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Introduction/background

Motivation from fieldwork

Why are the obstruents pronounced so differently in these sentences?
[ti1k̃ı1̃ı4 i3ja4 tu3ku3 Rã4] (left) vs. [ti1k̃ı1̃ı4 i3ja4 tu3ku3 Rã4] (right)
‘...the sour tamale again, then.’
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Introduction/background

Obstruent reduction

Relative to carefully-produced speech, an obstruent is produced with
reduced spatial excursion of articulators and reduced constriction degree.

Such obstruents may be shorter in duration relative to carefully-produced
variants (Lavoie, 2001; Parrell, 2014; Parrell and Narayanan, 2018)

Reduced voiceless obstruents may undergo a process of passive voicing or
voicing bleed as well (Beckman et al., 2013; Davidson, 2018; DiCanio, 2012;
Jansen, 2004; Schwarz et al., 2019; Stevens, 2000; Westbury, 1983; Westbury and
Keating, 1986).
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Introduction/background

Goals

Language goal - to understand why and where reduction occurs

Intermediate goal - to understand how the observed patterns
correspond with past work

Theoretical phonetic goal - to understand what structural properties
lead to different patterns of reduction across languages; can we create
a typology of reduction processes?
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Introduction/background

Where is reduction?

Speech reduction occurs most often in casual and running speech, but it is
also found in carefully-produced speech contexts (Lavoie, 2001; Warner and
Tucker, 2011; Warner, 2019).

Reduction frequently coincides with weak prosodic positions whereas
obstruent fortition frequently coincides with strong prosodic positions.
(Bouavichith and Davidson, 2013; Cho and Keating, 2001; Fougeron and Keating, 1997;
Katz, 2016; Keating et al., 2004; Katz and Fricke, 2018)

Weak prosodic positions: unstressed syllables, word-internally,
phrase-medially, and intervocalically

Strong prosodic positions: stressed syllables; word-initially, phrase-initially,
and in phrase-final contexts contexts)
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Introduction/background

Why is reduction important?

Speech requires speakers to carefully control the timing of different
articulatory gestures while simultaneously conveying information to listeners
at a sufficient rate.

In running speech these constraints compete with each other and speakers
may lenite certain phonological contrasts (cf. Lindblom, 1990).
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Introduction/background

Listeners are able use the degree of reduction for lexical parsing (Cho et al.,
2007; Katz, 2016; Katz and Fricke, 2018) just as they are able to use more
general prosodic cues for the purpose of lexical segmentation (Norris and
McQueen, 2008; Saffran et al., 1996; White et al., 2015).

Katz and Fricke: Auditory disruption improves word segmentationArt. 38, page 12 of 25  

taking into account their bias to simply respond with the most recently heard stimulus. 
The difference in log odds between hits and false alarms is closely related but not exactly 
equivalent to the signal detection-theoretic measure d’. For empirical plots in section 3 
showing means and by-subject variability, we use the better-known d’ measure.

Models were fitted using the maximal possible random effects structure, following Barr 
et al. (2013). Full data are included in the Supplementary Materials for this paper.

3 Results
3.1 Sensitivity
Sensitivity across all conditions is shown in Figure 3. These are empirical plots of by-
subject d’, a measure of sensitivity consisting of the difference between z-transformed 
hits and z-transformed false alarms. Chance performance on this measure is zero. The 
statistical models reported below assess sensitivity in terms of the closely related dif-
ference between logit hit and logit false alarms (or equivalently, the log of the odds 
ratio of hits to false alarms). Median performance in all conditions is greater than 
chance. Sensitivity in both spirantization conditions is higher than the anti-spirantiza-
tion condition (~83% vs. 64% accuracy). The two spirantization conditions do not dif-
fer very much from one another (82% vs. 84% accuracy). The voicing and anti-voicing 
conditions display very similar performance to one another: median d’ is somewhat 
higher in the anti-voicing condition, but the distribution is more positively skewed in 
the voicing condition.

