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Abstract

The Algemeen Nederduitsch en Friesch dialecticon (Winkler, 1874) (ANFD) contains 186
trangdlations of the parable of ‘the prodigal son' into dialects of the Netherlands, northern
Belgium and western Germany. In 1996Harrie Scholtmeijer repeated the work of Winkler for
the Netherlandic dialeds. We used both sources for diachronic research on dialects. For
synchronic measurement of distances between dialects, we used the Levenshtein distance
(first applied by Kesder, 19%). Using Levenshtein distance, two transcriptions correspording
to two daecta pronunciations of the same word) are cmpared to each ather by cdculating
the cost of (the least costly set of) operations mapping one string of phanetic transcription to
ancther by inserting, deleting or replacing phores. The results of comparison are analyzed
further by clustering (resultsin atree structure) and by multi dimensional scaling (resultsin a
map where distances depend onthe phoretic distance). For diadhronic research of dialects,
the Levenshtein distances are c culated and analyzed for both the 1874 variants and the 199%
variants, to see how the relation between Frisian and Dutch dialects with respect to standard
Dutch has changed.

1. I ntroduction

In 1874the Algemeen Nederduitsch en Friesch dialecticon was published by Martinus
Nijhoff, abodk in two parts, compiled by Johan Winkler (Winkler, 1874). It contains 186
trandations of the parable of the “prodigal son' (Luke 15:11-32 d the Bible) into dalects of
the Netherlands, northern Belgium and western Germany. The recordings were not made by
phoreticians, but by clergyman, schodteachers, notaries, etc. The texts are given in different
spellings: German, Dutch, dficia Frisian (Colmjon, 1863) and a Frisian spelling made by
Winkler himself. Often the texts are trandations of the Statenvertaling text, but it seems that
other trang ations were also taken as a source

In 1996Harrie Scholtmeijer repeated the work of Winkler. He collected 81trandations of the
parable of the 'prodigal son' of diaectsin the Netherlands. 74 variants are the same & in the
Winkler source. The recordings are made by teaders, employees, howsewives, civil servants,
farmers, etc. The texts are given in spellings of dialect dictionaries or in aspelling whichis
based onthe Dutch spelling. In most cases, the 1951 trandlation published by the 'Nederlands
Bijbelgenoaschap' was taken as a sources. In ore cae (Tholen) the Statenvertaling was used
for religious reasons. Because our reseach is based on words, missng words were asked by
telephane. Words were missing as aresult of afreetrandation, a dueto the fact that they
usually were not used in the given context for some dialects.

In our research diaect pairs are compared. In that way old and new results can be compared.
Sources can also be direct compared to each ather by cd culating the distances between the
old variants and the correspording new variants.

2. Data
2.1 Dialects

From the 74 variants which could be foundin both the Winkler and the Scholtmeijer source
we dhocse 42,including Standard Dutch and Standard Frisian. Because Standard Frisian is
most like the diaect of Grouw, we located it at the position of Grouw (see Figure 1). Standard
Dutch can likely nat be located in the dialect continuum. However in the visuali zation d the
resultsthisis ometimes necessary. Therefore we located Standard Dutch at the pasition o



Dronten. According to Scholtmeijer and Kapteijn (1998) the most pure Standard Dutchis
spoken in Dronten.

Sometimes the town in the Winkler source was replaced by another nearby in the
Scholtmeijer. In these cases we use the area name, because the places are not exactly the same
in 1874 and 1996. In the two places (nearly) the same dialect is spoken. Sometimesin the
Winkler source the dialect for an areais given instead of for a place. The table below
summaries the replacements used.

1874 1996
Hunsingo Ulrum Zoutkamp
Stellingwerf Noordwolde  Stellingwerf
Baronie van Breda Rijsbergen Etten-Leur
Oldambt Oldambt Westerlee
Westerwolde Sellingen Ter Apel

We revised the 1874 text from Ouddorp on the basis of the notes of P. Heerschap. He
suggests that the Winkler text was likely drawn up by a non-native speaker because the text is
still more modern than the 1996 one.

