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About the Fryske Akademy

• Founded in 1938.

• Core task is to conduct high quality scientific research on the Frisian
Case, with impact.

• Fundamental scientific research in the fields of

• linguistics, sociolinguistics, sociology, lexicography,
• multilingualism and language learning, minority languages,
• Old Frisian and the history of the Middle Ages, the early

modern era and the latest era.

• ICT and the development of digital tools and collections.
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Maps taken from Wikipedia and adapted.
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Picture: Erik and Petra Hesmerg
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Introduction
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Dialectology

• The study of dialect and dialects.
Chambers & Trudgill (1998)

• Dialect: a variety of a language that signals where a person
comes from.
Ivić, Pavle and Crystal, David. “dialect”. Encyclopedia Britannica, 22 Jul. 2014,

https://www.britannica.com/topic/dialect. Accessed 30 August 2022.

• Focus on geographical distribution and/or social factors such
as age, gender and position in society.
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The value of dialectology

• Dialects are a valuable source of information about
popular culture.

• Reflect the history of a language.

• Reflect the ethnic, cultural, and even political history of a
people.

• Knowledge of dialectal facts provides practical guidance to
school systems that are trying to teach the standard language.

Hamp, Eric P. , Ivić, Pavle and Lyons, John. “linguistics”. Encyclopedia Britannica, 11 Sep. 2020,

https://www.britannica.com/science/linguistics. Accessed 25 August 2022.
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Contribution to linguistics

• Since dialects greatly outnumber standard languages, they
provide a much greater variety of phenomena than languages.
Hamp, Eric P. , Ivić, Pavle and Lyons, John. “linguistics”. Encyclopedia Britannica, 11 Sep. 2020,

https://www.britannica.com/science/linguistics. Accessed 25 August 2022.

• Historical linguistics: study of space-time relation.

• Etymology: the history of a word or word element, including
its origins and derivation.
Britannica, The Editors of Encyclopaedia. ”etymology”. Encyclopedia Britannica, 6 Dec. 2021,

https://www.britannica.com/topic/etymology. Accessed 3 September 2022.

• Understanding mechanisms of language change in speech.
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Topics

• dialect geography
spatial dialectology

• expansiological dialectology

• structural dialectology

• dialect levelling

• perceptual dialectology

• dialectometry
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Dialect Geography
Spatial Dialectology
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Dialect geography

• Studies the geographic distribution of dialect(s).

• Chambers & Trudgill puzzle:
a traveller walking in a straight line will notice successive
small changes as he walks from village to village, but seldom,
if ever large differences.
Chambers & Trudgill 1998, Heeringa & Nerbonne (2001)
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Dialect geography

• Neogrammarian view: sound changes are exceptionlessness.

• In order to emperically test this, large amounts of dialect data
were collected.

• The initial results seemed to contradict the claim about
exceptionlessness of sound changes.
Chambers & Trudgill (1998), p. 14
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Georg Wenker

• Conducted first survey that can properly be called dialect
geography.
Chambers & Trudgill (1998)

• In 1876 and 1877 he sent out a questionnaire to
schoolmasters all over Germany.

• Sent to 50.000 schoolmasters, received about 45.000
completed questionnaires.

• 40 sentences in Standard German to be translated in dialect.

• Digitally made available at the University of Marburg.
See https://regionalsprache.de/SprachGIS/Map.aspx
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Georg Wenker

Picture taken from https://regionalsprache.de/dsa.aspx#2.5%20Kartierung
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Georg Wenker

• The 40 sentences were later translated in Switzerland,
Luxembourg, and also in the Netherlands and Flanders by
dialect speakers from over 2000 places.

• Questionnaires including the 40 Wenker sentences were sent
out in the Netherlands by P.J. Meertens in 1934.
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Johan Winkler 1874

• Algemeen Nederduitsch en Friesch Dialecticon [ General Low
German and Frisian lexicon ]

• 186 translations of the parable of the ‘prodigal son’ (Luke
15:11–32 of the Bible) into dialects of the Netherlands,
northern Belgium and western Germany.