Fixed effects from logit mixed regression models for both experiments are given in 
Tables 1 and 2. The significant negative model intercepts indicate that participants in 
both experiments displayed false alarms less often than 50% of the time. Sensitivity is 
well above chance in the Spir1 condition, which was treated as the reference level for 
dummy-coded condition (effect 1.6). The difference in sensitivity between Anti-Spir 
and Spir1 is large and significant (effect 1.7). Sensitivity is somewhat higher in Spir2 
than in Spir1 (effect 1.8), but this trend does not approach statistical significance. 
Sensitivity is above chance in the baseline voicing condition (effect 2.5). The model 
estimates that sensitivity in the voicing condition is about 0.32 logits higher than 
in the anti-voicing condition, but this trend is nowhere near statistical significance 
(effect 2.6).

Figure 3: By-subject d’ in the spirantization (left) and voicing (right) experiments by condition. 
Horizontal lines are median values; boxes are interquartile intervals; whiskers are ranges.

(Katz and Fricke, 2018)
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Introduction/background

Katz and Fricke (2018) found that English listeners were more likely to
parse words correctly when lenited segments appear word-medially than
word-initially.

White et al. (2020) found that English, Italian, and Hungarian listeners
were better able to learn words in an artificial language learning task when
initial consonants were lengthened.
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Introduction/background

Stress matters too

In English, voiced stops were produced as approximants between 10-21% of
the time in the onset of stressed syllables but 47-75% of the time in the
onset of unstressed syllables (Bouavichith and Davidson, 2013).

In Spanish and French, incomplete closure of voiceless stops (/p, t, k/) was
found to be more common in unstressed syllables than in stressed syllables
(Torreira and Ernestus, 2011).

In both studies, stops in stressed syllables were longer than those in
unstressed syllables.
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Introduction/background

Questions

Is reduction in Mixtecan languages mediated by word boundaries?

Is reduction in Mixtecan languages mediated by stress?

How might other linguistic factors contribute to the patterning?
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Introduction/background

Roadmap

1 Corpus phonetic study of reduction in Yoloxóchitl Mixtec using
documentation corpora.

2 Corpus phonetic study of reduction in Itunyoso Triqui using
documentation corpora (and somewhat different methods).

3 General discussion
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Yoloxóchitl Mixtec phonetics

Yoloxóchitl Mixtec

Mixtec (Otomanguean) is a family of languages spoken in Southern
Mexico. Yoloxóchitl Mixtec (YM) is spoken in Yoloxóchitl, Guerrero by
2,500 speakers.
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Yoloxóchitl Mixtec phonetics

There is no voicing contrast among Yoloxóchitl Mixtec obstruents
(Castillo García, 2007; DiCanio et al., 2020) and there are no discrete
patterns of obstruent allophony.

Bilabial Dental Alveolar Post-alv Palatal Velar Lab.velar
Plosive (p) t k kw

Nasal m n
P-s nasal mb nd Ng

Tap R
Affr. tS
Fric. s S
Approx. B l j

There is a very complex tonal system in the language, which has been the
topic of past work (DiCanio et al., 2014, 2018, 2021), but this is not
discussed here.
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Yoloxóchitl Mixtec phonetics

Word structure

Most roots are composed of bimoraic feet in YM, e.g. CVV or CVCV, with
optional aspectual prefixes on verbs. There is fixed final stress realized via
distributional asymmetries in the phonology and consonant lengthening
(DiCanio et al., 2018).

syllable was also observed under sentential focus than under
the narrow focus conditions. For tonal melody /1.1/, a strong
interaction of Position by Argument Focus was found
ðt½431# ¼ 16:5;p< :001Þ along with a strong Position by Con-
trastive Focus interaction ðt½431# ¼ 15:3;p< :001Þ. Under
sentential focus, melody /1.1/ was realized with a falling F0 tra-
jectory. The effect of this was that tone /1/ in the penultimate
syllable was significantly higher than the same tone under con-
trastive focus, but significantly lower than the same tone under
argument or contrastive focus in the final syllable. No other sig-
nificant Focus x Position interactions were found for the other
level tonal melodies.

