and similarly boasted a higher 
intonation, a difference of 7Hz. We may consequently deduce that this supports the conclusions 
drawn in Baker et al. that state an affix’s semantic weighting is shown on the phonetic form. In short, 
the singular [ˈbeuk] is more semantically weighted than in the plural [ˈbeuk.ən] since in the former it 

                                                
14 Meaning book in English. 
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is the only syllable responsible for showing number, or lack there of, whilst in the latter the word-final 
suffix [ən] does this; as such, the singular stem shows this semantic weighting, principally through 
length, whilst the non-semantically weighted plural stem does not.  
Together, Baker et al. and Kemps et al. show that a sound’s semantic weighting affects its phonetic 
form. Crucially, that the more a sound is semantically weighted, the more likely it is that its duration 
is greater.  
 
Plag, Homann & Kunter (2014) have presented similar results relating more directly to the present 
study since they concern durational changes that occur when a sound is inflectionally weighted. 
Despite showing contrary results to previous studies, principally Walsh & Parker (1983), by finding 
that the non-semantically weighted /s/ was indeed longer its semantically weighted counterpart, i.e. 
lapse v. cats, the authors also found that homophonous, word-final morphemic /s/s differ in duration 
depending on the information they carry, for example, that 3rd person singular /s/ in does differs from 
the plural /s/ in cats. The results showed that a sound’s semantic role affects its phonetic form, 
principally its durational properties; of the morphemic /s/s, the inflectional /s/ was the longest, longer 
than the 3rd person verbal /s/ and its clitic forms in has and is, although here the voiced allophone [z] 
appears instead. Indeed, all of the semantically weighted /s/s, the inflectional /s/ was the only one not 
to show a difference in length with longer, non-morphemic counterpart15. To link to the present study, 
although this report contests conclusions from previous work, it shows that when a sound boasts the 
role of showing plurality, this inflectional weighting is shown in the phonetic details, principally 
duration. Crucially that the more the sound is inflectionally weighted, the longer its duration.   
 
To summarise, all the works suggest that fine phonetic details show a sound’s semantic weighting, 
specifically that the more a sound is semantically weighted, the greater its duration. Plag et al.’s study 
further shows that when this is inflectional weighting, again a greater duration shows this.  
Let us now consider how this links with UVR and /s/ elongation in AMS in attempt to answer 
research question 3. 
 
4.3 Phonetic detail, semantic weighting, and the elongated /s/ in AMS 
Although concerning other languages, research has shown that the semantic weighting of a sound may 
be shown through its duration, specifically that when sound or group of sounds is semantically 
weighted, its duration is likely greater. More specifically, it has shown that when this is inflectional 
weighting, the phonetic form may also show this. We may consequently postulate that this is why we 
observe /s/ elongation in AMS. When following an unreduced vowel, /s/ is not semantically weighted 
since the vowel is there to also show this. By contrast, when following a reduced vowel, the /s/ is 
semantically weighted, since it must carry the inflectional information of the syllable that is lost when 
the vowel is reduced. Specifically, it carries the syllabic content. This increase in semantic weighting 
and syllabic content may consequently be shown on the /s/’s phonetic form, principally length. Hence, 
/s/ acquires a greater duration. In a similar vein, we may predict that this is why /s/’s elongation is 
compensatory to the vowel preceding it. The more the vowel is reduced, the more syllabic and 
inflectional content the /s/ must show. The more inflectional weighting on the /s/, the more its 
phonetic form and duration must adapt to show this. It is for this reason that when the vowel is 
shorter, the /s/ is longer. By the same token it explains why when the vowel is elided, the /s/ occupies 
the most of the syllable; /s/ is now carrying the entire syllabic content, therefore its phonetic form 
shows this. 
With these conclusions in mind, we may now answer research question 3. This study theorises that the 
principal reason /s/ elongation following UVR takes place is that the /s/ is now inflectionally 
weighted; therefore changes in its fine phonetic detail ensue to show this, principally an increased 
duration. As such, we may conclude that the sound change is semantically motivated. 