• Orthographic transcriptions made by clergyman,
schoolteachers, notaries, etc.
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Harrie Scholtmeijer 1996

• Repeated the work of Winkler.

• 81 translations of the parable of the ’prodigal son’ of dialects
in the Netherlands.

• 74 variants are the same as in the Winkler 1874 source.
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1874 versus 1996

• Nerbonne & Heeringa (2000) converted the orthographic
transcriptions to phonetic transcriptions:

• 1874: detailed descriptions provided by Winkler were used.
• 1996: help of Harry Scholtmeijer.

• Pronunciation distances were measured dialectometrically for
each of 42 varieties in the Netherlands (including Standard
Dutch).
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Kern, Te Winkel, Willems

• Kern 1879: Netherlandic dialects:
184 words/sentences, 284 responses, 212 locations.

• Te Winkel 1895:
113 words, questions about morphology and vocabulary
209 responses, 194 locations.

• Willems 1885 and later: southern Dutch dialects (incl. French
Flanders):
2000 words/expressions, 347 responses of 337 locations.
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Dialect groups in the map of Te Winkel (1898). Source: Paul, H. (red.)

(1898), Grundriss der germanischen Philologie. Volume I.2. Strassburg.
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Blancquaert & Pée

• Reeks Nederlandse Dialectatlassen [ Series of Dutch Dialect
Atlases].

• 16 volumes, cover Netherlands, Flanders, a small part in
northwestern France and Bentheim in Germany.

• Texts from 1922–1975.

• 139 sentences, transcribed in a variant of IPA.
See: https://www.dialectzinnen.ugent.be/reeks-nederlandse-dialectatlassen/
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Map after: Van de Wijngaard, H. en R. Belemans (eds.) (1997), Het dialectenboek 4. Nooit verloren werk.

Terugblik op de Reeks Nederlandse Dialectatlassen (1925 -1982). SND, Groesbeek. p. 142. Online at:

https://www.dialectzinnen.ugent.be/reeks-nederlandse-dialectatlassen/
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Goeman, Taeldeman, Van Reenen

• Recordings made between 1979 and 2001.

• Focus on phonology and morphology, recordings phonetically
transcribed.

• 1976 items (words, phrases, a few short sentences) completed
orally

• 622 locations in the Netherlands, the Dutch-speaking part of
Belgium and French Flanders.

• 2 atlasses: FAND (phonology), MAND (morphology).
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Barbiers et al.

• Fieldwork was done between 2000 and 2003

• 267 measuring points in the Netherlands, the Dutch-speaking
part of Belgium and French Flanders.

• Focus on syntax.

• Data transcribed in a ‘normalized orthographic transcription’
system.

• Atlas: SAND (syntax), over 100 syntactic variables.
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Barbiers et al.

• DynaSAND: online tool for dialect syntactic research.

• database, search engine, cartographic component,
bibliography.
Barbiers, S. et al (2006). Dynamische Syntactische Atlas van de Nederlandse Dialecten (DynaSAND).

Amsterdam, Meertens Instituut. URL: http://www.meertens.knaw.nl/sand/.
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Georg Wenker

Map created with the online tool DynaSAND.
See http://www.meertens.knaw.nl/sand/.
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Expansiological Dialectology

29 / 111



Expansiological Dialectology

• Neogrammarian view: sound changes are exceptionlessness.

• Applies most to core dialects.

• The number of exceptions increases as one moves away from
the core.

• The urge and possibility of complete imitation diminish with
increasing distance from the core area.

• Language use can thus be geographically expansive.

• Expansiological in broader sense: relating dialect boundaries
with boundaries of human communication

Jan Goossens & Jacques Van Keymeulen, ‘Geschiedenis van de Nederlandse dialectstudie’ [History of Duch Dialect

Study]. In: Toponymie & dialectologie LXXVIII (2006), p. 37–97.
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Theodor Frings

• Germany, the twenties of the 20th century.

