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Slides for the presentation are on my homepage at https://cc.oulu.fi/~scoats
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Background

Traditional view: Regional variation is limited in AUS and NZ. "Australia is, generally speaking, linguistically unified
(Mitchell & Delbridge 1965: 13).

Australia

 Lexical items, e.g. potato cake/scallop/fritter (Bryant 1989)
e Realization of words like dance ([deens] or [dans]) can differ, /a/ more common in Adelaide than Melbourne,
Sydney, and Brisbane (Horvath & Horvath 2007)

New Zealand

» Lexical divergence of children's playground vocabulary items (Bauer & Bauer 2002)
° Rhoticity in the South Island (Kennedy 2006; Marsden 2013)

Recently: Some regional phonetic variation exists in Australia

» Analysis of 5,722 vowel tokens in hVd words by 109 younger speakers from Melbourne, Sydney, Adelaide, and
Perth (cox & Palethorpe 2019)
» Some evidence for distinctive realization of GOAT diphthong in Adelaide, other vowels with mixed results

This study: Investigation of regional variation based on audio and transcripts from YouTube videos
indexed in the Corpus of Australian and New Zealand Spoken English
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CoANZSE (Coats 2022, 2024)

ASR transcripts from YouTube channels of regional and local councils

Many recordings are meetings: advantages in terms of representativeness and comparability
Speaker place of residence (cf. videos collected based on place-name search alone)

Topical contents and communicative contexts comparable

Content either in the public domain (US) or can be used under "fair use" or "fair dealings" provisions of
copyright law (e.g. Australian Copyright Act of 1968)

Steven Coats
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Example video

Maranoa Regional Council - Ordinary Meeting - 24 Novemb...
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WebVTT file e

1 WEBVTT
Kind: captions
Language: en

RN

4
5 00:00:01.160 --> 00:00:06.550 align:start position:0%
[Music]
00:00:06.550 ——> 00:00:06.560 align:start position:0%
[Music]
3 00:00:06.560 —-> 00:00:08.150 align:start position:0%
4 [Music]
.5 uh<00:00:06.960><c> welcome</c>
00:00:08.150 ——> 00:00:08.160 align:start position:0%
uh welcome
1 00:00:08.160 —-> 00:00:10.950 align:start position:0%
2 uh welcome
1i'd<00:00:08.320><c> like</c><00:00:08.480><c> to</c><00:00:08.639><c> open</c><00:00:08.880><c> the</c><00:00:09.040><c> meeting</c><00:00:09.360><c> at</c><00:00:09.519><

S ]

00:00:10.850 ——> 00:00:10.960 align:start position:0%
i'd like to open the meeting at % 12 a.m

00:00:10.960 ——> 00:00:13.19%0 align:start position:0%
0 i'd like to open the meeting at 9 12 a.m
}1 thank<D0:00:11.200><c> you</c><00:00:11.280><c> for</c><00:00:11.440><c> your</c><00:00:11.599><c> attendance</c>
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country | state | name channel_name | channel_url video_title | video_.id upload_date | video_length | text_pos location | latlong nr_words
62/64
Wollondilly Road %53' N>F<’>? 2535 il 1O
o | Aus NSW | Shire Wollondilly https:/www.youtube.com/c/wollondillyshire | Resurfacing | zZVr6S5XkJ28 | 20181127 146120 my_PRPS_3.75 it Pligiam | eI, oo
. Shire . NSW 150.612913)
Council Video name_NN_4.53 2571
is_VBZ_4.74 ... e
Australia
Wollondilly Y‘Vs:;:ee;pm ginLiHﬁﬁﬁ 40 9% s'i/::‘g'e
1| AUS NSW | Shire Ul e e R e p4MjirCcloU | 20220301 181959 i_PRP_1.439 i [Plisiam | RO, o
. Shire 2022 - X NSW 150.612913)
Council m_VBP_1.439
Mayor Matt ‘ust_RB_176 2571,
Gould JUSt_RE_176 ... Australia
council_NNP_0.53 32/64 |
Wollondilly . Transport is_VBZ_1.53 enangle
. Wollondilly . . . S St, Picton | (-34.1700078,
2 | AUS NSW | Shire . https:/www.youtube.com/c/wollondillyshire | Capital DXIkVTcmeho | 20180417 140.450 placing_VBG_1.65 347
. Shire . . NSW 150.612913)
Council Works Video is_VBZ_2.07 2018- 2571
19_CD_2.57 ... Australia
c i g_NNP_0.399 62/64
Wollondilly M‘;‘;[c‘i‘;'g 'day_NNP_0.399 | Menangle
; Wollondilly . . . guys_NNS_0.799 St, Picton | (-34.1700078,
3 | AUS NSW Shlre_ Shire https:/www.youtube.com/c/wollondillyshire | Wrap Up 2NhuhF2fBu8 | 20220224 107.840 and_CC_112 NSW 150.612913) 341
Council February
welcome_JJ_1199 | 2571,
2022 .
Australia
[Music]_XX_0.85 62/64
. it_PRP_2.27 Menangle
Wollondilly . CITY DEAL , X
. Wollondilly . . . s_VBZ_2.27 St, Picton | (-34.1700078,
4 | AUS NSW ghlre ' Shire https:/www.youtube.com/c/wollondillyshire gol\jllgrch 4-cv69ZcwVs | 20180305 130.159 a DT_3.27 NSW 150.612913) 420
ounct fantastic_JJ_3.36 | 2571,
Australia
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CoANZSE Audio: https://coanzse.org

