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§ 2.3.4.2

Table 2.13: relation between ending and <n(n)> in the word Monday

observed -en -a/-e  expected -en -a/-e  

<nn> 11 10 21 <nn> 15.4 5.6  

<n> 19 1 20 <n> 14.6 5.4  

 30 11 41     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

9.48 0.2% 1 41 7.43 0.6%

§ 2.4.2

ad (1): apocope in weak masc. nouns ad (1): apocope in strong fem. nouns

 Ofr. -a expectedoverall  Ofr. -e expected overall

-ø 15 21.1 106 -ø 61 50.2 106

-e 19 129 65 -e 20 30.8 65

 34 34   81 81  

÷2 = p = df = n = ÷2 = p = df = n =

4.61 3.18% 1 34 6.10 1.35% 1 81

ad (1): apocope in weak fem. nouns

 Ofr. -e/-aexpectedoverall

-ø 30 34.7 106

-e 26 21.3 65

 56 56  

÷2 = p = df = n =

1.68 19.44% 1 56
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ad (2): vowel length and final schwa

 root /u:/ expectedoverall  root /o/ expected overall

-ø 64 54.5 1848 -ø 118 146.6 1848

-e 16 25.5 863 -e 97 68.4 863

 80 80   215 215  

÷2 = p = df = n = ÷2 = p = df = n =

5.16 2.31% 1 80 17.48 <0.1% 1 215

ad (3): root in /b/ ad (3): root in /d/

 root /-b/ expectedoverall  root /-d/expected overall

-ø 16 36.8 1848 -ø 86 113.2 1848

-e 38 17.2 863 -e 80 528 863

 54 54   166 166  

÷2 = p = df = n = ÷2 = p = df = n =

36.96 <0.1% 1 54 20.47 <0.1% 1 166

§ 2.4.3.1

Graph 2.5: Overall-picture using % with-<a>

observed -1496 1496-1510 1510-  expected -1496 1496-1510 1510-  

word fn. 100% 100% 33%  word fn. 41% 41% 41% overall:

morph fn. 89% 13% 0%  morph fn. 41% 41% 41% 33 x <a>

protected 5% 0% 0%  protected 41% 41% 41% 47 x <e>

        =41% <a>

÷2 = p = df = n =

4.03 40.2% 4 9
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Graph 2.5: Position of /a/ in the word: all originals

observed
word

fn.
morph

fn. protected expected
word

fn.
morph

fn. protected  

<a> 5 5 0 10 <a> 1.6 26 5.8  

<e> 1 5 22 28 <e> 4.4 7.4 16.2  

 6 10 22 38      

÷2 = p = df = n =

Yates'-
correction

÷2 = p = 

20.81
<0.1

% 2 38 13.89 <0.1%

Graph 2.5: word final /a/ in monn(i)a

observed <1510 >1510  expected A B  

<a> 5 1 6 <a> 3.8 2.3  

<e> 0 2 2 <e> 1.3 0.8  

 5 3 8     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

4.44 3.5% 1 8 1.60 20.6% 10.7% 10.7%

Graph 2.5: morpheme final /a/ in monnadey

observed <1496 >1496 expected A B  

<a> 25 1 26 <a> 19.7 6.3  

<e> 3 8 11 <e> 8.3 2.7  

 28 9 37     

÷2 = p = df = n = Yates'-

correction

÷2 = p = 

19.92 <0.1% 1 37 16.36 <0.1%

Graph 2.5:
word final /a/ in monna vs. morpheme final /a/ in monnadey between 1496-1510

observedmonnamonnadei expected monna monnadei 

<a> 2 1 3 <a> 0.6 24  

<e> 0 7 7 <e> 1.4 5.6  

 2 8 10     

÷2 = p = df = n = Yates'-
correction

÷2 = p = FE 1-t FE 2-t

5.83 1.6% 1 10 241 12.1% 6.7% 6.7%
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§ 2.4.3.2

Reduction of /a/ in the verb habba: Unia section A + OFO I-1 vs. Unia section B/C

observed A+OFO B/C  expected A+OFO B/C  

<a> 40 0 40 <a> 37.7 2.3  

<e> 10 3 13 <e> 12.3 0.7  

 50 3 53     

÷2 = p = df = n = Yates'-
correction

÷2 = p = FE 1-t FE 2-t

9.78 0.2% 1 53 5.94 1.5% 1.2% 1.2%

No geograhical contrast of <a> in forms of habbath: 1392-1432

observed NE rest  expected NE rest  

<a> 4 6 10 <a> 4.2 5.8  

<e/i> 12 16 28 <e/i> 11.8 16.2  

 16 22 38     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

0.02 87.5% 1 38 0.05 82.9%

Graph 2.7: individual point values for 1420 compared with the average for that period.

Only the values for U-tha-an and Ch-tha-an could be tested because only there
straight foreward token values are available. Neglecting the extreme values from Unia

section B, the average portion of -an is 25% for that period.