The midpoint F0 in the sentential focus condition signifi-
cantly differed from the contrastive focus condition for rising
tonal melodies /1.3/ ðt½9:3# ¼ 3:7 ;p< :01Þ, /1.4/
ðt½8 :5# ¼ 4:0;p< :01Þ, and /3.4/ ðt½9:4# ¼ 2:8 ;p< :05Þ. Higher
F0 was always observed in the contrastive focus condition rel-
ative to the other two conditions. A significant interaction
between contrastive focus and position was observed for
melodies /1.3/ ðt½550# ¼ 7 :0;p< :001Þ and /1.4/
ðt½560# ¼ 10:7 ;p< :001Þ. While the penultimate tone /1/ pro-
duced under contrastive focus did not differ much from tone
/1/ produced under sentential focus, the final syllable tones
(/3/ or /4/) were significantly higher when produced under con-
trastive focus. The midpoint F0 in the sentential focus condition

did not significantly differ from the argument focus condition for
any of the rising tonal melodies. However, as above, there
were significant interactions between argument focus and
position for tonal melodies /1.3/ ðt½550# ¼ 6:4;p< :001Þ and
/1.4/ ðt½560# ¼ 7 :4;p< :001Þ. While the penultimate tone /1/
produced under argument focus did not differ much from tone
/1/ produced under sentential focus, the final syllable tones (/3/
or /4/) were significantly higher when produced under argu-
ment focus.

The midpoint F0 in the sentential focus condition signifi-
cantly differed from the contrastive focus condition for falling
tonal melody /3.2/ ðt½8 :1# ¼ 7 :1;p< :001Þ but not for either
melody /4.2/ nor /1.42/. The midpoint F0 of the sentential focus
condition also differed from the argument focus condition for
tonal melody /3.2/ ðt½8 :5# ¼ 2:4;p< :05Þ. The midpoint F0 in
the sentential focus condition was signficantly lowered for mel-
ody /3.2/ relative to the narrow focus conditions, specifically in
the initial syllable. The F0 of /4.2/ fell between that of the con-
trastive and argument focus F0 values, similar to melody /4.4/
above, and did not significantly differ from the other focus con-
ditions. Though, the lack of a general effect for tonal melody
/1.42/ can be attributed to a strong interaction between focus
and position here, e.g. (t½231# ¼ 7 :2;p< :001 for argument
focus, t½265# ¼ 7 :6;p< :001 for contrastive focus). Under sen-
tential focus, tone /1/ was raised relative to the narrow focus
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Fig. 5. Comparison of durational data across focus conditions.
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60 C. DiCanio et al. / Journal of Phonetics 68 (2018) 50–68
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Yoloxóchitl Mixtec phonetics

Past experimental work using controlled experimental contexts shows
greater duration in onsets of final syllables of the foot.

If duration correlates with patterns of lenition (as past research shows), we
expect to find greater lenition in word-initial (often stem-initial) position
than in word-medial position.

Is final stress a stronger predictor of patterns of lenition in YM than
word-position is?
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Yoloxóchitl Mixtec phonetics Methods: Mixtec

Methods

Corpus of 6 speakers (3 male, 3 female) producing spontaneous
narratives in YM, totalling 86 minutes.

Analysis of duration, spirantization, and percentage of voicing during
constriction/closure for /t, k, kw, s, S, tS/.

A total of 7923 segments were analyzed.

Hand-labelling of corpus was done in a previous study (DiCanio et al.,
2015), but words here were coded by stem position (initial, medial,
final syllable), and word size (monosyllabic, disyllabic, polysyllabic).
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Yoloxóchitl Mixtec phonetics Methods: Mixtec

Duration was extracted with an existing Praat script.

Voicing was extracted with a script written for Matlab (Chen, W-R).
Percentage of voicing during constriction was calculated using a
normalized low frequency energy ratio (Kasi and Zahorian, 2002;
Zahorian and Hu, 2008).