For Standard Dutch for 1874 we used the Winkler text number 115: ' De gelijkenis van de
verlorenen zoon in den modern Hollandschen tongval, zoals die onder anderen te Haarlem

wordt uitgesproken' . For 1996, the Winkler text number 115 was used as a basis, where the
old-fashioned word ' wier' isreplacedby' werd' (became), and the pronunciations are adapted
in accordance with Paardekooper (1998).

For Standard Frisian for 1874 we used the Winkler text number 87: ' Dialectus communis van
de provincie Friesland' . For interpreting this text Winkler refersto Colmjon (1863). For 1996
we used the text in Dijkstra (1995).

2.2 Words
2.2.1 Choiceof words

The algorithm we used for comparing dialects (the Levenshtein distance) works on the basis

of words. So from the text we choose words which vary lexically or phonetically between the
diaects. We did not choose words which appear only inthe' Statenvertaling' text or only in
the 1951 trandlation of the' Nederlands Bijbelgenootschap' . Most words must appear in almost
every text, even in cases of rather free trandation. We did not choose words which vary in

form due to proximity to other words (e. g. cliticization, sandhi), for example: because' daar
loopt hij' isoften pronounced as' daar loopt' ie," hij' isnot asuitableword. We did not use
words which are pronounced differently stressed and unstressed, for example: the stressed

word " jij' becomes' je' if unstressed. We did not include words which in Dutch spelling end in
en, for example: tegen, lopen, voeten. This because of the fact that always in Winkler and
sometimes in Scholtmeijer loopm ([lo.pm]) is spelled as lopen ([lo.pan]). If taking into

account all these restrictions it turned out that not more than 60 words were suitable (see
Tablel).

2.2.2 Choiceof trandations

In 2.2.1 we explained how we made the word list. Now for each dialect in the corresponding

text we search for the trand ations of the wordsin the word list. A translation isuseful if itis
synonymous in the given context with the word in the word list, for example: ' torun' is
synonymouswith ' to dash' . A trandation consisting of a more general word with modification
was not acceptable, for example: ' torun' isnot synonymouswith' to walk quickly' . In some
diaect texts no translation could be found for some words due to "freer" translation.



In the 42 1874 texts, the minimum number of missing wordsis 0, the maximum number is 16
and the mean is 4.63. For the 1996 texts the missing words were asked by telephone to the
tranglator or someone who speak the same dialect asthe translator. In that way, in the 1996
texts the minimum number of missing wordsis 0, the maximum number could be reduced to
3 and the mean is 1.05.

If comparing two dialects on the basis of the translations of the words, and in one of them or
in both no trandation is present, the word is not taken into account.

2.2.3 Transcriptions of words
2.2.3.1 Vowds

The [u]is pronounced between [u] and [o0]. The[y] is pronounced between [¢] and [o]. In the
feature system of Hoppenbrouwers (Hoppenbrouwers, 1988) [u] get the values of [o], and [v]
get the values of [@]. The resultsin this paper are made on the basis of the feature system of
Vieregge (Vieregge (1984) and Vieregge (1987)). However, we changed the feature values of
the vowel s ana ogous to the system of Hoppenbrouwers (see Nerbonne and Heeringa (1998)
for more details). If a<o> in aclosed syllable precedes the <m>, <n> or <ng>, we noted it as
[u]. For example: <bom> is noted as [bum].

In Saxon and Franconian dia ects the <oa> and the <ao> are pronounced between the [0] and
the[a]. If nothing elseisindicated by Winkler (1874) or in relevant dictionaries (1996) we
suppose the <oa> tends towards the <o> and the <ao> tends towards the <a>, asis suggested
by Winkler. We note the <oa> as [u.] and the <ao> as[2.].