• Want to investigate the influence of human culture on dialect
variation.

• A language border is pre-eminently a cultural border.

• Strongly influenced Dutch dialectology.
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Gesinus Gerhardus Kloeke

• Kloeke (1927): Hollandic dialects in the West of the
Netherlands were leveling the other dialects in the 16th and
17th century.

• The words huis ‘house’ and muis ‘mouse’ which were likely
pronounced as

• as [hy:s] and [my:s] in the Hollandic dialects, and
• as [hu:s] and [mu:s] in the other dialects.

• Due to (trade) contacts with the prestigious Holland area, the
Hollandic pronunciation of the nucleus was adopted by
speakers of other and especially Low Saxon dialects as well.
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Lexical diffusion

• Lexical diffusion: the theory that a linguistic change spreads
gradually across the lexicon, from word to word.
Chambers & Trudgill (1998), p. 160

• Contrasts with the Neogrammarian view (sound changes are
regular).
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Gesinus Gerhardus Kloeke

• The /y:/ pronunciation spread more rapidly in the more
frequently used word huis than in the less frequently used
word muis.

• /y:/ diphthongized into /œy/, orthographically ui in the
Hollandic dialects and this new variant spread geographically.

• Adoption of a pronunciation mainly determined by the social
prestige of the area from which the pronunciation originates,
and not so much by its size.
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<oe> represents [u:], <uu> represents [y:], <ui> represents [œy].

The maps are taken from https://nl.wikipedia.org/wiki/Lexicale_diffusie and adapted.
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Klaas Hanzen Heeroma

• Westphalian expansion

• Westphalian dialects (in Germany) influenced the dialects in
the eastern Netherlands.

• Expansion took place between the twelfth and sixteenth
centuries.

• Publications between 1947 and 1963.
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Isoglosses (1)

• The term ‘isogloss’ first used by J.G.A. Bielenstein, a Latvian
dialectologist, in 1892.

• Greek isos means equal, Greek glōssa means language.

• Is the geographic boundary of a certain linguistic feature, such
as the pronunciation of a vowel, the meaning of a word, or the
use of some morphological or syntactic feature.
Defintion taken from Wikipedia at: https://en.wikipedia.org/wiki/Isogloss.
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Isoglosses (2)

• Isogloss bundle: the coincidence of a set of isoglosses.
Chambers & Trudgill 1998, p. 94

• Dialect areas are typically demarcated by isogloss bundles.

• Weijnen (1941) published isogloss map of Dutch dialects
which is indebted to the expansiological method.
Goossens & Van Keymeulen (2006), Geschiedenis van de Nederlandse dialectstudie.
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Map taken from Kruijsen, Joep en Nicoline van der Sijs (editors) (2016), Meertens Kaartenbank at

https://www.meertens.knaw.nl/kaartenbank/ launced in 2014.
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Map taken from Kruijsen, Joep en Nicoline van der Sijs (editors) (2016), Meertens Kaartenbank at

https://www.meertens.knaw.nl/kaartenbank/ launced in 2014.
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Map taken from Kruijsen, Joep en Nicoline van der Sijs (editors) (2016), Meertens Kaartenbank at

https://www.meertens.knaw.nl/kaartenbank/ launced in 2014.
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Map taken from Kruijsen, Joep en Nicoline van der Sijs (editors) (2016), Meertens Kaartenbank at

https://www.meertens.knaw.nl/kaartenbank/ launced in 2014.
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Structural Dialectology
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Uriel Weinreich 1954

• ‘Is a structural dialectology possible?’

• Treat language “as a unique and closed system whose
members are defined by opposition to each other and by their
functions with respect to each other, not by anything outside
of the system.”

• Allophonic differences between sounds are in a sense less
important than phonemic differences.
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Uriel Weinreich 1954

• Weinreich (1954:391): “a vowel in a particular word may be
pronounced with phonetically the same vowel in two local
dialects, but may be structurally different in the two dialects.”

