
mean = 0.60
median = 0.75
sd = 0.18

mean = 2.37
median = 2.45
sd = 0.27

Averages 
per state

Reference 
values from   

Becker (2019)

One dot per 
speaker
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The Low-Back-Merger Shift (Becker 2019)
Description
• BAT, BET, BIT lower and retract
• Arguably a chain shift
• triggered by BOT-retraction
• Typically BAT shifts the most
• BET and especially BIT less shifted

Distribution
• Now widespread across North America
• California (Eckert 2008), Oregon (Becker et al. 2016), 

Washington (Swan 2019), Canada (Clarke et al. 1995), Kansas (Kohn & Stithem), Ohio
(Durian 2012), Michigan (Nesbitt et al. 2019), Massachusetts (Stanford et al. 2019), 
Georgia (Stanley et al. this conference), etc.

• Common in, but not exclusive to, young people

Conclusions
In accordance with Fridland et al (2017:172), our findings suggest that “the 
West exhibits both homogeneity and heterogeneity.”

Findings of homogeneity:
• Most people have the LBMS Shift and BAN-raising to some degree.
• BET and BIT appear to be more consistent cross-region 
• Education level was not a significant predictor.
• Some potential regional patterns, though none were significant.

Findings of heterogeneity: 
• There is a wide range of attested values for both the LBMS Index and BAT-

BAN Pillai scores.
• Younger people, and sometimes women, had lower values for both, 

which suggests an apparent-time change in the LBMS Index and BAN-
raising in the West.
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Methods
Speakers
• Recruited via Amazon Mechanical Turk (“MTurk”; cf. Kim et al 2019)
• 85 speakers
• genders: 60 female, 4 non-binary, 21 male
• birth years: 1938–1998 (data collected in 2017)
• education: 8 no college, 46 some college, 31 finished college
• ethnicity: (unavailable due to error)

• 9 Western states
• Washington, Oregon, Nevada, Idaho, Montana, Utah, Wyoming, 

Colorado, Arizona, New Mexico
• (Funding limitations prohibited including California)

Procedure
• Read 132 sentences and a 300-item wordlist
• Submitted audio 10 sentences at a time. 

Processing
• Transcribed by hand
• Force-aligned with MFA (McAuliffe et al. 2007)

• Formants extracted with Fast Track (Barreda 2021)

• Removed unstressed vowels, removed stopwords, removed outliers, 
normalized, isolated midpoints, removed vowels before liquids and 
hiatuses, and removed diphthongs—in that order (Stanley 2021)

Analysis
• Extracted LBMS Index following Becker (2019).
• Calculated Pillai scores of BAN vs. BAT to measure BAN -raising.
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BEET

BIT

BET

BAT

BOT

BOUGHT

BOOT

BOAT

PUT

BUT

BET

However!
Previous accounts are based on isolated, independent studies.

“Clearly, collecting the same type of data from all sites would be optimal 
in allowing us the most reliable cross-region assessment.” (Fridland et al. 2017:172)

This study is a direct response to that call.

LBMS Index ▼

Four representative speakers’ vowel plots

Little BAN
raising.

A typical vowel 
space for this 

sample. Most extreme 
BAN-raising

BAT is much lower 
than BOUGHT

BOOT is quite backed

Greatest LBMS Index
BAT, BET, and BIT
are all shifted.

Overall look at the vowel space

Each dot represents the median F1-F2 measurement per speaker.

Pillai scores ▶BAT-BAN
Most people had typical 
LBMS Indices
• lowest values likely from 

bad audio quality.

Regional patterns
• Pacific Northwest perhaps 

more advanced
• Middle Rockies perhaps 

lagging behind

Other social patterns 
• No significant effects for 

gender or education.
• A small but significant 

effect for birth year: 
younger people are shifting 
more. ▼

Most people had clear 
separation. 
• p < 0.05 for MANOVA 

tests for all speakers.

Regional patterns
• Utah, Idaho, and Nevada 

lagging behind 

Other social patterns
• No significant effects for 

education.
• Women are separating 

more in apparent time 
while men are not (after 
excluding people born 
before 1960 since they had 
high leverage). ▼

men

women

Results

BAN

BAT is higher 
than BOUGHT