YAAPT outperforms Praat’s (Boersma and Weenink, 2016)
autocorrelation method for pitch-tracking across a variety of SNR
conditions (Zahorian and Hu, 2008).

Bayesian hierarchical linear models with two fixed effects (syllable
position and consonant) and their two-way interaction using the Stan
modeling language (Carpenter et al., 2017) and the package brms
(Buerkner, 2016).

For the voicing data, a zero-one inflated beta regression was set as the
response distribution (Liu and Kong, 2015).
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Yoloxóchitl Mixtec phonetics Methods: Mixtec

Examination of spirantization of stops by visual
categorization

We used a qualitative, discrete measure of lenition where the two
most-common stop consonants (/t, k/) were individually coded as: (1)
voiceless stop, (2) partially voiced stop, (3) voiced stop, (4) voiced
fricative, (5) voiced approximant, (6) nasal stop, (7) Tap, (8) Deletion.

Stops were identified by the presence of a visible burst release and voicing
was identified by the presence of a visible periodicity in the waveform.

A Praat script was used to automate these decisions and track the patterns
of lenition.
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Yoloxóchitl Mixtec phonetics Methods: Mixtec

Examples

Reduction of stops in /ku3tu4/ ‘to fill up’ and /tu3ku3=2/ ‘again=1s.’
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Yoloxóchitl Mixtec phonetics Results

Results: Duration - longer in final syllables
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Yoloxóchitl Mixtec phonetics Results

The pattern is consistent for all obstruents but not for /tS/.
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Yoloxóchitl Mixtec phonetics Results

Results: Voicing lenition
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Yoloxóchitl Mixtec phonetics Results

As duration increased, a smaller proportion of the obstruent was voiced.
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Yoloxóchitl Mixtec phonetics Results

Results: Closure/spirantization

Stops /t, k/ were fully voiced 48% and 63% of the time, respectively.
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Yoloxóchitl Mixtec phonetics Results

Stop realizations were more frequent in tonic syllables than in non-tonic
syllables.
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Yoloxóchitl Mixtec phonetics Results

Interim discussion

Obstruents in YM are frequently lenited.
Voicing lenition and spirantization realizations were more frequent in
word-medial (stressed syllables) than in non-final syllables.
Patterns of lenition largely follow durational differences within the
word.
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Itunyoso Triqui phonetics

Itunyoso Triqui

Triqui (Otomanguean) is a family of 3 languages spoken in Southern
Mexico. Itunyoso Triqui is spoken in San Martín Itunyoso, Oaxaca by 2,600
speakers.
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Itunyoso Triqui phonetics

A more complex consonant inventory with a length contrast which only
appears in onsets of monosyllabic words.

228 Journal of the International Phonetic Association: Illustrations of the IPA

Consonants

The distribution of sound contrasts in Itunyoso Trique is governed by its system of final
syllable prominence. All contrasts in the language surface in the final syllable of roots, but
only a subset are contrastive in non-final syllables. Moreover, the consonant length contrast is
restricted to the onset position of monosyllabic roots. The unusual distribution of this length
contrast derives from a historical process of pre-tonic vowel deletion in certain disyllabic
roots (DiCanio 2009).

Morphological words in Itunyoso Trique may have between one and three syllables. Only
two possible codas are permitted, /ʔ h/, which may only surface in word-final position. The only
permitted onset clusters are /"j/ and those of the shape /s/+C, /ʃ/+C, or /r/+C. Most clusters
occur only in word-initial position, while /"j/ occurs only word-medially. Spanish loanwords
with clusters similar to those found in Trique are borrowed without phonological mutation.