In Frisian did ects the <oa> usually represents a diphthong. We note the <ao> as[u9]. In texts
of other didectsthe same soundis also spelled as <o0&> (Ouddap 18%4), <66> (Gorinchem,
Landvan Axel, Laren, Ouddorp and Tholen 1996), <6c> (Walcheren 1996), <o8> (Hoorn
and Schagen 1996 and <66> (Baronie van Breda and Texel 199%).

In Frisian did ects the <ea> represents a diphthong. We note the <ea> as[19]. In texts of other
didects the same soundis a so spell ed as <eeé> (Scheveningen 18749, <é&> (Ouddarp,
Tholen and Walcheren 1874), <ae> (Scheveningen 1996), <éé&> (Gorinchem, Land van Axel,
Ouddap and Tholen 1996), <ée> (Walcheren 19%), <e&> (Hoorn and Schagen 19%) and
<éé& (Baronie van Bredaand Texel 19%).

For diphthongs we foll ow the distinction between rea diphthongs and pseudo-diphthongs as
givenin Rietveld and van Heuven (1997). Real diphthorgs are <ei/ij>, <ui> and <ou/au>.
Here we transcribe for example <bij> as[bei], <bijen> as[beis], <bui> as [beey], <buien>
as [baeya], <bouw> as [bou] and <bouwen> as [bous].

For the diaects of Woaltersum, Oldambt and Westerwolde, Winkler describesthe <ei> asa
sound which tends towards the <ai>. If in 1996 in the same word at the same position an <ai>
is noted, we interpreted the <ei> in the 1874 text as [=i].

Pseudo-diphthongs are arbitrarily vowels followed by the [j] or [u]. Here we transcribe for
example <nieuw> as [niu], <nieuwe> as [nius], <meeuw> as[meu], <meeuwen> as [meus],
<haai> as [haj], <haaien> as [hajo], <hooi> as [huj], <hooien> as [huja], <boei> as [buj]
and <boeien> as [bujs]. Following the choice of Hoppenbrouwers (1988) most pseudo-
diphthongs will be treated as a sequence of two separated vowels.

Besides real diphthongs and pseudo-diphthongs, the centering diphthongs are al so recognized
asagpecia classin Hoppenbrouwers (1994). Centering diphthongs are arbitrary vowels
followed by the [2]. We also recognize them as a special class.

Special cases are vowels preceding the <r>. Wetranscribe <ier> as[iar], <eer> as[1ar],
<uur> as [yar], <eur> as[var], <oer> as [uar] and <oor> as [uar]. However, we transcribe



<ir>as[ir], <er>as[er], <ur>as[vr], <' r>asdr], <aar> as[ar], <ar> as[ar] and <or> as
[or]. For the [&] and the [p] no fixed spelling is known. However, if they occur followed by
the <r>, we transcribe them respectively as [er] and [por].

2.2.3.2 Consonants

In the texts no distinction is made between [r] (alveolar trill) and [Rr] (uvular trill). We always
transcribe the <r> as[r]. In the texts no distinction is made between [y] and [g]. We always
transcribe the <g> as[y]. We transcribe <v> as[v], <f> as[f], <z> as[z] and <s> as[s].

For some consonants the transcription depends on the position -- at the beginning or at the
end of asyllable. At the beginning we transcribe <g> as[y], <w> as[v], <d> as[d] and <b>
as[b]. At the end we transcribe <g> as [X], <w> as[w], <d> as[d] and <b> as[b].

For the dialects of Walcheren, Tholen and Land van Axel a<h> is pronournced where a<g> is
spelled in Standard Dutch. In ou word list it concerns the foll owing words (given in
Standard Dutch): gebradt, begon, ging, gaan and gezond.If in the 1874 texts a<g> is noted
where in the 1996 a <h> is noted, we replaced these <g> with an <h>.

2.2.3.3 Diacritics

When converting words from spelling to phanetic script, we do not use diacritics, except
length marks. Furthermore we take into account whether symbal's are written small er and/or
in superscript (this occurs only in the 1874texts). In that case the significance of the segment
ishalved. The reductionin diacriticsisjustified because the level of detail in transcription
varies. It is better to compare onthe basis of the same level of detail.