1420 U-tha-anexpectedoverall 1420 Ch-tha-anexpectedoverall

<an> 4 2.0 25% <an> 5 3.0 25%

<en> 4 6.0 75% <en> 7 9.0 75%

 8 8   12 12  

÷2 = p = df = n = ÷2 = p = df = n =

267 10.25% 1 8 1.78 18.24% 1 12
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Vowel Balance in the plural ending in Unia, group A

observed Long Short  expected Long Short  

<an> 29 12 41 <an> 33.0 8.0  

<en> 41 5 46 <en> 37.0 9.0  

 70 17 87     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

4.67 3.1% 1 87 3.57 5.9%

Vowel Balance in the plural ending in Unia, group B & C

observed Long Short expected Long Short 

<an> 9 1 10 <an> 8.8 1.2  

<en> 13 2 15 <en> 13.2 1.8  

 22 3 25     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

0.06 80.2% 1 25 0.14 70.6% 65.4% 100.0%

Vowel Balance in the plural ending in the charters, between 1379 and 1440

observed Long Short expected Long Short 

<an> 7 7 14 <an> 6.1 7.9  

<en> 0 2 2 <en> 0.9 1.1  

 7 9 16     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

1.78 18.2% 1 16 0.33 56.8% 30.0% 47.5%

Geographical contrast between North-East and the rest, before 1440

observed NE rest  expected NE rest  

<an> 4 3 7 <an> 26 4.4  

<en> 2 7 9 <en> 3.4 5.6  

 6 10 16     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

2.05 15.2% 1 16 0.83 36.2% 18.2% 30.2%



A.P. Versloot: Mechanisms of Language Change

-330-

Unia: sunandei vs. Jus sonnendei

observed Unia Jus  expected Unia Jus  

<an> 3 0 3 <an> 1.1 1.9  

<en> 0 5 5 <en> 1.9 3.1  

 3 5 8     

÷2 = p = df = n = Yates'-
correction

÷2 = p = FE 1-t FE 2-t

8.00 0.5% 1 8 4.30 3.8% 1.8% 1.8%

abbat- vs. abbet- in Unia en Jus

observed Unia Jus  expected Unia Jus  

<a> 2 1 3 <a> 1.2 1.8  

<e> 0 2 2 <e> 0.8 1.2  

 2 3 5     

÷2 = p = df = n = Yates'-
correction

÷2 = p = FE 1-t FE 2-t

222 13.6% 1 5 0.31 57.6% 30.0% 40.0%

Table 2.17: abbate, excluding abt

observed NE rest  expected NE rest  

abbate 14 1 15 abbate 10.5 4.5  

abte 0 5 5 abte 3.5 1.5  

 14 6 20     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

15.56 <0.1% 1 20 11.43 <0.1% <0.1% <0.1%

Table 2.17: abbate, including abt

observed NE rest  expected NE rest  

abbate 14 1 15 abbate 10.0 5.0  

abt(e) 4 8 12 abt(e) 8.0 4.0  

 18 9 27     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

10.80 0.1% 1 27 8.27 0.4% <0.1% <0.1%



A.P. Versloot: Mechanisms of Language Change

-331-

§ 2.4.3.9

Table 2.22: dative -e in idiomatic expression fria kaepe, 1470-1517

observed idiom other  expected idiom other  

-e 58 23 81 -e 60.1 20.9  

ø 8 0 8 ø 5.9 2.1  

 66 23 89     

÷2 = p = df = n = Yates'-
correction

÷2 = p = FE 1-t FE 2-t

3.06 8.0% 1 89 1.76 18.5% 8.1% 10.6%

Table 2.22: dative -e in kâp and lôg; original charters

observed< 1470> 1470 expected < 1470 > 1470 

-e 20 8 28 -e 5.6 224  

ø 12 120 132 ø 26.4 105.6  

 32 128 160     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

56.10 <0.1% 1 160 52.28 <0.1%

§ 2.5.1

Graph 2.17: Vowel Balance in 3 Frisian dialects in the preservation of final -c

Modern West Frisian, Long vs. Short Root

observed Long -e Short -e  expected Long -e Short -e  

-e 26 3 29 -e 22.7 6.3  

ø 32 13 45 ø 35.3 9.7  

 58 16 74     

÷2 = p = df = n = Yates'-

correction

÷2 = p = 

3.58 5.9% 1 74 257 10.9%
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Graph 2.17: Modern West Frisian, Ofr. -a vs. Ofr. -e