                                                
15 The report at no point specified the figures to show this difference in length, hence their omission from the 
present section.  
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Chapter 5: Conclusion 
 
5.1 Concluding remarks 
In conclusion, this paper is the first to succinctly provide a phonetic analysis into the durational 
changes the word-final /s/ undergoes when following a reduced vowel in AMS. By the same token, it 
is the first to effectively link these sound changes to the marking plurality, exploring their interface 
with semantics. It has provided acoustic evidence that when in contact with a reduced vowel, the 
inflectional /s/ does elongate, and that this elongation is complementary to the amount the preceding 
vowel is reduced. It further argues that, given a sound’s phonetic form often shows its semantic 
weighting, particularly if this weighting is inflectional, this elongation is semantically motivated; it 
occurs since, with the vowel reduced, the /s/ carries the inflectional weighting of the syllable, as such 
changes in the phonetic detail take place and the /s/ elongates to show this.  
 
5.2 Limitations and further research 
A limitation of the study is the small participant group and limited variable context. In order to 
effectively verify its findings, a more diverse research cohort and variable context is advisable.  
What is more, a clear weakness in the methodology is its sole focus on the durational changes the 
vowels and /s/ undergo. Not only has it been suggested that vowels may undergo changes of voicing 
and quality when reduced, it has also been suggested that the semantic weighting of sounds may be 
represented through phonetic changes other than durational. For example, Baker et al. also found a 
difference in vowel quality and the strength of syllable boundaries when a prefix carried semantic 
meaning. Furthermore, Plag et al. and Kemps et al. noted that in addition to possessing a greater 
duration, semantically weighted sounds differed in intonation to their non-semantically weighted 
counterparts. As such, a broader analysis into all prosodic changes the sounds may undergo may shed 
further light on the sound changes and their relationship with semantic weighting.  
In a similar vein, in order to accurately confirm these sound changes’ link with plurality, one could 
compare the vowel reduction and elongation rates of the inflectional /s/ following atonic vowels with 
those when they appear in monomorphemic syllables, for example in entonces, [en̪.ˈton.ses]. If the 
conclusions drawn from the present study stand, we would expect /s/ elongation following UVR to be 
more pronounced on the /s/ is inflectional than the monomorphemic /s/ since the former it would be 
semantically weighted, and the latter would not.  
With this in mind, the next steps in the research are a more in depth analysis into all acoustic changes 
that take place, and comparing these to those visible on the non-inflectional counterpart.  
  
Nevertheless, despite the aforementioned shortcomings, the findings show sufficient data to prove that 
in AMS /s/ elongation occurs when following a reduced vowel, and that this takes place since the /s/ 
is now carries the syllable’s inflectional content and is semantically weighted.   
 
 
 
 
 
 
 
 
 
 
 
 



 19 

5.3 Bibliography 
 
Audacity Team (2017). Audacity(R): Free Audio Editor and Recorder [Computer program]. Version 
2.2.1 Available from: http://audacity.sourceforge.net/ , retrieved 6 Dec. 2017 
 
Baker, R., Hawkins, S., & Smith, R. (2012) Phonetic detail that distinguishes prefixed from pseud-
prefixed words, Journal of Phonetics, 40, pp. 689 – 705 [online] Available from: 
https://www.journals.elsevier.com/journal-of-phonetics, last accessed April 2018  
 
Boersma, P. & Weenink, D. (2017). Praat: doing phonetics by computer [Computer program]. 
Version 6.0.36, Available from: http://www.praat.org/, retrieved 11 Nov. 2017 
 
Boyd-Bowman, P (1952) La pérdida de vocales átonas en la altiplanice Mexicana, Nueva Revista de 
la Filología Hispánica, 6, pp.138 – 140 
 
Canellada, M.J, & Zamora Vicente, A. (1960) Vocales Caducas en el Español Mexicano, Nueva 
Revista de la Filologia Hispánica, 14, pp.221 – 241 [online] Available from: 
http://nrfh.colmex.mx/index.php/nrfh/article/view/347/347, last accessed Dec. 2017 
 
Cuenca, M.H. (1996) 'Análisis Instrumental de la duración de las vocales en español' Philologia 
Hispalensis, 11, pp. 295-307 
  