If nospedal informationis given about the length, we chose default 1engths. The lengths of
monoplihongs are borrowed from Rietveld and van Heuven (1997). Short are: [1], [€], [a],
[o], [u], [¥], [?] and[=]. Half long are: [i.], [y.] and[u.]. Long are: [e:], [a:], [@:] and[o:].

For some specia notations in spelling we deviate from the default lengths. <oa> is transcribed
as[u.], <ao> as[o.], <ii>as[ii], <eae> as[e:], <00> as[o:], <é&> as[e:], <€ as[e:] and <6>
as[o:]. Furthermore, the length of al types of diphthongs (real, pseudo a centering) islong.

3. Comparison of dialects

Asmentioned in 22.1 60 words are dhosen from the text. On the basis of these words, in
transcribed form, we compare dialects by cdculating their mutual distances. For this purpose
we use Levenshtein distance for measuring the phoretic distances between daects. The
distance measure is explained in Kruskal (1999) and wasfirst applied to dialect data by
Kessler (19%).

The Levenshtein distance may be understood asthe st of (the least costly set of) operations
mapping one string to another. The basic costs are those of (single-phore) insertions,
deletions and substitutions. Insertions and deletions cost half that of substitutions. The
principle can beillustrated by a small example. In Standard American ‘saw agirl’ is
pronounced as [so:aglrl] whilein the dialect of Boston thisis pronounced as [so:rege:l].
Now we change the first pronunciation into the other.

soaglrl deleter 1
soagll replace /o 2
soagel insertr 1
soragel

O00oo00ooooooonoon
4



Many sequence operations map [so:aglrl] in[so:rage:l], but the Levenshtein distanceis
always equal to the st of the chegpest mapping.

The simplest versions of this method are based on anation of phonetic distancein which
phoretic overlap is binary: nonidentical phones contribute to phoretic distance, identical ones
do nd. Thusthe pair [a,p] counts as different to the same degree & [b,p]. In more sensitive
versions phores are compared onthe basis of their feaure values, so the pair [a,p] counts as
more different than [b,p].

In this research we used the feature system of Vieregge (1987). Vieregge' s g/stem consists of
4 multi -valued features for vowels, and 10 multi-valued features for consonants. Vieregge' s
system was developed for a similar comparison task, that of checking the quality of phonetic
transcription. This involves comparison to consensus transcriptions.

Nerbome 4 al. (1996), Nerbonne and Heeringa(1998) and Nerbome et al. (1999) show the
application d the Levenshtein dstanceto Dutch dialects.

4. Classification of dialects

On the basis of the Levenshtein dstances the dialects are classfied by clustering (Jain and
Dubes, 1988) or multidimensional scaling (Kruskal and Wish, 1984. Thefina result of
clustering is a dendrogram which is a hierarchically structured tree in which the dialeds are
the leafs. The result of multidimensional scaling is a map, where the geographic distance
between kindred daledsis gnall, and between different dialects great.

41 Clustering

The basisfor clustering is a matrix in which the Levenshtein distances between dialeds are
arranged. Assume we get the foll owing matrix:

Assen Delft Kollum Nes Soest
Assen 0 73 64 67 79
Delft 73 0 81 74 68
Kollum 64 81 0 43 91
Nes 67 74 43 0 86
Soest 79 68 91 86 0

Clustering here is most easily understood procedurally. In the matrix only the upper half is
used (valuesinitalics). At ead iteration of the procedure, we select the shortest distance in
the matrix. At the firgt iteration the shortest distanceis between Kollum and Nes (43). Then
we fuse the two data points which gave rise to it. Kollum and Nes are removed from the
matrix, while anew cluster Kollum/Nes isinserted. To iterate, we have to assgn a distance
from the newly formed cluster to al other points. In the first iteration, the distances from
Kollum/Nes to al remaining points have to be clculated. For example, the distance from
Kollum/Nes to Assen can be calculated by taking the average of the distance Kollum-Assen
and the distance Nes-Assn: (64+67 )/2=65.5. Besides the average, there are several more
aternatives (Jain and Dubes, 1988). Now the next iterationis exeauted urtil one cluster is
left.