Ofr -a Ofr -e  expected Ofr -a Ofr -eobserved

-e 28 29 57 -e 17.9 39.1  

ø 6 45 51 ø 16.1 34.9  

 34 74 108     

÷2 = p = df = n = Yates'-

correction

÷2 = p = 

17.42 <0.1% 1 108 15.73 <0.1%

Graph 2.17: Mainland North Frisian (Ockholm), Long vs. Short Root

observed Long Short  expected Long Short  

-e 11 14 25 -e 15.5 9.5  

ø 33 13 46 ø 28.5 17.5  

 44 27 71     

÷2 = p = df = n = Yates'-

correction

÷2 = p = 

5.29 2.1% 1 71 4.18 4.1%

Graph 2.17: Mainland North Frisian (Ockholm), Ofr. -a vs. Ofr. -e

observed Ofr -a Ofr -e  expected Ofr -a Ofr -e  

-e 20 5 25 -e 9.2 15.8  

ø 6 40 46 ø 16.8 29.2  

 26 45 71     

÷2 = p = df = n = Yates'-

correction

÷2 = p = 

31.29 <0.1% 1 71 28.47 <0.1%

Graph 2.17: Harlingerland (East Frisian), Long vs. Short Root

observed Short -a Short -e  expected Short -a Short -e  

-e 7 2 9 -e 4.1 4.9  

ø 3 10 13 ø 5.9 7.1  

 10 12 22     

÷2 = p = df = n = Yates'-

correction

÷2 = p = FE 1-t FE 2-t

6.42 1.1% 1 22 4.40 3.6% 1.7% 2.7%
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Graph 2.17: Harlingerland (East Frisian), Ofr. -a vs. Ofr. -e for Long Roots

observed Long -a Long -e  expected Long -a Long -e  

-e 10 33 43 -e 10.5 32.5  

ø 8 23 31 ø 7.5 23.5  

 18 56 74     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

0.06 80.1% 1 74 0.00 98.2%

Graph 2.17: Harlingerland (East Frisian), Long vs. Short Root for Ofr. -e

observed Short -e Long -e  expected Short -e Long -e  

-e 2 33 35 -e 6.2 28.8  

ø 10 23 33 ø 5.8 27.2  

 12 56 68     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

7.07 0.8% 1 68 5.48 1.9%

Modern Vowel Balance in West Frisian in data set used for graph 2.17

observed Short Long  expected Short Long  

-e 34 13 47 -e 25.9 21.1  

ø 20 31 51 ø 28.1 229  

 54 44 98     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

10.85 <0.1% 1 98 9.55 0.2%

§ 2.5.2

Graph 2.18: Vowel Balance in the reduction of protected /a/ between 1430-1460

observed Short Long  expected Short Long  

<a> 22 10 32 <a> 8.3 23.7  

<e/i> 68 246 314 <e/i> 81.7 232.3  

 90 256 346     

÷2 = p = df = n = Yates'-

correction

÷2 = p = 

33.47 <0.1% 1 346 31.06 <0.1%
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Graph 2.18: Vowel Balance in the reduction of protected /a/ between 1460-1490

observed Short Long  expected Short Long  

<a> 21 5 26 <a> 7.2 18.8  

<e/i> 262 728 990 <e/i> 275.8 714.2  

 283 733 1016     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

37.18 <0.1% 1 1016 34.52 <0.1%

Graph 2.18: Vowel Balance in the reduction of protected /a/ between 1490-1510

observed Short Long  expected Short Long  

<a> 5 0 5 <a> 1.4 3.6  

<e/i> 268 690 958 <e/i> 271.6 686.4  

 273 690 963     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

12.70 <0.1% 1 963 9.40 0.2%

Graph 2.20: Contrast -a vs. -ia in verbs after 1470

observed -a -ia  expected -a -ia  

<a> 785 32 817 <a> 757.8 59.2  

<e> 470 66 536 <e> 497.2 38.8  

 1255 98 1353     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

33.96 <0.1% 1 1353 32.73 <0.1%

Graph 2.20: bitalia vs. kâpia, 1470-1510

observed bitalia kâpia  expected bitalia kâpia  

<a> 24 6 30 <a> 21.9 8.1  

<e> 22 11 33 <e> 24.1 8.9  

 46 17 63     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

1.42 23.4% 1 63 0.82 36.5%
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Graph 2.20 (+ text): bitalia + metje vs. kâpia + meitje, 1470-1510

observed Short Long  expected Short Long  

<a> 35 11 46 <a> 29.5 16.5  

<e> 31 26 57 <e> 36.5 20.5  

 66 37 103     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

5.21 2.2% 1 103 4.31 3.8%

§ 2.6.2

Table 2.25: Vowel Harmony in Unia, A-1 and A-2: kuma - kome

observed -a/-i -e  expected -a/-i -e  

<u> 15 8 23 <u> 9.4 13.6  

<o> 14 34 48 <o> 19.6 28.4  

 29 42 71     

÷2 = p = df = n = Yates'-
correction

÷2 = p = 

836 0.4% 1 71 6.94 0.8%

Table 2.25: Vowel Harmony in the 18th century language of Eelke Meinerts (North-

East); data from 13 lemmas

observed -i- -e/a-  expected -i- -e/a-  

bi- 14 12 26 bi- 9.6 16.4  

be- 0 12 12 be- 4.4 7.6  

 14 24 38     

÷2 = p = df = n = Yates’-

correction

÷2 = p = FE 1-t FE 2-t

10.23 0.1% 1 38 8.05 0.5% 0.1% 2.6%

Table 2.25: Vowel Harmony in Unia, a/u/i-i vs. e/o-e in the ending of the 3rd
person singular without syncope: -eth

