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Articulatory variation

Examining variation for non-segmental representations

@ Research on sound change has primarily focused
on changes to the phonetic implementation of
phonemes, or to more phonological properties
like allophonic conditioning.

e What about community-level change to
subphonemic representations?

e Nasalization!

@ Vowel nasalization in Michigan English.
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Why nasalization in Michigan English?

Do Michiganders sound nasally?

@ There is a strong folk linguistic belief in
Michigan that Michigan English sounds nasally.
e "That's a pretty Michigan nuance — talk through
your nose be nasal ... Talk as though your lower
jaw doesn't exist. .. It's been said that the
Michigan accent sounds like a pirate with a head
cold.” — excerpt from an interview with Edward
MCClelland, author of the book How to speak Midwestern
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@ Michigan English is found to have the presence
of nasal peaks, broadened F1 bandwidth and
anti-formants in oral vowels (Plichta 2004).



Non-segmental sociophonetic variation:
Nasalization

@ There were dialectal differences in the amount
of vowel nasalization in American English
(Tamminga and Zellou 2015, Zellou 2017).



Non-segmental sociophonetic variation:
Nasalization

@ There were dialectal differences in the amount
of vowel nasalization in American English
(Tamminga and Zellou 2015, Zellou 2017).

@ Coarticulatory nasalization has been found to be
a community-level change in progress in
Mid-Atlantic (Phlladelphla) (Zellou and Tamminga
2014).
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Questions

@ Does nasalization change over time in Michigan
English?
e Pre-nasal context [CVN]
e Pre-oral context [CV(]
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MI Diaries

Corpus of self-recorded speech

@ Longitudinal study run by the Sociolinguistics
Lab at Michigan State University (Sneller, Wagner &
Ye, 2022).

@ Self-recorded audio diaries.

@ Michigan residents (ages 3+).

@ This study examined a subset of the data from
the MI Diaries corpus.
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Sample speakers

@ born from 1948 to 2004 (aged 18-74).

@ 20 male, 32 female and 2 speakers who are
non—binary/prefer not to say.

@ 47 Caucasian, 3 Hispanic, and 4 multi-racial.
@ native speakers of American English.

@ grew up and currently reside in the state of
Michigan.
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Recordings and sounds

@ Recordings

@ 22 hours of recording.

e 30 min of speech per speaker (15-50min
depending on the length of their submissions).

o Target vowels

o LOT ([a], AA)
THOUGHT ([2], AO)
FACE ([e], EY)
GOAT ([ou], OW)

e TRAP ([z], AE) was excluded considering the
effect of different consonantal environments on the
production of [a] in Michigan English (Evans 2001;
Ito 1999b; Labov 1994; Mielke et al. 2017).

e High vowels are problematic with acoustic
measurements (Styler 2017a).
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Measuring nasalization with acoustics

@ Nasality was extracted with a modified Praat
SCript (Styler 2017a).
e Token counts: [CVN] 4107, [CVC] 8084, [SVS] 643

@ Acoustics measurement of nasalization:
Amplitude of F1 minus amplitude of first nasal
formant (A1-Pg) (Chen 1997).

@ A;-Pg measurements were taken at 10 time
points per vowel.

@ The [SVS] context is used as the baseline
because it is arguably the environment when the
vowel is least nasalized (Busa and Ohala 1995: Lintz and
Sherman 1961).
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e Dependent variables:
@ A;-Pg (degree of nasalization)
@ Duration of nasalization
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@ Birth year
@ Vowel
@ Context
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Statistical analysis
Modeling in R

@ Linear regression models:
e Dependent variables:

@ A;-Pg (degree of nasalization)
@ Duration of nasalization

e Independent variables:

@ Birth year
@ Vowel
@ Context

@ A log-likelihood model comparison was
conducted to determine the best-fitting model
(Baayen, 2012; Baayen et al. 2008).
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Nasalization decreases as birth year increases