• Moulton (1968:453): “What position does this vowel occupy
in the total vowel system at each of the many points under
investigation?”
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Finding areas?

• Each dialect characterized by its phoneme inventory.

• Phoneme: unit of sound that can distinguish one word from
another in a particular language (Wikipedia ‘Phoneme’).

• A dialect area is a set of local dialects that have the same
phoneme inventory.
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Phoneme inventories

In phonology, the following principles were discussed:

• the tendency to have symmetrical systems,

• the tendency to avoid gaps in the pattern,

• the tendency to maximize the phonetic distance between
adjacent phonemes (‘dispersion’),

• the operation of ‘push chains’ and ‘drag chains’, etc

Taeldeman, J., & Niebaum, H. (2013). History and development of Dutch dialect research. Language and Space:

An International Handbook of Linguistic Variation: Dutch. Berlin: Mouton de Gruyter, 13-34.
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However ...

... varieties may differ in terms of phoneme

• inventory:
how many and which phonemes they have;

• distribution:
they may have the same inventories but can differ in the
phonological environment in which particular phonemes occur;

• incidence:
they may share the same inventory but can differ in the
incidence of particular phonemes in the sets of words.

Chambers & Trudgill 1998, Dialectology, section 3.2
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Dutch/Flemish scholars

• In phonology, Heeroma and Fokkema (1961) were the first
advocates of structuralist dialect geography.

• “In order to account for the phonological stratification of the
dialects of a certain area, one should first of all pay attention
to the phoneme systems of the respective subareas.”
Taeldeman & Niebaum 2013, p. 20.

• Most comprehensive overview of structural dialect geography:
Goossens (1969), Strukturelle Sprachgeographie [structural
language geography].
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Dialect Levelling
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Dialect levelling (1)

• Hoppenbrouwers (1990) defines regiolect as “a continuum of
interlanguage forms that encompass the whole area between
dialect and standard language” (p. 84). Two phases:

• the dialects lose the characteristics that made them
distinguished from each other;

• other dialect features get lost which make them more similar
to Standard Dutch.

See also Hinskens (1993, 1996), Auer & Hinskens (1996), Hinskens, Auer & Kerswill (2005)
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Dialect levelling (2)

• Heeringa & Hinskens (2014) confirmed that Dutch dialects
are changing and becoming less differentiated.

• In 2008–2011 they collected data for 86 local dialects of
Dutch and Frisian.

• In each location older and younger speakers were recorded.

• Dialect change was measured (dialectometrically) in apparent
time, focusing on lexis, morphology and sound components.
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Dialect levelling (3)

• They found that geographically, dialect change is a capricious
process.

• The lexical level had been affected the most, while the
morphological level was the most stable.

• In the Netherlands dialects are significantly converging
towards standard Dutch, but this was not the case for the
Belgian (Flemish) dialects.

• Dialects have in general converged towards each other.
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Con-/divergence at the lexical level (left), morphological level (center) and in

the sound components (right) to/from Standard Netherlandic/Belgium Dutch.

Red dots indicate convergence and blue dots indicate divergence.
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Con-/divergence at the lexical level (left), morphological level (center) and in

the sound components (right). Red lines indicate convergence and blue lines

indicate divergence.
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Dialect levelling (4)

• Heeringa & Hinskens (unpublished work)
This work has been presented on the IXth Congress of the International Society for Dialectology and

Geolinguistics in Lithuania, Vilnius on July 24, 2018.

• At the lexical and morphological level: the larger the distance
of a local dialect to Standard Dutch, the more it changed.

• Convergence to Standard Dutch is a significant predictor of
change at all levels.
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Perceptual Dialectology

57 / 111



Willems 1885

• Survey done by P. Willems in 1885.

• Focus on Franconian dialects.

• More than 2000 items, collected 347 questionnaires from 337
different localities.