observed-a/i/u- -e/o-  expected -a/i/u- -e/o-  

<i> 6 3 9 <i> 29 6.1  

<e> 1 12 13 <e> 4.1 8.9  

 7 15 22     

÷2 = p = df = n = Yates’-
correction

÷2 = p = FE 1-t FE 2-t

8.53 0.4% 1 22 6.02 1.4% 0.7% 0.7%



A.P. Versloot: Mechanisms of Language Change

-336-

Table 2.25: Vowel Harmony in Middle-Frisian bitalath/-ad

observed -tal(l)- -tel(l)- expected -tal(l)- -tel(l)- 

<i> 54 37 91 <i> 38.1 529  

<e> 74 141 215 <e> 89.9 125.1  

 128 178 306     

÷2 = p = df = n = Yates’-

correction

÷2 = p = 

16.32 <0.1% 1 306 15.31 <0.1%

§ 2.6.3

Table 2.26: Vowel Harmony in Middle Frisian seke/saka -1460

observed pl -a others  expected pl -a others  

sak- 14 2 16 sak- 28 13.2  

sek- 2 75 77 sek- 13.2 63.8  

 16 77 93     

÷2 = p = df = n = Yates’-

correction

÷2 = p = 

67.04 <0.1% 1 93 61.21 <0.1%

Table 2.26: Vowel Harmony in Middle Frisian seke/saka 1460-1480

observed pl -a/-en others  expected pl -a/-en others  

sak- 10 3 13 sak- 4.1 8.9  

sek- 25 73 98 sek- 30.9 67.1  

 35 76 111     

÷2 = p = df = n = Yates’-
correction

÷2 = p = 

14.05 <0.1% 1 111 11.77 <0.1%

Table 2.26: Vowel Harmony in Middle Frisian seke/saka -1480

observed pl -a pl -en  expected pl -a pl -en  

sak- 21 4 25 sak- 17.6 7.4  

sek- 17 12 29 sek- 20.4 8.6  

 38 16 54     

÷2 = p = df = n = Yates’-

correction

÷2 = p = 

4.15 4.2% 1 54 3.02 8.2%
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§ 2.6.3

Table 2.27: Vowel Harmony in Middle Frisian degan/dagen -1460

observed pl -en others  expected pl -en others  

sak- 9 26 35 sak- 12.0 23.0  

sek- 5 1 6 sek- 2.0 4.0  

 14 27 41     

÷2 = p = df = n = Yates’-
correction

÷2 = p = 

7.56 0.6% 1 41 5.22 2.2%

Table 2.27: Vowel Harmony in Middle Frisian degan/dagen 1460-1480

observed pl -en others  expected pl -en others  

sak- 10 5 15 sak- 5.5 9.5  

sek- 4 19 23 sek- 8.5 14.5  

 14 24 38     

÷2 = p = df = n = Yates’-
correction

÷2 = p = 

9.47 0.2% 1 38 7.47 0.6%

Table 2.27: Vowel Harmony in Middle Frisian degan/dagen -1460

observednom/acc dat. -en  expectednom/acc dat. -en  

sak- 6 3 9 sak- 5.1 3.9  

sek- 2 3 5 sek- 29 2.1  

 8 6 14     

÷2 = p = df = n = Yates’-
correction

÷2 = p = FE 1-t FE 2-t

0.93 33.4% 1 14 0.16 68.7% 34.3% 58.0%
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§ 3.4

Syncope in gerund and past participle of swera and kera; > 1450

observed gerund past part. expected gerund past part. 

-ren 15 16 31 -ren 126 18.4  

-rn 0 6 6 -rn 24 3.6  

 15 22 37     

÷2 = p = df = n = Yates’-
correction

÷2 = p = FE 1-t FE 2-t

4.88 2.7% 1 37 3.08 7.9% 3.2% 6.3%

§ 5.2.1
Table 5.7: Checking the contrast of the classical verbal endings in habba in the charters

before 1430; <habbe> and <habba> only.

observed <e> <a>  expected <e> <a>  

1st sg 6 0 6 1st sg 3.2 28  

inf 1 6 7 inf 3.8 3.2  

 7 6 13     

÷2 = p = df = n = Yates’-

correction

÷2 = p = FE 1-t FE 2-t

9.55 0.2% 1 13 6.41 1.1% 4.1% 4.7%

§ 5.2.4

<secke> as a plural form 1430-1510

 observedexpected 

<secke> 0 2.2 =17%

others 13 10.8  

 13 13  

÷2 = p = df = n =

266 10.27% 1 13
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Appendix 1.2: Correlations (note: correlation data graph 1.4 in appendix 1.1)