Figure 2 shows the results for the 1874 distances, while figure 3 shows the results for the
1996 dstances.

4.2 Multidimensional scaling

On the basis of geographic coordinates the distances between locations can be determined.
Thereverseisaso possible: onthe basis of the mutua distances, an optimal coordinate
system can be determined with the wordinates of the locationsinit. Thelast isrealised by a
technique known as ‘ multidimensional scaling’. On a multidimensional scaling plot, strongly



related dialects are located close to each other, while strongly different dia ects are located far
away from each other (Kruska and Wish, 1984).

Asinput each didect is defined as arange of distances, namely the distance to itself and the
distances to the other dialects. The distances correspond to dimensions. If we have 84 variants
(42 old and 42 new ones), we get 84 dimensions. With multidimensional scaling, the
dimensions can be reduced to 2, 3 or more dimensions, so for each variant we get a coordinate
in 2, 3 or more dimensional space.

Figure 4 shows the result. Y -coordinates represent the first and X-coordinates represent the
second dimension. The labels of the 1874 variants are in lower case, the labels of the 1996
variantsin capitals. In scaling to 2 dimensions, both dimensions turned out to be geographic:
the first dimension corresponds to the west-east axis, the second dimension to the north-south
axis.

5. Convergence and diver gence

We calculated the mutual Levenshtein distances between the old variants, the mutual
distances between the new dialects, and the distances between the old and the new variants.
The correlation between the old phonetic distances and the geographic distances turned out to
be equal to 0.5218, while the correlation between the new phonetic distances and the
geographic distancesis equal to 0.4954. Furthermore the correlation between the old and the
new distancesis equal to 0.9186. All correlation coefficients mentioned here are significant.

5.1 Examining classification results

Examining the 1874 dendrogram (Figure 2), we see that there is a clear division between
Frisian dialects and other dialects. Within Frisian, thereisadivision in rural Frisian and town
Frisian. Within other dialects, we get adivision in the diaects of Zeeland, Franconian diaects
and Saxon dialects. Usually Zeeland is grouped under the Franconian dialects. Some
properties which make the Zeeland dial ects apart from the Franconian dialects are h-deletion
(<huis>is pronounced as[y.s], <hemel> is pronounced as [e:mal]) and the rather frequent
appearance of the diphthong [1a] (<één> is pronourced as[19]). Further we note that at the
end d <ring> always a[k] is added, which was not found in the immediately adjoining
dialects.

For 1996 (Figure 3) the division between Frisian dialects and other diaectsis still maintained.
However, town Frisan hasmovedto' the other dialects . Maybe this can be explained from
thefact that the' afduitdijk’ was built in 1932, which caused a stronger contact between
Holland and Friedand. Roughly speaking, the other dialects are divided in awestern and an
eastern group. The western group contains mainly Franconian dialects while the eastern group
contains chiefly Saxon dialects. Note that in that view the dialects of Limburg should belong
to the Saxon dialects. One of the joining properties of the eastern diaectsis the word <ver>
which is aways pronounced as [vi:t].

The multidimensional scaling plot clarifies how relations among the old and the new variants
have changed (Figure 4). The position of adialect on the plot depends on the relations to the
other points on the plot. So the shift of adialect doesn' t say anything about the dialect itself,
but rather about the relations to the dialectsin their context. Note the small shift of Standard
Dutch and the big shift of Helmond from the west to the east. Within rural Frisian West-
Terschelling shifted at most, while Hindel oopen turned out to be very stable. Within town
Frisian, Bolsward and Leeuwarden shifted at most. As the following section will show, this
change in relations does not imply that all the varieties involved underwent diachronic
change. For example West-Terschelling changed very little. Because most neighbouring
varieties did change, itsrelations changed a great deal.