The measurement for the degree of nasalization, aggregated across all vowels

A1-P0O mean (higher = less nasal)

Context

~ Pre-oral [CVCI\l
~ Pre-nasal [CVN]
~ Baseline [SVS]
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Nasalization variability increases w/ birth year

Standard deviations for the degree of nasalization, aggregated across all vowels

A1-PO0 standard deviation

Context

~ Pre-oral [CVC
~ Pre-nasal [CVN]
~ Baseline [SVS]
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@ Birth year is a significant predictor for the degree
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less nasalization they are likely to have.
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Degree of nasalization results summary

@ Birth year is a significant predictor for the degree
of nasalization. The younger the participant, the
less nasalization they are likely to have.

@ Young participants exhibit higher degree of
variability in their production of nasalization.

@ The pattern holds across all vowels and all contexts
(pre-nasal, pre-oral and baseline).
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Measuring duration of nasalization

@ Baseline to measure duration
o For every participant, the nasalization baseline is
the averaged A;-Pq values in the [SVS] context.
e The beginning of nasalization was defined as the
significant divergent time point between the nasal
trajectories in pre-nasal and pre-oral contexts and
the baseline.

— P L

Degree of nasalization
o - N w £ (5]

Context
=e= Pre-nasal

=0= Pre-oral
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Duration Results

@ Unlike for degree of nasalization, birth year is
not a predictor for duration of nasalization.
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Duration Results

@ Unlike for degree of nasalization, birth year is
not a predictor for duration of nasalization.

@ Duration shows little variation in pre-nasal CVN
context.
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Duration of nasalization:CVN

Pre-nasal Vs are fully nasalized

Percentage of vowel nasalization

1004

754

50 A

254

Yy

Context

CVN

Vowel
LOT
THOUGHT
FACE
GOAT
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Duration of nasalization: CVC and CVN

Pre-nasal Vs are fully nasalized; Pre-oral Vs are sometimes nasalized

Percentage of vowel nasalization

1004

754

50 A

254

| ]

g

Context

CVN

Vowel
LOT
THOUGHT
FACE
GOAT
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Duration Results

@ Duration shows little variation in pre-nasal CVN
context.
e American English speakers exhibit extensive vowel
nasalization from the very beginning of the vowel
(phonologized nasalization) (Sole 1992).
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Duration Results

@ Duration shows little variation in pre-nasal CVN
context.

e American English speakers exhibit extensive vowel
nasalization from the very beginning of the vowel
(phonologized nasalization) (Sole 1992).

@ A bimodal distribution in pre-oral context.

@ In comparison with the baseline nasalization,
speakers’ vowels are either fully nasalized (100% of
the vowel is more nasal than the baseline) or not
nasalized at all.

e The [SVS] context may not be a good baseline.
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Discussion

Takeaways

@ Change in Michigan English nasalization
e Michigan English is getting less nasally in apparent
time.
e The decrease is only in degree of nasalization, not
duration.
@ Variation in Michigan English nasalization

e Degree of nasalization is subject to lots of
interspeaker variation for younger Michiganders.
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and Discussion

Implications for sound change

Examining variation in articulation helps us probe the actuation problem

@ (Loss of) nasalization seems to be a change in
progress in Michigan as it is in Philadelphia.

20



Discussion

Implications for sound change

Examining variation in articulation helps us probe the actuation problem

@ (Loss of) nasalization seems to be a change in
progress in Michigan as it is in Philadelphia.

@ Could this be a result of the salience/stigma of
nasalization?

20



Discussion

Implications for sound change

Examining variation in articulation helps us probe the actuation problem

@ (Loss of) nasalization seems to be a change in
progress in Michigan as it is in Philadelphia.
@ Could this be a result of the salience/stigma of

nasalization?
e Variation and change

20



Discussion

Implications for sound change

Examining variation in articulation helps us probe the actuation problem

@ (Loss of) nasalization seems to be a change in
progress in Michigan as it is in Philadelphia.