e Transcripts cut into 20-word
chunks

» Audio segments retrieved
based on word timing tags 9y

e Searchable online CoOAZNSE
data, including audio and |
forced alignment files e, 4

e Powered by BlackLab (pe Does R,

etal. 2017), developed at the a
Dutch Language Institute The Corpus of Australian and New Zealand Spoken English is a 195-million-word corpus of geolocated automatic
" " speech recognition transcripts of video content from local governments in Australia and New Zealand, created for the
e "Under the hood": Apache . . . . . :
study of lexical, grammatical, phonetic, and discourse-pragmatic phenomena of spoken language. CoANZSE Audio
Lucene contains, in addition to the complete textual content of the corpus, audio files and forced alignments in Praat's
p P g

e Accessible via Shibboleth TextGrid format for most transcripts.
authentication
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CoANZSE size by country/state/territory

Location
Australian Capital Territory
New South Wales

Northern Territory

Queensland

South Australia

Tasmania

Victoria

Western Australia

New Zealand

Total

nr_channels nr_videos

8
114
1
58
50
21
78
68

74

482

650
9,741
289
7,356
3,537
1,260
12138
3,815

18,029

56,815

nr_words

915,542
27,580,773
315,300
19,988,051
13,856,275
5,086,867
35,304,943
8,422,484

84,058,661

video_length (h) nr_audio_files

1M1.79
3,428.87
48.72
2,642.75
1.716.72
636.99
4,205.40
1,063.78

10,175.80

195,528,896 24,030.82

41,752
1,299,949
6,628
950,084
643,866
240,453
1,624,830
386,898

3,926,216

9.122,676
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Cloud storage .tar.gz files — temporary local directory — MFA — formant extraction

s3allas: / coanzse_complete / SA / City of Mitcham / b | e ) ' = -8
© Recent
_JShow Owner/Mode () Show Dotfiles  Filter D 46HCQVS5]53c_0000009600000642_0.txt w
Showing 43 rows - 0 rows selected £ Home J 4sticavsisac_0000009600000642_0.wav 248pr2023 T
- Type 4 Name Size Modified at
P [ Desktop 46HCQVS)S3c_0000066400001634_1 txt %
) -_v-rFGoGoE tar.gz i~ 6.84 MB 4/24/2023 10:21:14 PM [E] EE=micnis J7] 4sHcqQusisse_0000066400001634_1wav P
~ Downloads
. ~LidvGyYfoM tar.gz - 453 MB 4/24/2023 10:20:36 PM 46HCQV5{S3c_0000171200002506_2.txt o
43 Music
JJ 4sricQusisac_0000171200002506_2.wav : 1
) 46HCQVS]S3c tar.gz i~ 16.6 MB 4/24/2023 9:50:20 PM @ Pictures
'a Videos 46HCQVSjS3c_0000252800003114_3.txt te: 4 A v
- Q7e_4Pis.tar.gz HE 274 MB 4/24/2023 10:20:57 PM —
@ Trash JJ 46HCQVS]S3c_0000252800003114_3.wav hd
) M 2 i
SKBIMiihIHc tar.gz E 524 MB 4/24/2023 11:45:58 PM B e, £6HCQUS|S36_0D00312800004010_4 xt . P,
- 6X9f_fPn3zA tar.gz HR 144 MB 4/24/2023 10:15:37 PM JJ 46HCQV5jS3c_0000312800004010_4.wav w
46HCQVS]S3c_0000402400004650_5.txt %
] 7DUwI1KGAVKo tar.gz HEs 13.1MB 4/24/2023 11:48:34 PM
JJ 46rcQusissc_0000402400004650_5.wav 1
O BOu7ABgY7sU.tar.gz H 67.6 MB 4/24/2023 10:13:23 PM
46HCQVS)S3c_0000472000005434_6.txt &
JJ 4sricavsisac_0000472000005434_6.wav 1.3 MB 24 Apr 202 ]
46HCQVS)S3c_0000544000006202_7 txt 4 7
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Pipeline: Montreal Forced Aligner (Mcauliffe et al. 2017)

e For each location: all audio
and transcripts (i.e. 20-word
chunks) sent to MFA

®  English_MFA_Acoustic Model_v3.0.0,
trained on Common Voice
English v8.0 (ardila et al. 2020),
English_MFA.dict

e "Adapt" functionality in MFA:
Gaussian Mixture Model
means adjusted on the basis
of the audio for each location

Setting up corpus information...
Loading corpus from source files...