• Among other questions, the speakers were asked about the
similarity of dialects in surrounding localities.
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Willems 1885

• On the basis of this data, Willems constructed a map in which
localities where connected with four types of arrows having
four different meanings:

• same dialect
• slightly different
• very different
• completely different

• Related studies took place in Japan during the early 20th
century.
Mase, Yoshio (1999) [1964]. “Dialect consciousness and dialect divisions”. In Dennis Preston (ed.).

Handbook of Perceptual Dialectology (1 ed.). Amsterdam: John Benjamins. pp. 71–99.
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Little arrow method (1)

• In 1939 the Department of Dialects of the Royal Netherlands
Academy of Sciences and Letters in Amsterdam conducted a
questionnaire.

• About 1500 correspondents in all parts of the country.

• One of the questions was:
In which nearby location(s) do people speak the same or
nearly the same dialects as yours?
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Little arrow method (2)

• In 1946 Weijnen published a map which was constructed on
the basis of the first question in this survey.

• Noord-Brabant (a southern province in the Netherlands).

• On the map, places in which, according to the speakers,
(nearly) the same dialects are spoken are connected by arrows.

• In that way, white strips arise where there are no arrows; these
are the dialect borders.
Weijnen (1966)

• This approach is called the little arrow method.
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Map published by Weijnen (1946, 1958, 1966) and taken from Kruijsen, Joep & Nicoline van der Sijs (editors)

(2016), Meertens Kaartenbank at https://www.meertens.knaw.nl/kaartenbank/ launced in 2014.
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On the right: map of Rensink (1955) (?) taken from Kruijsen, Joep en Nicoline van der Sijs (editors) (2016),

Meertens Kaartenbank at https://www.meertens.knaw.nl/kaartenbank/ launced in 2014.
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Weakenesses

• Non-linguistic factors (e.g. socio-economic) may influence
perception.

• In some areas there was a very low response of correspondents.

• Sometimes speakers at location A judge the dialect at
location B as the same, but not vice versa.
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Perception experiment

• Heeringa & Hinskens (unpublished work)
This work has been presented on Methods XVII in Germany, Mainz on August 1, 2022.

• Speakers of local Dutch dialects listened to recordings of local
dialects and judged the difference to their own dialect.
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Stimulus material

• Selected from recordings of 81 different local Dutch dialects
(The Netherlands, Flanders);

• Identical / highly similar text across the 81 local dialects.

• Per dialect: recording of older male speaker and younger
female speaker;

• 12 different groups of dialects.
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Procedure (1)

• Each subject hears fragments of speech in 8 different dialects.

• 2 versions of each dialect (for older male and younger female
speaker, respectively).

• The 8 different dialects are:
• the subject’s (i.e. listener’s) own dialect,
• 5 geographically nearest dialects,
• 1 dialect from a neighbouring group,
• 1 dialect from the geographically next group.

• Order of presentation randomized.
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Procedure (2)

• Each fragment consists of 13 sentences; in total less than 40
seconds.

• Total duration: 16 × 40 seconds ≈ 11 minutes
• Per fragment subject (listener) determines whether the dialect

is:

0. identical to own dialect
1. almost identical
2. different, but related
3. strongly different
4. very strongly different
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Averaged perceptual distances Averaged perceptual distances
among 81 local dialects. among 81 local dialects. Only

distances rated as 0 (equal) or
1 (almost equal) are shown.
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We have to restrict the comparison to the Netherlands. We see that by far most of
the patterns in the left map also occur on the older map. But some patterns do not
and are therefore perhaps new. Examples are those in Holland near Haarlem and also
some patterns in Overijssel and Drenthe.
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Explaining perception (1)

• Dialectometric measurements were made as well on the basis
of the same recordings at:

• the lexical level
• the level of the sound components
• the morphological level;

• For each level both on the basis of the recordings of the
• older male speakers
• younger female speakers.
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Explaining perception (2)

• Other variables:
• age of listener
• gender of listener
• group of speaker (older male/younger female)
• heard own recording (yes/no)
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Explaining perception (3)

• Only (most) dialectometric variables explained the perceptual
measurements:

sound components > lexical > morphological
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Dialectometry
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Overview

• Categorical
• Corpus-frequency-based
• Levenshtein distance
• Acoustic
• Articulography

77 / 111



Categorical (1)

• ‘Dialectometry’ means ‘the measure of dialect’; term coined
by Jean Séguy.