All consonants shown in the consonant table above may occur in word-initial position,
with the exception of the glottal consonants. The consonant /ʔ/ surfaces only intervocalically
in the onset of the final syllable or as a final syllable coda. The consonant /h/ surfaces only
as a final syllable coda. There are nine different places of articulation in Itunyoso Trique, but
for most manners of articulation, only three places are contrastive. The following examples
illustrate the place contrasts:

/p/ páháj pa4ʔah4 ‘infant’ /m/ man mə̃3 ‘that, there’
/t/ tàhàj ta2ʔah2 ‘half (mass N)’ /n/ nan nə̃3 ‘this, here’
/k/ kàhànj kə̃2ʔə̃h2 ‘four’ /nd/ nduj nduh3 ‘zit, acne’
/kw/ kwahàj kwa3ʔah2 ‘steam house’ /N"/ nga N"a3 ‘cloud’
/ʔ/ yàhàn jə̃2ʔə̃2 ‘important’ /N"w/ tungwa tu3N"wa3 ‘San Juan Mixtepec’
/cn/ cnákinj cna4kı̃h3 ‘opossum’
/ts/ tsin tsı̃3 ‘droplet’ /β/ bin βı̃3 ‘to be (+N)’
/tʃ/ chi tʃi3 ‘ancestor’ /h/ baj βah3 ‘to go’
/&ß/ chrinj &ßı̃h3 ‘spiny plant’ /l/ lakaj la3kah3 ‘skinny’
/s/ sı́j sih4 ‘to arrive, to fit’ /j/ yakoh ja3koʔ3 ‘forest’
/ʃ/ xi ʃi3 ‘big’ /ɾ/ rakaj ɾa3kah3 ‘iguana’

(DiCanio, 2010)
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Itunyoso Triqui phonetics

Word-level prosodic phonology

Most morphemes (73% of roots) are polysyllabic. All verbal roots may
take one or more aspectual prefixes.

Nine lexical tones contrast on final syllables. Tone in non-final
syllables is often redundant (e.g. [Ru4ne43] ‘avocado’) but may be
contrastive (/2/ vs. /3/, /3/ vs. /4/) (DiCanio, 2008, 2016).

Final syllables are bimoraic, consisting of the shapes /CVh, CVP,
CV:/, and prominent. Most phonological contrasts occur only in final
syllables, including contour tones, prenasalization, glottalization, and
vowel nasalization (DiCanio, 2008).
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Itunyoso Triqui phonetics

Past experimental work

Like in Yoloxóchitl Mixtec, past experimental work shows a pattern where
onsets of final, stressed syllables are lengthened (DiCanio, 2010).
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Itunyoso Triqui phonetics

The locus of lengthening in Triqui appears to be more on the vowel, unlike
Yoloxóchitl Mixtec. More recent work shows onset lengthening, but it is less
prevalent outside of focus contexts (DiCanio & Hatcher 2018, in progress).
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Itunyoso Triqui phonetics

Predictions

Based on the experimental work, we predict consonant strengthening in
word-medial onsets of stressed syllables and reduction in pre-tonic syllables,
including in word-initial position.
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Itunyoso Triqui phonetics Methods: Triqui

Methods

Corpus of 11 speakers (7 male, 4 female) producing spontaneous
narratives, totalling 81.4 minutes (about 40 minutes/sex).

Analysis of duration, spirantization, and percentage of voicing during
constriction/closure for /t, k, kw, s, ts, tS/.

A total of 6081 segments were analyzed.

Hand-correction of corpus following forced alignment using the
Montreal Forced Aligner (McAuliffe et al., 2017). All words were
coded by stem position (initial, medial, final syllable), and word size
(monosyllabic, disyllabic, polysyllabic).
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Itunyoso Triqui phonetics Methods: Triqui

Duration values extracted via a custom script written for Praat
(Boersma and Weenink, 2016)
∆-intensity values extracted via a custom script adapted to Praat,
following methods from Kingston (2008) and Hualde and Nadeu
(2011).
An intensity contour for a 0-400 Hz band pass filtered signal was
extracted over a window consisting of the segmented target and 50 ms
adjacent offset windows.
∆-i values reflect the maximum intensity difference over this window.
The expectation is that a greater intensity “dip” corresponds to a less
lenited segment since unreduced voiceless obstruents have lower
amplitude in the lower spectrum.
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Itunyoso Triqui phonetics Methods: Triqui

Script extracts a number of inflection points in acoustic signal. Unlike
Ennever et al. (2017); Katz and Pitzanti (2019), we used a maximum
intensity difference from time-points 1-8.