§ 1.3.7.7

Graph 1.6: Correlation between point values and trend surface values.

   point value
%/e/

surface
value %/e/ average

 

municipal. /e/ /o/  

Tyt 0 1 0% 34% 71%  

Ldl 0 2 0% 39% 71%  

Ldn 10 7 59% 46% 71%  

Men 1 1 50% 52% 71%  

Boa 2 2 50% 64% 71%  

Don 1 0 100% 65% 71%  

Fra 10 1 91% 71% 71%  

Hee 1 0 100% 84% 71%  

Bol 3 0 100% 92% 71%  

Ska 1 0 100% 92% 71%  

Wym 1 0 100% 95% 71%  

Wun 2 0 100% 97% 71%  

Nij 3 0 100% 100% 72%  

 35 14 r = 88.2% 21.3%  

average /e/ = 71% r2 = 77.8% 4.5%  

 df = 11 p 1-T=< 0.1% 24.3%  

 n = 13 p 2-T=< 0.1% 48.7%  
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Graph 1.7: Correlation between point values and trend surface values.

   point value
%/e/

surface
value %/e/ average

 

municipal. /e/ /o/  

NE 1 1 50% 51% 71%  

MM 10 9 53% 65% 71%  

SE 4 2 67% 75% 71%  

NW 11 2 85% 78% 71%  

MW 6 0 100% 89% 71%  

SW 3 0 100% 97% 72%  

 35 14 r = 94.3% 52.7%  

average /e/ = 71% r2 = 88.9% 27.8%  

 df = 4 p 1-T=0.2% 14.1%  

 n = 6 p 2-T=0.5% 28.3%  

       

Graph 1.8: Correlation between point values and trend surface values.

   pnt. value
%<a>

surf. value
%<a> average

 

municipal. <et/it> <at>  

Nij 2 0 0% 0% 33%  

Wun 3 0 0% 16% 33%  

Boa 13 2 13% 32% 33%  

Lit 1 1 50% 34% 33%  

Fra 4 2 33% 37% 33%  

Tyt 2 1 33% 37% 33%  

Ldn 7 9 56% 38% 33%  

Dan 4 1 20% 40% 33%  

Don 1 2 67% 42% 34%  

 37 18 r = 74.5% 56.6%  

average /e/ = 67% r2 = 55.5% 32.1%  

 df = 7 p 1-T=1.1% 5.4%  

 n = 9 p 2-T=2.2% 10.8%  
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 § 1.3.7.9

Graph 1.9: Level of Mixture, charter count.

 

mixed
charters

charters
> 1 token

% mixed
charters

charters
var. 1

charters
var. 2

%overall
mixture

variant 1
vs. variant 2

 

words
time
 frame

bitalad 0 7 0% 20 73 22% <a> - <e/i> -1481

habbath 1 13 8% 7 18 28% <a> - <e/i> -1435

kapad 6 69 9% 107 237 31% <i> - <e> all

wesa 1 23 4% 19 40 32% <a> - <e> -1471

degum 2 10 20% 37 54 41% <um> - <en>all

seke 6 26 23% 36 38 49% <e> - ø 1430-1480

seka 1 11 9% 18 19 49% <a> - <en> 1460-1500

 17 159 r = 75.8%     

average /e/ = 10% r2 = 57.4%  

 df = 5 p 1-T=2.4%  

 n =  7 p 2-T=4.8%  

      

Graph 1.9: Level of Mixture, token count.

tokens

 in mixed
 charters

tokens

 in charters
 > 1 token

    

 % mixed

 tokens tokens
var. 1

tokens
 var. 2

%overall
 mixture

variant 1
vs. variant 2

 

words
time
 frame

bitalad 0 14 0% 20 81 20% <a> - <e/i> -1481

habbath 3 28 11% 10 29 26% <a> - <e/i> -1435

kapad 12 174 7% 137 306 31% <i> - <e> all

wesa 6 72 8% 39 68 36% <a> - <e> -1471

degum 4 22 18% 42 49 46% <um> - <en> all

seke 29 80 36% 58 65 47% <e> - ø 1430-1480

seka 3 26 12% 21 30 41% <a> - <en> 1460-1500

 57 416 r = 78.8%     

average /e/ = 12% r2 = 62.2%  

 df = 5 p 1-T=1.7%  

 n = 7 p 2-T=3.5%  
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§ 2.3.3.3

Graph 2.3: <VVCC>-spellings in a temporal dimension.