• Séguy and his research team measured the linguistic distance
between two local neighboring dialects as the percentage of
items on which they disagreed.
Ségey (1973), Chambers & Trudgill (1998)

• Can be used for any linguistic level.
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Example

• Example: calculate the lexical distance between English and
Dutch on the basis of six items:

English Dutch
house huis 0
milk melk 0
tree boom 1
market markt 0
car auto 1
leg been 1

3

• Distance: 3/6 = 0.5. Percentage: 50%.
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Categorical (2)

• Hans Goebl (1982, 1984, 2010):

• RIV = Relative Identity Value:
measures similarities instead of differences

• WIV = Weighted Identity Value:
similarity in rare features is weighed more heavily than
similarity in frequent ones.

80 / 111



Application to Dutch

• Lexicon:
Kruijssen (1990,1992) (13 vars, Brabant/Limburg), Heeringa and
Nerbonne (2006) (Dutch, 360 vars, 125 items, WIV used), Giesbers
(2008) (Kleverlands area).

• Sound components:
Van der Veen (1986, 1994) (West Frisian, 87/96 phenomena).

• Morphology:
Heeringa et al. (2009) (Low Saxon, 130 vars, 137 phenomena).

• Syntax:
Spruit (2008) (Dutch, 267 vars, 507 phenomena, RIV and WIV used).
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Corpus-frequency-based: phones (1)

• Hoppenbrouwers & Hoppenbrouwers (2001) introduced the
phone frequency method.

• They used phonetic transcriptions of 139 sentences in 156
locations in the Reeks Nederlandse Dialectatlassen.

• For each location count the frequencies of phones (segments).

• Since the texts differ in size, relative frequencies are used.
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Corpus-frequency-based: phones (2)

Assume dialects A and B have the following relative frequencies:

[i] [e] [a] [o]

dialect A 10% 25% 40% 25%
dialect B 20% 40% 20% 20%

difference 10% 15% 20% 5%

The distance between A and B is the sum of the percentage
differences which are shown in the last row:

10% + 15% + 20% + 5% = 50%
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Corpus-frequency-based: features (1)

• Hoppenbrouwers & Hoppenbrouwers (1988, 2001) introduced
the feature frequency method.

• Use phonetic transcriptions of 139 sentences of 156 locations
in the Reeks Nederlandse Dialectatlassen.

• Accommodates the insight that phonetic similarity is gradual.

• Count the number of sounds in the texts as [ advancement
front ], [ height low ], and so on, to obtain feature
frequencies.

• Per text the relative frequencies of different feature values are
obtained.
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Corpus-frequency-based: features (2)

• Heeringa, Nerbonne, and Osenova (2010) used
Hoppenbrouwers’ techniques in order to investigate language
contact effects between Bulgarian dialects and the languages
of the countries bordering Bulgaria.

• These techniques do not require the same words to be
sampled in different sites.
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Corpus-frequency-based: morphosyntax

• (Not Dutch:) Szmrecsanyi (2008) investigates variation in
British English dialects by using the Freiburg English Dialect
Corpus.

• Interview material from 162 different locations in 38 different
counties.

• Text frequencies of 62 morphosyntactic features, provided a
62-dimensional frequency vector per locality.

• Distance between a pair of varieties: the square root of the
sum of all squared frequency differentials (Euclidean distance).
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Corpus-frequency-based: POS trigrams (1)

• Nerbonne & Wiersma (2006) measured the impact of L1 on
L2 syntax in second language acquisition on the basis of
corpora of English of Finnish Australians.