Celdrán, E.M., & Planas, A.M.F (2007) Manual de fonética española. Ariel Lingüística: Barcelona 
 
Delforge, A.M. (2008) Unstressed Vowel Reduction in Andean Spanish, Selected Proceedings of the 
3rd Conference on the Laboratory Approached to Spanish Phonology, ed. Laura Colanti and Jeffery 
Steele, pp.107 – 104, Somerville, MA: Cascadilla Proceedings Project 
 
Gálvez, R.M. (1994) 'La duración vocálica en español' E.L.U.A, 10, pp.213-226 
 
Jongman, A., Wayland, R., & Wong, S. (1998) ‘Acoustic Characteristics of English Fricatives: I. 
Static Cues’ Working Papers of the Cornell Phonetics Laboratory, 12, pp.195 – 205 
 
Kemps, R.J.J.K., Ernestus, M., Schreuder, R., & Baayen. R. H. (2005) Prosodic cues for 
morphological complexity: The case of Dutch plural nouns. Memory & cognition, 33, pp.430 – 446 
[online] Available from: https://www.ncbi.nlm.nih.gov/pubmed/16156179, last accessed April 2018 
 
Lipski, J.M. (1990) Aspects of Ecuadorian Vowel Reduction, Hispanic Linguistics, 4 (1), pp.1-19 
 
Lope Blanch, J. (1967) En torno a las vocales caedizas del español mexicano Nueva Revista de la 
Filologia Hispánica, 17, pp.1 – 19 
 
Plag, I., Homann J., & Kunter G. (2014) Homophony and morphology: The acoustics of the word 
final /s/ in English, Journal of Linguistics, 53(1), pp. 181-216 [online] Available from: 
https://www.phil-fak.uni-
duesseldorf.de/fileadmin/Redaktion/Institute/Anglistik/Anglistik_III/PDF/Publications/Plag_Homann
_Kunter2014_Homophony_and_morphology_The_acoustics_of_word-final_S_in_English.pdf, last 
accessed April 2018 
  
Rojo, G. (1991) 'Frecuencia de fonemas en español actual' in Brea, M. & F. Fernández  Rei (Coords.) 
Homenaxe ó Profesor Constantino García, Universidade de Santiago de Compostela, pp. 451 – 467 
 



 20 

Strycharczuk P., & Kohlberger, M. (2016) Resyllabification Reconsidered: On the Durational 
Properties of the Word-final /s/ in Spanish Laboratory of Phonology: Journal on the Association of 
Laboratory Science, 7 (1), pp.1-24 [online] Available from: https://www.journal-
labphon.org/articles/10.5334/labphon.5/, last accessed Feb. 2018 
 
Terrell, T.D. (1979) Sobre la aspiración y elisión de /s/ implosiva y final en el español de Puerto Rico, 
Nueva Revista de la Filologia Hispánica, 27, pp.24-38 [online] Available from: 
http://dx.doi.org/10.24201/nrfh.v27i1.1705, last accessed April 2018 
 
Walsh, T., & Parker, F. (1983) The duration of the morphemic and non-morphemic /s/ in English, 
Journal of Phonetics, 11, pp. 201 – 206, cited in Baker R., Hawkins S., & Smith R. (2012) Phonetic 
detail that distinguishes prefixed from pseud-prefixed words, Journal of Phonetics, 40, pp. 689 – 705 
[online] Available from: https://www.journals.elsevier.com/journal-of-phonetics, last accessed April 
2018, and Plag, I., Homann J., Kunter G. (2014) Homophony and morphology: The acoustics of the 
word final /s/ in English, Journal of Linguistics, 53(1), pp. 181-216 [online] Available from: 
https://www.phil-fak.uni-
duesseldorf.de/fileadmin/Redaktion/Institute/Anglistik/Anglistik_III/PDF/Publications/Plag_Homann
_Kunter2014_Homophony_and_morphology_The_acoustics_of_word-final_S_in_English.pdf, last 
accessed April 2018 
 
 
 
Mark received: 70 
 
 