52 Convergence and diver gence with respect to standard languages

By subtracting the old distances from the new distances, we get negative and positive val ues.
Negative values correspond with convergence, while positive values corresponds with
divergence.

Figure 5 shows that 23 of the 41 variants converged to Standard Dutch. Especially Bolsward,
L eeuwarden, Oldambt and Zweel 0o strongly converged to Standard Dutch. Figure 6 shows
that 18 variants diverged from Standard Dutch. It concerns notably dial ects along the South-
West coast line (Zaankant, Scheveningen, Ouddorp and Walcheren) and dialectsin the
Middle-East (Oldenzaal, Deventer and Varsseveld). For the Frisian dialects no systematic
tendencies could be found.

Turning our attention to Friesand, we also added Texel and Grijpskerk. Grijpskerk belongs to
thedialectsof * Westerkwartier' which are an form intermediate between the Groningen
dialects and Frisian. As mentioned in 2.1 we place Standard Frisian at the position of Grouw
in the maps produced for this paper. Figure 7 shows which dialects converged to Standard
Frisian. Only Het Bildt and Stellingwerf rather strongly converged to Standard Frisian. Figure
8 shows which dialects diverged. Texel converged most strongly. Examining both figures we
could not find that a particular group (rural Frisian, town Frisian or Stellingwerf/Grijpskerk)
converged or diverged.

For each dialect we a so cal culated the distance between the old and the new variant. Then we
measure the change of adialect to itself, not the changes in relations to other diaects. In the
Figure' §, 6, 7 and 8 lighter dots represent greater distances between the old and the new
variant. We see that Standard Dutch, West-Terschelling and Het Bildt were very stable, while
Zweel 00, Helmond, Baronie van Breda and Aardenburg changed alot.

53 Dialectsin and near Friesand: Dutch or Frisan?

Goossens(1977) tries to answer the question: What are Dutch dialects? (pp. 11-30). Among
other things he discusses the definition which recognises a Dutch dialect as a variant which
shows more characteristics of Dutch than of any other standard language. Goossen' s objection
against this definition is that applying it is not feasible. One has to know the complete
vocabulary of all speakers of the dialect you want to research, and besides, the vocabulary of

a speaker can change any time.

Ignoring this objection, and assuming that the informants are representative of the dial ects,
and that the word list is representative of the vocabulary of the informants, we can determine
if the dialectsin and around Frisian are Dutch or Frisian using L evenshtein distance.
Applying this definition al rural Frisian dialects turned out to be Frisian (as expected). The
didectsjust outside Friesland (Grijpskerk, Stellingwerf and Texel) are Dutch dialects. The
town Frisian dialects (Ameland, Bolsward, Dokkum, Het Bildt, Leeuwarden, Midsand) are
Dutch. So we could affirm Kloeke' s characterisation of town Frisian: "Hollands in friese
mond" and reject the characterisation of Gosses who like to regard town Frisian as Frisian
"met wat Hollands erbij" (Goossens, 1977). We obtain these findings on both the 1874 and
the 1996 source.

6. Conclusions

The research shows that in 1874 there was arather sharp division in Frisian, Saxon en
Franconian dialects, athough the dialects of Zeeland took a specia place. In 1996 we get a
division in Frisian, Western Dutch and Eastern Dutch dialects. The town Frisian diaects
shifted from the Frisian dialects to the Dutch dialects.