 
original
charters

.. with
 <VVCC>

    +Unia

 
avg.
year

%
<VVCC>

avg.
year

%
 <VVCC>  

       1380 0%  

-1430 39 1  1410 3%  1410 3%  

-1460 127 14  1445 11%  1445 11%  

-1490 313 15  1475 5%  1475 5%  

-1510 312 28  1500 9%  1500 9%  

-1550 195 35  1530 18%  1530 18%  

 986 93        

Charters only Charters and Unia

r2 =
p 1-T = p 2-T = df = n =

r2 =
p 1-T

= p 2-T = df = n =

58% 6.8% 13.5% 3 5 71 1.7% 3.3% 4 6

Table 2.11: Skewed distribution of the sequence <aell>.

 order % <aell> log(% aell) 

bitala- 0 45% -35  

bitalia- 1 18% -74  

bitalinge 2 8% -110  

rest 3 1% -188  

     

r2 = p 1-T = p 2-T = df = n =

90% 2.5% 5.0% 2 4 %

96% 1.0% 1.9% 2 4 log(%)
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§ 5.1.4

Graph 5.2: Log(Intensity Integral Volume) and average year of reduction.

 

log(IIV) year

 

  

 0 1300 bilîveth

 9 1350 kumeth

 10 1390 fôre

 15 1410 kâpad

 19 1450 seke

 24 1460 bitalad

 25 1480 kâpia

 34 1500 wesa

    

r2 = p 1-T = p 2-T = df = n =

95% <0.1% <0.1% 6 8

§ 5.1.5

Table 5.5: Phonetic increase ratios.

from measurement computed  

 41% 39% [a] ~ [c]

 26% 33% V# ~ VC#

 22% 20% short ~ long

    

r2 = p 1-T = p 2-T = df = n =

74% 16.9% 33.9% 1 3
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§ 5.1.6

Graph 5.3: Binary phonological score and average year of reduction.

 phonol.
score year

 

  

 0 1300 bilîveth

 1 1350 kumeth

 1 1390 fôre

 1 1410 kâpad

 2 1450 seke

 2 1460 bitalad

 2 1480 kâpia

 3 1500 wesa

    

r2 = p 1-T = p 2-T = df = n =

90% <0.1% <0.1% 6 8

Graph 5.4: Log(Intensity Integral Volume) and average year of reduction.

 

log(IIV) year

 

  

 10 1390 fôre

 15 1410 kâpad

 19 1450 seke

 24 1460 bitalad

 25 1480 kâpia

 34 1500 wesa

    

r2 = p 1-T = p 2-T = df = n =

94% <0.1% 0.1% 4 6
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§ 5.2.3

Table 5.16: Observed and computed production and perception
reliability ratios for <habbe> as the form of the 1st pers. sg. pres.

<habbe>
1st sg.

observed computed  

produc. percep. produc. percep.  

-1430 86% 86% 89% 93%  

1430-1460 37% 97% 30% 78%  

1460-1490 3% 29% 1% 3%  

1490-1510 2% 7% 1% 2%  

1510-1550 2% 5% 1% 2%  

      

production perception

r2 = p 1-T = p 2-T = r2 = p 1-T = p 2-T = 

99% <0.1% <0.1% 92% <0.1% <0.1%

df = n =

3 5

Table 5.17: Observed and computed production and perception

reliability ratios for <habbe> as the form of the infinitive.

<habbe>

infinitive

observed computed  

produc. percep. produc. percep.  

-1430 14% 14% 10% 7%  

1430-1460 3% 3% 12% 22%  

1460-1490 9% 71% 47% 97%  

1490-1510 28% 93% 57% 97%  

1510-1550 63% 95% 60% 98%  

      

production: perception:

r2 = p 1-T = p 2-T = r2 = p 1-T = p 2-T = 

48% 9.8% 19.5% 92% 0.5% 1.1%

df = n =

3 5
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§ 5.2.4

Table 5.18: Observed and computed production ratios for <secke> 
and <seck> as a singular form, region North-East.

region NE
seke (sg)

<secke> <seck>  

obs. comp. obs. comp.  

1430-1460 56% 64% 44% 35%  

1460-1490 17% 24% 72% 76%  

1490-1510 0% 7% 100% 93%  

      

r2 = p 1-T = p 2-T = r2 = p 1-T = p 2-T = 

100% 0.2% 0.4% 95% 7.5% 14.9%

df = n =

1 3

Table 5.19: Observed and computed production ratios for <secke> 
 as a form of the singular or plural, from the south and west.

produc.
MW+SE

<secke> = sg <secke> = pl  

obs. comp. obs. comp.  

1430-1460 83% 80% 0% 5%  

1460-1490 26% 35% 9% 2%  

1490-1510 31% 22% 0% 0%  

      

r2 = p 1-T = p 2-T = r2 = p 1-T = p 2-T = 

92% 9.4% 18.7% 1% 46.2% 92.4%

df = n =

1 3
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Table 5.20: Observed and computed production ratios for <secka> 
 as a form of the singular or plural, from the south and west.

produc.
MW+SE

<secka> = sg <secka> = pl  

obs. comp. obs. comp.  