• Assign part-of-speech (POS) tags to the words in the corpora.

• Make an inventory of trigrams of POS tags across the texts of
the different language varieties.

• Counts the number of occurrences for each trigram per variety.

• Thus a vector of trigram counts is obtained for the text of
each variety.
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Corpus-frequency-based: POS trigrams (2)

• Syntactic similarity between two vectors of a pair of varieties:

• Nerbonne & Wiersma (2006)
used cosine similarity and recurrence (R) which was introduced
by Kessler (2001);

• Heeringa et al. (2018)
used the Pearson correlation coefficient r .
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Corpus-frequency-based: POS trigrams (3)

• Heeringa et al. (2018) found that POS trigram measures
correlate well with results of the movement measure.

• Measures the average number of words that has moved in
sentences of one language compared to the corresponding
sentences in another language.

• r = 0.9688 with p < .001.

• Correlation does not improve when calculating the average
number of positions a word has moved.
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Corpus-frequency-based: POS trigrams (4)

Danish

Dutch

English

German Swedish

Syntactical relationships among five Germanic languages on the basis of

POS trigram measurements. Picture taken from Heeringa et al. (2018).
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Levenshtein distance (1)

• Presented by Vladimir Levenshtein in 1965 in a Russian paper
and in 1966 in an English paper.

• The cost of the least expensive set of insertions, deletions or
substitutions that would be needed to transform one string of
characters into another.

• Also known as string edit distance.

• Introduced by Kessler in 1995 in dialectology, applied to Irish
Gaelic.
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Levenshtein distance (2)

• Assume hart ‘heart’ is pronounced as [hArt] in one dialect and
as [ært@] in another, the algorithm will align the realizations
as follows:

1 2 3 4 5

h A r t
æ r t @

1 1 1

• Operations: [h] deleted, [A] replaced by [æ], [@] inserted.

• Normalized Levenshtein distance:
(1+1+1)/5 is 0.6 or 60%.
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VC-sensitive

Assure that the minimum cost is based on an alignment in which:

• a vowel matches with a vowel

• a consonant matches with a consonant

• [j] or [w] matches with a vowel

• [i] or [u] matches with a consonant

• [@] (schwa) or [5] matches with a sonorant

Bolognesi & Heeringa (2002), Heeringa (2004), Wieling et al. (2009)
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PMI-based Levenshtein distance

• Introduced in dialectology by Martijn Wieling, Jelena Prokić
and John Nerbonne in 2009, see also Wieling (2012).

• Gradual operation weights expressing e.g. that [i] and [I] are
more similar than [i] and [6].

• Pointwise mutual information (PMI) is used in order to
automatically acquire segment distances from the phonetic
transcriptions.

• More precise alignments are obtained.
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3- and 5-dimensional Levenshtein

• Introduced by Heeringa and Hinskens (2015).

• The authors recorded older male speakers and younger female
speakers of 86 local dialects of Dutch.
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3- and 5-dimensional Levenshtein

• Used for testing the following hypotheses:
• Dialect change is mainly the result of convergence to standard

Dutch.
• Sound changes in two dialects A and B that make them

converge to standard Dutch make them also become more
similar to each other.

• Sound changes in two dialects A and B, which make them
diverge from standard Dutch, make them also become less
similar to each other.

• The findings corroborated the hypotheses.
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Multiple Sequence Comparison

• Introduced in dialectology by Prokić, Wieling, and Nerbonne (2009).

• Applications:

• detecting distinctive properties in (putative) groups of
linguistic varieties;
Prokić and Nerbonne (2013)

• track the geographic spread of sound changes and the
underlying patterns of linguistic diversity simultaneously.
Prokić and Cysouw (2013)
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Acoustic

• The previously mentioned dialectometric methods rely on
phonetic transcriptions.