Tendencies in convergence and divergence seem to be rather arbitrary. We observe however,
that the majority of dialects converged to Standard Dutch. Only the dialects along the South-
West coast line and in the Middle-East diverged somewhat from Standard Dutch. In the



course of time Standard Dutch, West-Terschelling and Het Bildt turned out to be very stable,
while Zweel 0o, Helmond, Baronie van Breda and Aardenburg changed alot to itself. If
examining whether dialectsin and near Friesland are Frisian or Dutch, only the rural variants
(West-Terschelling, Oost-Terschelling, Schiermonnikoog and Hindel oopen) are Frisian
dialects. The town Frisian dialects are Dutch dialects.
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1 had had 11

2 twee two 11

3 jongste younger 12

4 vader father 12,1821
5 ded portion 12

6 en and 13,1529
7 naa(prep) to 13,18,28
8 ver far 13

9 land courtry 1314
10 doorgebracht squandered(part) 13,14,30
11 toen when, then 1417
12 kwam came 14,25
13 begon began 14

14 ging went 15,20,28
15 stuurde sent(past) 15

16 om to, around 15,20
17 brood bread 17

18 honger hunger 17

19 zd will 18

20 gaan go 18,28
21 heb have 1821,29
22 hemel heaven 1821
23 niet not 1921,28
24 mee (adv) more 1921
25 waard(adj) worthy 1921
26 zoon son 19,21
27 één one 19,26
28 zy saw 20

29 liep ran(past) 20

30 kuste kissed(past) 20

31 maa but 22

32 breng(com) bring(com) 22,23

33 beste best 22

34 aan on 22

35 ring ring 22

36 kalf cdf 23,27,30
37 blij glad 2332
38 was was 24

39 dood dead 24,32
40 levend dive 24,32
41 oudste oldest 25

42 dicht(adv) close, nea 25

43 huis house 25,28
44 riep cdled(past) 26

45 vroeg(verb) asked(past) 26

46 zd said(past) 2731
47 broer brother 27,32
48 hedt has 27,30
49 geoond hedthy 27

50 werd get 28

51 boos angry 28

52 wilde wanted(past) 28

53 nooit never 29

54 met with 29,30
55 nu now 30

56 die which 30

57 voor(prep) for 30

58 bent are 31

59 altijd always 31

60 bij (prep) nea, with 31

Table 1. The words chosen from the text of the parable of ' the prodigal son' .
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Figure 1. Thelocations of the 41 dialects.



sd

hoorn

schagen

zaankant

laren

scheveningen ———’___
urk

baronie van breda

gorinchem
sambeek E .
nijkerk Franconian

helmond

E

maastricht ——
stramproij ———

deventer
zwartsluis
grijpskerk
stellingwerf

oldenzaal
varsseveld
zweeloo

hunsingo
woltersum E]
westerwolde

oldambt

Saxon

Dutch

aardenburg
land van axel '‘Zeeuws'
ouddorp
tholen
walcheren

ameland
het bildt gh
midsland .
texel Town Frisian

bolsward
dokkum
leeuwarden

grouw
schiermonnikoog E
hindeloopen Rural Frisian
oost-terschelling :‘
west-terschelling

0.0 50.0 100.0

Frisian

Figure 2. A dendrogram derived from the mutual distances of the 1874 variants. Some labels
might be controversial.
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Figure 3. A dendrogram derived from the mutual distances of the 1996 variants.
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Figure 4. Using multidimensional scaling 84 dimensions are reduced to 2 dimensions. Y -
coordinates represent the first and X-coordinates represent the second dimension. The labels
of the 1874 varieties are in lower casg, the labels of the 1996 varietiesin capitals. Note the
shift of Helmond from the west to the east.. The plot is comparable with the geographic map.
Note the central positions of old and new Standard Dutch (sd/SD).
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Figure 5. Darker linesindicate stronger convergence. Lighter dots represent greater distances
between the old and the new variant. 23 of the 41 variants converged toward Standard Dutch.
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Figure 6. Darker linesindicate stronger divergence. Lighter dots represent greater distances
between the old and the new variant. 18 of the 41 variants diverged from Standard Dutch.
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Figure 7. Convergence with respect to Standard Frisian. Darker lines indicate stronger
convergence while lighter dots represent greater distances between the old and the new
variant.
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Figure 8. Divergence with respect to Standard Frisian. Darker lines indicate stronger
convergence while lighter dots represent greater distances between the old and the new
variant.