1430-1460 4% 1% 83% 84%  

1460-1490 15% 0% 36% 34%  

1490-1510 0% 0% 0% 7%  

      

r2 = p 1-T = p 2-T = r2 = p 1-T = p 2-T = 

7% 41.6% 83.2% 99% 3.0% 6.0%

df = n =

1 3

Table 5.21: Observed and computed production ratios for
<secken>   as a form of plural, from the south and west.

produc.
MW+SE

<secken> = pl   

obs. comp.  

1430-1460 17% 11%  

1460-1490 55% 64%  

1490-1510 100% 93%  

    

r2 = p 1-T = p 2-T = 

95% 6.9% 13.7%

df = n =

1 3
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Table 5.19-5.21: Combined evidence.

produc.
MW+SE observed computed

 

 

321 83% 80%  

3.21 26% 35%  

3.21 31% 22%  

3.21 0% 5%  

3.21 9% 2%  

3.21 0% 0%  

3.22 4% 1%  

3.22 15% 0%  

3.22 0% 0%  

3.22 83% 84%  

322 36% 34%  

3.22 0% 7%  

3.23 17% 11%  

3.23 55% 64%  

3.23 100% 93%  

    

r2 = p 1-T = p 2-T = df = n =

96% <0.1% <0.1% 13 15

Graphic representation of

the data from table 5.19-
5.21. The observed data are

on the x-axis, computed
data on the y-axis. The

ideal situation, where
computed and observed

data fully match, is
represented with the

dashed line (x = y).
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Ap p e n d ix 2: Co m p u tin g  tre n d  s u rfac e s  in  h is to ric al d iale c t m ap s

ILWIS - the Remote Sensing and GIS software -
The Integrated Land and Water Information System (ILWIS) is a PC-based GIS & Remote

Sensing software, developed by ITC up to its last release (version 3.3) in 2005. ILWIS
comprises a complete package of image processing, spatial analysis and digital mapping. It

is easy to learn and use; it has full on-line help, extensive tutorials for direct use in courses
and 25 case studies of various disciplines.

As per July 1st, 2007, ILWIS software is freely available ('as-is' and free of charge) as open
source software (binaries and source code) under the 52°North initiative (GPL license).

This software version is called ILWIS 3.4 Open.
(information from http://www.itc.nl/ilwis/)

For this thesis version 3.2 was mostly used. Information from the ILWIS-help function on:

Moving average > Algorithm

Moving average performs a weighted averaging on point values and returns a raster map

as output. The user has to specify a weight function and a limiting distance.
 

1.First, for each output pixel, the distances of all points towards the output pixel are
calculated to determine weight factors for the points:

For each output pixel, weight factors for the points are then calculated according to the

weight function specified by the user. Two weight functions are available: inverse distance
and linear decrease.

Inverse distance: weight = (1 / d  ) - 1n

Linear decrease: weight = 1 - dn

 where:

0d = D/D  = relative distance of point to output pixel

D = Euclidean distance of point to output pixel
When the spherical distance option is used, distances (D) are calculated over the sphere using the

projection of the coordinate system that is used by the georeference of the output raster map. 

0D = limiting distance

n = weight exponent

Figures 1 and 2 below show the manner in which weight values decrease with increasing

distance, for different values of n. The X-axes represent d: the distance of a point towards
an output pixel divided by the limiting distance. The Y-axes represent the calculated weight

values.
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Fig. 1: Inverse distance

weight = (1/d  ) - 1n

X-axis: d = D/D0

Y-axis: weight values

Fig. 2: Linear decrease

weight = 1 - dn

X-axis: d = D/D0

Y-axis: weight values

The weight functions ensure that points close to an output pixel obtain a larger weight
value than points which are farther away from an output pixel.

See that when the distance of a point towards an output pixel equals the limiting distance

(value 1.0 at X-axis), or when the distance of a point towards an output pixel is larger than
the limiting distance, the calculated weight value will equal 0; the weight functions are thus

continuous.

The inverse distance function can be selected when you have very accurately measured point
values and when local variation, within a pixel, is small. This function ensures that the

computed output values equal the input point values.
The linear decrease function can be selected for point maps in which you know there are

measurement errors, and when points lying close to each other have different values. This
function will decrease the overall error by correcting erroneous measurements with other

close points. The consequence is that the computed output values will not necessarily
coincide with the measured point values. 

2. Then, for each output pixel, an output value is calculated as the sum of the products of

calculated weight values and point values, divided by sum of weights.

 i i i output pixel value = S ( w  * val ) / S w 

where:

iw = weight value for point i

ival = point value of point i
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Sum m ary :

Mechanisms of Language Change. Vowel Reduction in 15th Century West Frisian

This study takes a detailed look at the different aspects of language change and
considers how and why these take place. The research has been supported by
analysis of data on Vowel Reduction from late mediaeval Frisian language history
over the period ± 1300 - 1550. A large part of the study is concerned with the
reconstruction of Vowel Reduction in Frisian over this period.