@ Could this be a result of the salience/stigma of
nasalization?

e Variation and change

o Interspeaker variation, coupled with the
coarticulatory bias, facilitates the initiation of

sound change (Baker et al. 2011).

20



iscussion

Implications for sound change

Examining variation in articulation helps us probe the actuation problem

@ (Loss of) nasalization seems to be a change in
progress in Michigan as it is in Philadelphia.
@ Could this be a result of the salience/stigma of

nasalization?
e Variation and change

o Interspeaker variation, coupled with the
coarticulatory bias, facilitates the initiation of
sound change (Baker et al. 2011).

e It would be informative to also investigate
intraspeaker variability, which could be an
indication of a change in progress via grammar
competition (Kroch 1978, Fruehwald.2013; Sneller2018).
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Conclusion and Discussion
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Thank you for your time!

@ | would like to thank ...

o the MI Diaries project (https://mi-diaries.org)

e the Sociolinguistics Lab at MSU
(https://sociolab.msu.edu)

e our transcribers and participants

... for their continuous support.

@ The slides for this talk and my contact info can
be found at:

https://yonggingye.github.io/
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The degree of nasalization decreases

by vowel
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Conclusion and Discussion

The variability for degree of nasalization
Increases

by vowel
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Duration of nasalization in CVC: a fully

nasalizing speaker
Individual speaker: MCD00016
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Duration of nasalization in CVC: a

non-nasalizing speaker
Individual speaker: MCD00268

CCCCCCC
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Age related change?

o Age related physiological changes are definitely
present in many realms. Could nasalization
change be age related changes?
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Discussion

Age related change?

o Age related physiological changes are definitely
present in many realms. Could nasalization
change be age related changes?

@ There was no consensus in the literature on how
age affects nasal openness/resistance and their
study with Korean participants found that
speaker’s nasalance decreases with age (in
contexts with nasal consonants) although
significant increases were observed in speakers’
nasal cavity volume and nasal patency as they
age (Xu et al, 2019).
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d Discussion

Normalization

@ Baseline may be changing.

e Normalizing variations using speaker’s baseline
nasality is based on the assumption that the
variation in the baseline is not socially meaningful
(patterns with social factors such as birth year or
gender) and is not going through a process of
change.

e If the reference point is changing, normalizing
could disproportionately favor one age group and
penalize another.
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nd Discussion

Normalization

@ Baseline may be changing.

e Normalizing variations using speaker’s baseline
nasality is based on the assumption that the
variation in the baseline is not socially meaningful
(patterns with social factors such as birth year or
gender) and is not going through a process of
change.

e If the reference point is changing, normalizing
could disproportionately favor one age group and
penalize another.

@ In the current study, the degree of nasalization
in [SVS] context does pattern with birth year.
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Bith year is a significant predictor

Table: Summary of the results of the linear regression model
for the average degree of nasalization

Estimate  Std. Error tvalue  Pr(>|t|)

(Intercept) -56.66 27.86 -2.03 0.04"
birthYear 0.03 0.01 2.30 0.02°
THOUGHT 0.54 0.57 0.93 0.35
FACE -0.60 0.56 -1.06 0.29
GOAT 0.31 0.56 0.55 0.58
ContextCVC -1.93 0.50 -3.90 0.0001***

ContextCVN -5.34 0.50 -10.78 0.00™**
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Birthyear and the duration of nasalization
Model Results

Table: Summary of the results of the linear regression model
for the duration of vowel nasalization.

Estimate  Std. Error  tvalue Pr(>|t|)

(Intercept)  -94.48 27069  -0.35 0.73
birthYear 0.08 0.14 0.55 0.58
THOUGHT  -7.35 5.31 -1.38 0.17
FACE -0.04 5.29 -0.01 0.99
GOAT -3.08 5.28 -0.58 0.56

ContextCVN 38.96 3.75 10.40 0.00™*
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