Found 1 speaker ac file, average number of utterances per speaker: 1.0

Initializing multiproce ng jobs...

Number of jobs was specified as 3, but due to only having 1 speakers, MFA will only use 1 jobs. Use the
--single speaker flag if you would like to split utterances across jobs regardless of their speaker.
Normalizing text...

Generating MFCCs...

Calculating CMVN...
Generating final features...

Creating corpus split...
Compiling training graphs...

Performing first-pass alignment...
Generating alignments...

Calculating fMLLR for speaker adaptation...

Performing second-pass alignment...
Generating alignments...

Steven Coats
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Pipeline: Parselmouth-Praat (sadoul et al. 2018)

Python interface to Praat, widely used software for acoustic analysis (Boersma & Weenink 2023)

Intergration into Python simplifies workflows and analysis

Settings: automatic time step, five formants, maximum formant frequency of 5,500 Hz, window length 0.025
seconds, pre-emphasis > 50 Hz

Extraction of F1and F2 formants and bandwidths at vowel midpoint

Filtering and outliers:

» Filtering: stressed vowels in content words not followed by nasals or liquids

» Removal of stopwords with NLTK

» Word stress on the basis of values from the CMU Pronunciation Dictionary (weide et al. 1998)

« Outliers removed with Mahalanobis distance on the basis of critical value of the 95% quantile of the X2

distribution
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Pipeline: Spatial analysis

Tobler's first law: "everything is related to everything else, but near things are more related than distant things”
(Tobler 1970)

e Moran's | and Getis-0Ord G; based on mean F1and F2 values at each location
o Spatial weights matrix W based on distance band w;; = 1/d;;
Minimum distance: all locations must have at least one neighbor
For each vowel and formant, only locations with at least 200 tokens considered
Spatial analysis conducted for AUS and NZ separately
Calculated with esda and pysal Python packages

O O O O

Moran's / (Moran 1950): Takes into account attribute values at all locations in a dataset and summarizes the overall
extent of spatial correlation

» 1: perfect clustering of similar values, 0: random spatial distribution of values, -1: pefectly even dispersion of
values

Getis-0rd G; (cetis & Ord, 1992; Ord & Getis, 1995): ldentifies spatial clusters by evaluating the values at each location in the
dataset in comparison with neighboring locations, in relation to the global dataset

» Positive for the location and its neighbors > global mean; O: value = global mean; negative: value < global
mean
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Number of vowel tokens analzyed o
Vowel AUS NZ
/i/ 59,950 51,189
/1/ 861,190 609,445
/e/ 1,341,498 707105

/a/(=/a/) 1136,901 711,761

Total 3,399,539 2,079,500
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Results: Australia
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Results: New Zealand

i f1 i f2 1f1 1f2 e f1 e f2

Sydney
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Preliminary findings

Some evidence for overall/global spatial clustering of f1 and f2 values in Australia and New Zealand
The magnitude of local spatial autocorrelation values is not high

Front vowels in Australia are lowering and fronting (cf. Cox & Palethorpe 2008; Cox et al. 2024)

This may be led by changes in the major urban centers of Sydney, Melbourne, Adelaide, and Perth
Possibly influenced by L2 English of immigrants (Cox et al. 2024; Gonzalez et al. 2021; Travis et al. 2023)

Possible confirmation of these findings in large-scale dataset

Steven Coats
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Caveats

e Formant extraction methods (dynamic formant tracking)
 No demographic data, but some can be semi-automatically annotated (cf. Bredin 2023; Plaquet & Bredin 2023; Ferreira
2024)
» MFA pronunciation dictionary phones differ slightly from Australian English symbols
o Especially low and back vowels (but: Gonzalez et al. 2020; Mackenzie & Turton 2020)
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Summary OF OULU

Pipeline approaches can be used to automatically process large data volumes and extract formants for
millions of vowels

Incipient regional variation attested for Australia, and (somewhat) for New Zealand

Australian cities may be leading the changes

Still much to be donel
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