• Transcribing speech phonetically is time-consuming, error
prone, and does not capture all aspects of human speech.
Bucholtz 2007, Novotney and Callison-Burch 2010, Liberman 2018

• Bartelds & Wieling (2022): calculate distances directly on the
basis of acoustic samples.
Martijn Bartelds and Martijn Wieling (2022). Quantifying Language Variation Acoustically with Few

Resources. In Proceedings of the 2022 Conference of the North American Chapter of the Association for

Computational Linguistics: Human Language Technologies, pages 3735–3741, Seattle, United States.

Association for Computational Linguistics.
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Data

• Bartelds & Wieling (2022) used recordings from the
Goeman-Taeldeman-Van Reenen-Project.
Taeldeman & Goeman 1996

• Acoustic recordings for 10 words pronounced in 106 locations
in the Netherlands were selected.
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Neural network

• Use a neural network that converts acoustic samples to
representations that can be used for calculating distances
among those samples.

• wav2vec 2.0 model: proposed by Baevski, Zhou, Mohamed &
Auli (2020), Facebook.
https://arxiv.org/abs/2006.11477

• wav = wave sample, vec = vector representation.
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wav2vec 2.0

• The model is trained in two phases:

1. Pretraining in self-supervised mode, i.e. training using
unlabeled data in order achieve the best speech representation
possible.

2. Supervised fine-tuning, i.e. training using labeled data that is
used to teach the model to predict particular words or
phonemes.

See: https://towardsdatascience.com/

wav2vec-2-0-a-framework-for-self-supervised-learning-of-speech-representations-7d3728688cae.
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XLSR-nl model

• Bartelds & Wieling (2022) were in particular succesful by
using the XLSR-nl model:

• Pre-trained on 56,000 hours of speech in 53 languages
including Dutch and German.

• Fine-tuned 243 hours of Dutch speech from the Spoken Dutch
Corpus (Oostdijk et al. 2000).

https://huggingface.co/jonatasgrosman/wav2vec2-large-xlsr-53-dutch
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Layers

• The so-called transformer network has 24 layers.

• The acoustic representations – embeddings – are obtained from one
of the 24 layers.

• The ’distance’ between two embeddings is calculated using dynamic
time warping (DTW)

• DTW is like Levenshtein distance, but rather than using insertions
and deletions it allows for one-to-many and many-to-one alignments.

https://towardsdatascience.com/dynamic-time-warping-3933f25fcdd

• The distance between two local dialects is the average of 10 DTW
distances.
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Choice of layer

• Calculate distances on the basis of each of the 24 layers separately
and evaluate the results.

• Bartelds & Wieling (2022) evaluated by comparing to a gold
standard.

• The 15th layer yielded the best results.

• PMI-Levenshtein distances were calculated as well.

• Acoustic versus PMI-Levenshtein distances: r = 0.61.
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gold standard PMI Levenshtein XLSR-nl model
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Articulography

• Wieling et al. (2016) used electromagnetic articulography.

• Electromagnetic articulography tracks the movement over
time of small sensors attached to the tongue and lips.

• 40 speakers, each pronouncing 100 words

• Speakers from a dialect in the north of the Netherlands had a
more posterior tongue position than those from a more
southern dialect.
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Software (1)

• Gabmap: webapp for common tasks in dialectometry
http://www.gabmap.nl/

• Diatech: webapp for for analyzing and visualysing linguistic variation
http://eudia.ehu.eus/diatech

• LED-A: Levenshtein Edit Distance App
https://www.led-a.org/

• RuG/L04: set of command line functions
http://www.let.rug.nl/kleiweg/L04/

• LingPy: include a function for multipe sequence alignment
https://lingpy.org
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Software (2)

• Visible Vowels: visualization and normalization of vowel
variation:
https://www.visiblesounds.org

https://www.visiblevowels.org/poster.pdf

https://fryske-akademy.nl/fa-apps/tutorial/

• Visible Consonants: visualization of consonant variation:
https://www.visiblesounds.org

https://www.visibleconsonants.org/poster.pdf
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The slides are available at:

http://www.wjheeringa.nl/slides/
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