Katz and Pitzanti: The phonetics and phonology of lenition Art. 16, page 13 of 40

to the right of the pit, corresponding to release (the release velocity extreme, RVE); and 
(3) the peak intensity following the pit, corresponding to the following vowel’s intensity 
(the right intensity peak). Duration is defined according to these intensity inflection points: 
Ennever et al. (2017) suggest that sensible demarcation criteria result from marking the 
onset of the consonant at the last point before the CVE where intensity slope reaches 60% 
of the CVE’s value, and the release of the consonant at the first point following the RVE 
where intensity slope reaches 60% of the RVE’s value.

In addition to these intensity-based duration measurements, the algorithm also 
produces several intensity measurements. Ennever et al. (2017) investigate in detail 
the measurement labeled delta-i, the change in intensity from the measured onset of the 
consonant to the intensity pit. CVE and RVE are themselves potentially informative, and 
correspond to measurements used by Kingston (2008). We altered the script to attempt to 
extract a left intensity peak, one preceding the marked origin and presumably associated 
with a preceding vowel; as well as attempting to extract CVE, RVE, and intensity peaks 
even in cases where a pit could not be found. The latter attempt turned out to produce 
highly unreliable measurements that were not necessarily associated with any meaningful 
phonetic aspect of the consonants and vowels in question, and we ended up discarding the 
vast majority of those measurements. We also changed the rightward search window from 
200 to 300 ms, to deal with the longer consonants found in our materials.

All of the measurements described here are illustrated in Figure 2, which shows a phrase 
medial /eu#ka/ sequence. This is a fairly successful application of the algorithm: The 
consonant onset appears to be close to the beginning of intensity movement indicating 
constriction and the offset is just before a rise in intensity indicating the release of that 
constriction. Left and right intensity peaks are near the midpoints of adjacent vowels. The 
intensity pit looks to be well aligned. The velocity extrema may show slight mismatches 
with the visual display of the intensity contour; this is because the Praat smoothing 
procedure is slightly different from the splines used by stop_lenition. The consonant onset 
and offset measurements here both precede to some extent the location where we would 

Figure 2: Waveform, smoothed intensity contour (min. F0 = 60 Hz.), and textgrid showing the 
demarcation of /k/ in a phrase-medial /eu#ka/ sequence with pass band 0–3200 Hz. 
Demarcation points: (1) left intensity peak; (2) hand-marked origin; (3) consonant onset; (4) 
CVE; (5) intensity pit; (6) consonant offset; (7) RVE; (8) right intensity peak.

Figure from Katz and Pitzanti (2019)
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Itunyoso Triqui phonetics Methods: Triqui

Methods: Stats

For both duration and intensity results, we constructed linear mixed effects
models with fixed effects of Finality (non-final/final) and Manner of
articulation (affricate-fricative-stop). A random slope for Finality was
specified along with random intercepts for Speaker and Word.

Sum contrast coding and standardization used for all factors.

For all models, we maximized the random effects structure; more complex
random effects structure did not converge.
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Itunyoso Triqui phonetics Results

Results: duration

Consonants are longer in stressed syllables in word-medial position than in
unstressed syllables word-initially - but only for fricatives and affricates.
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Itunyoso Triqui phonetics Results

Results: ∆-intensity

Differences in duration did not result in significant changes in intensity.
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Itunyoso Triqui phonetics Results

Tangential results

Durational changes did correspond with intensity changes in the
singleton-geminate consonant contrast.
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Itunyoso Triqui phonetics Results

Summary

Obstruents in Itunyoso Triqui show less evidence of lenition
conditioned by word position or stress in polysyllabic words.

No pattern of word-initial strengthening.

Durational differences by word position are not sufficiently large
enough in polysyllables to condition consistent patterns of lenition.

