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Motivation

Traditional Dialectology

• Originated in Europe

• Predominantly been focusing on sounds (segments)

Dialectometry/ Quantitative Dialectology

• Similar to traditional dialectology

• Mostly on European languages, but have been expanding beyond Europe recently

Tone languages

• More than half of the world’s languages are tonal (Yip 2002)

• Not many datasets with more than 20 dialects (of the same language) are publically 
available which contains both tones and segments

3



Discover the world at Leiden University

New Dataset!

Sinitic languages

• Yue and Pinghua

• Spoken in Southern China

• Tone languages

4



Discover the world at Leiden University

New Dataset!

Sinitic languages

• Yue and Pinghua

• Spoken in Southern China

• Tone languages

It consists of:

• 104 varieties

• 130 monosyllabic words

• E.g. Body parts, numbers, animals, geographical features etc.

• Both segments and tones
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Data sources

Dialect Surveys and Homonymic Syllabaries
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Dialect Survey (Survey of Dialects in 
the Pearl River Delta)

Homonymic Syllabary (The Phonology 
of Cangwu Local Vernacular in 

Guangxi)
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Localities and their respective sources
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Segmental Data
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Modifications to the original transcriptions

•Transcribers’ differences

-More than 1 transcriber

-Different conventions/ habits of transcription for the same 
sound

-Can influence the dialectometric analysis

•Normalisation/ cleaning required
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Modifications

1. Comparison with existing recordings

-Guangzhou ‘water’ sœy → sɵy

2. Maintaining contrasts
3. Removal of redundant characters

-Gaoyang dialects ‘person’ ɲiɐn → ɲɐn

4. Simplification of overly detailed transcriptions

-HK (Kam Tin) a → a

5. Consistency of onsets

6. Conversion from Chinese IPA to Standard IPA

-Guangzhou ‘skin’ pʼei → pʰei

7. Phonetic alignment
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Levenshtein Distance between Raw vs. 
Cleaned Transcriptions
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Tonal Data
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Tonal data

•The existing digital tonal datasets generally consist of 
about 20-30 dialects

•Our dataset

-Same number of words as the segmental data

-Same items (130)

-Same dialects (104)

-Allows us to compare the segmental and tonal variation 
of the same area
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Tone notations

•Chao’s (1930) tone letters
•Contour levels: 1, 2, 3, 4, 5
-1 is the lower pitch level, 5 is the highest

•Combination of pitch levels to represent a tone contour
-Level tones: 11, 22, 33, 44, 55
-Rising tones: e.g. 12, 24, 25, 45
-Falling tones: e.g. 51, 42, 31, 43
-Concave tones: e.g. 413, 512
-Convex tones: e.g. 232, 253
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Tone representation in dialectometry

•Chao’s (1930) transcription system cannot directly be used for 
dialectometry (Sung et al. Forthcoming)

•Requires further conversion to yield meaningful tone 
distances (when using tools like Gabmap or  LED-A.org)

-Tone-to-string (Tang 2009)

-Onset-Contour-Offset (Yang and Castro 2008)

-Modified Onset-Contour-Offset
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Modified Onset-Contour-Offset (mOCO)

• Modified from Yang and Castro’s (2008) representation

• Converts Chao’s (1930) transcription system into 3 parts:

- Onset (starting pitch of the tone)

- Contour (shape of the tone)

- Offset (ending pitch of the tone)

• Here is an example:
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Tone: 13

Onset: 1
Contour: Rising

Offset: 3

mOCO: LL-R-M
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Tone distances calculated with mOCO
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• Tone distances: 
applying Levenshtein
Distance (Levenshtein
1966, Heeringa 2004) 
on the mOCO
representation

• This representation 
corresponds to the 
perceptual dimensions 
(Gandour and 
Harshman 1978)

• It can differentiate 72 
out of 73 of the tones 
in the data
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Preliminary analysis of tonal 
variation
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Tonal variation

•In Chinese dialectology, very often studies on tones are 
descriptive

-Correspondences between Middle Chinese tone categories and 
present-day pronunciation

•Existing dialectometric studies of tonal languages

-Sometimes tones were neglected

-Typically with a small dataset

-Often combined with segments

-The tone distance metrics cannot differentiate a lot of the tones 
in the data (Sung et al. Forthcoming)
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Tone distances between dialects

•Between each pair of dialects in the data

-Calculate the Levenshtein distance between the 
tones of each word

-Sum the distances and divide it by the number of 
words compared (normalisation)
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Dialect distances of Yue (tones only)
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• MDS plot of 104 Yue 
dialects

• General pattern: 
continuum-like

• There is a clear 
cluster which seem 
to be isolated from 
the broader 
continuum
• Siyi dialects 

(red circle)
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Dialect distances of Siyi dialects (tones only)
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• Siyi dialects

• We can see 3 
patterns here:
• Group 1: 

Doumen, 
Taishan, 
Kaiping

• Group 2: 
Enping

• Group 3: 
Jiangman, 
Xinhui
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• Group 1 dialects

• Same tonemic
inventory

• Why do they not 
overlap on the MDS 
plot?

• How do we explain 
this pattern?

Dialect distances of Siyi dialects (tones only)
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Tone correspondences
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• Tone distances has 
to be accompanied 
with a tone 
correspondence 
table to get further 
insights

• We see Lexical 
Distribution 
differences (Wells 
1982), or ‘exceptions’ 
in grey

• These are detected 
and reflected in the 
aggregate tone 
distances
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Conclusion

New Dataset

• 104 Yue-Pinghua dialects

• 130 words

• Segments and tones

New tone distance metric

• mOCO is able to differentiate 72/73 tones in the dataset

New discovery on tonal variation

• There seems to be a dialect continuum on the tonal level in the Yue-speaking area

• Tones can vary on the tonetic, tonemic as well as lexical distribution
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Data availability

OSF repository:

https://osf.io/j5gxz/

•Contains the data and

Tone conversion scripts (Python)

Full datasets are under embargo at the moment
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Contact info:
Matthew Sung: 
h.w.m.sung@hum.leidenuniv.nl

https://osf.io/j5gxz/
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Thank you for your 
attention!

Contact info:
Matthew Sung: 
h.w.m.sung@hum.leidenuniv.nl
Personal website: 
https://sites.google.com/view/matthew-
sung-dialectologist/home

mailto:h.w.m.sung@hum.leidenuniv.nl
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