Patterns of lenition are more likely in monosyllabic words with
singleton obstruent onsets. Is lenition conditioned by contrast?
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Discussion

Discussion: voicing and lenition

The relationship between duration and voicing observed for Yoloxóchitl
Mixtec closely parallels findings in Kakadelis (2018) on Arapaho, Bardi, and
Siera Norte del Puebla Nahuatl.

Each of these languages lacks a phonological voicing contrasts among
obstruents, suggesting that voicing lenition might be prosodically-mediated
here.

In languages with a voicing contrast, it seems that the degree of passive
voicing is both less pervasive and less sensitive to prosodic position.

In English, Davidson (2018) finds that voiceless stops tend to undergo
rather little passive voicing.
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Discussion

Discussion: lengthening and lenition

We observe similar effects of durational lengthening in onsets of stressed
syllables in Yoloxóchitl Mixtec and in Itunyoso Triqui.

By contrast, non-final consonants are shorter.

Where durational differences are larger, we observe more robust patterns of
obstruent lenition. Reduced (voiceless) obstruents are realized with
incomplete closure (approximantization) and with more voicing throughout.

DiCanio (SUNY Buffalo) Strengthening in Mixtecan 3/25/22 42 / 49



Discussion

Initial weakening or prosodic strengthening?

Since stress is final in both languages and most words are disyllabic,
word-medial, pre-final position is prosodically prominent.

Word prosodic patterns on consonant production may be stronger than
patterns related just to word position.

Stem-final stress is fairly common in the world’s languages. Among
languages with phonologically-predictable stress, between 18% - 31% have
stem-final stress (depending on the typological survey) (Gordon, 2016).
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Discussion

What about morphology? (speculation alert)

Word-initial strengthening has been found in English, Spanish, French,
Italian, Hungarian, and Korean, all of which are primarily suffixing
languages.

The other languages where word-initial strengthening has been observed
are either isolating (Taiwanese) or primarily suffixing with some prefixation
on verbs (Bardi) (Bowern, 2012).
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Discussion

Yoloxóchitl Mixtec has only prefixal inflectional morphology on verbs,
historical derivational prefixes on nouns, and pronominal enclitics which can
freely apply to most parts of speech (Castillo García, 2007).

This patterning is common among Otomanguean languages (Beam de
Azcona, 2004; Campbell, 2014; DiCanio, 2020, 2016; Macaulay, 1996).

If the goal of word-initial strengthening is to ensure reliable cues to word
segmentation (Katz and Fricke, 2018; White et al., 2020), ideally speakers
should ensure clear acoustic or articulatory cues in the initial portion of
words which happens to be co-extensive with a lexical stem.
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Discussion

Is strengthening structure-dependent?

In languages where the initial portion of the word does not immediately
inform listeners of the stem’s identity, it is less important for speakers to
strengthen it in the natural context of speech communication. Only two
types of patterns appear to be attested so far.

 Pfx-Pfx-Root 
➜ CV-CV-CVCV  Root/word-final strengthening 
 CV-CV-CVCV  Root-initial strengthening 
 CV-CV-CVCV  Word-initial strenghtening 
 
 Root-Sfx-Sfx 
➜ CVCV-CV-CV  Root/word-initial strengthening 
 CVCV-CV-CV  Root-final strengthening 
 CVCV-CV-CV  Word-final strengthening 
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Discussion

A future direction for research?

In languages with patterns of initial consonant mutation and/or processes
of prefixation, knowing the initial consonant does not aid the listener in
ascertaining lexical identity (Ussishkin et al., 2017).

This possibility has potential repercussions for models of speech recognition
which rely primarily on word onset identification (Norris and McQueen,
2008).
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Discussion
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Appendix

YM morphology

Though there are prononimal enclitics, many are vocalic and involve final
vowel replacement, e.g. /ju3Ba4/ ‘father’, /ju3Ba42/ ‘my father’, /ju3Bõ4/
‘your father’, etc (Castillo García, 2007; Palancar et al., 2016).

The stem-final syllable is therefore often also the locus of additional
morphological information.
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