1. Introduction
In chapter one, documents from the corpus of historical Frisian texts are analysed
for their suitability for historical phonological research. The second chapter
comprises the actual linguistic facts retrieved from the historical sources. These
provide considerable detailed information about Frisian phonology over the period
± 1300 to 1550. The third chapter gives a phonological interpretation of the data.
The interpretation of Frisian as a tonal language is discussed in chapter four.
Chapter five focuses on two reductionist models of language change. 

In order to cover the period between 1300 and 1550, two main sources are used:

• The codex Unia. The manuscript is from the late 15  century and isth

preserved only in the form of a copy dating from the 17  century. Theth

language in the texts covers the 14  and early 15  centuries;th th

• Approximately 1,200 charters in Frisian from the period 1378 - 1550 and
one single charter from 1329.

Evaluation of sources for linguistic interpretation
There was no independent spelling practice for Frisian during the Middle Ages.
Authors of Old and Middle Frisian used existing conventions from other languages
they were familiar with: Latin and later, Middle Dutch. An ‘Old Frisian spelling
tradition’, presumed by some scholars, is the result of an ad hoc application of
Latin spelling conventions. Middle Dutch spelling practices were used for Middle
Frisian.

The spelling of Old and Middle Frisian was phonemic in principle. In some cases
allophonic variations and phonetic details are expressed. The default interpretation
of the spelling is a one-to-one match between sign and sound. This interpretation
however necessitates corrections to accommodate the diverging practices of Latin
and Dutch in the representation of vowel and consonant lengths.
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The West Frisian charters were localised using dominant toponymic references in
the texts. This toponomy method was corrected for instances where the author has
been identified and his place of birth is explicitly known. This information has been
used to produce detailed historical dialect maps of West Frisian.

There are more than enough reasons to assume that spelling variations in the
original charters are a random sample of linguistic patterns of the time. Spelling
variations are not the result of erroneous or careless spelling. With a careful eye for
temporal, geographical and individual distortions of the data, token counting is a
reliable and statistically beneficial way of evaluating the data. For historical analysis,
tokens, preferably from original charters, have been used.

Theoretical framework
This study is in part a search for the reductionist components of language and the
way they interact. The working hypothesis is that language is a deterministic,
dynamic system, where structures and ‘rules’ (grammar) are the result of self-
organisation. Within this framework, language is the result of interaction between
the following constituent elements:

• Meaning / semantics: The outside world and the human perception of it.
• Articulation and acoustics: The entire field of biology and physics

connected with the production and transmission of sounds.
• The biochemical workings of the mind which result in the way human

beings perceive, store and retrieve information.

2. Reconstruction of historical developments
Vowel reduction is the main focus of this study and provides the input for the
models in chapter 5. In order to understand the vowel reduction, the following
related linguistic processes are investigated:

• Vowel Balance: Old Frisian [bi0talad] ‘paid’ ~ [ka:pad] ‘bought’ > late-Old
Frisian [bi0talat] ~ [ka:pct]

• Degemination: Old Frisian [set:a] ‘to set’ > Middle Frisian [seta]
• Open Syllable Lengthening: Old Frisian [d]rc] ‘door’ > late-Old Frisian

[d]:rc]
• Vowel Reduction: Middle Frisian [sseta] > early-Modern Frisian [ssetc]
• Vowel Harmony: Old Frisian [seka] ‘cases’ > late-Old Frisian [sæka] (or

[saka]?).

Vowel Balance
As a phonetic phenomenon, Vowel Balance is ubiquitous in Germanic languages,
in some varieties achieving phonological status. Vowel Balance phenomena in
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unstressed syllables are indirect indicators of quantity in preceding root syllables.
Vowel Balance effects are found in the reduction of an unstressed /a/ > /c/ and
in syncope and apocope of the Old Frisian /c/.

Degemination
Old Frisian has a phonetic opposition between short and long consonants.
Information on consonant length can be obtained from Vowel Balance effects and
spelling practices, for example. The combined evidence suggests a rapid loss of
long consonants between ± 1420 and 1460.

Open Syllable Lengthening
The oldest stage of Open Syllable Lengthening is the lengthening of /a/, /]/, /i/
and /u/, when the subsequent unstressed syllable was not an /a/. This lengthening
took place at the beginning of the 14  century. Lengthening of /e/ was only ath

marginal feature at the time of the apocope of final /c/, in the middle of the 15th

century.

On the whole, both word-final /a/, for example in Old Frisian dora ‘doors’, and
protected Old Frisian /a/, for example in Old Frisian bitalad ‘paid’, prevented
Open Syllable Lengthening. Lengthening of /e/, /a/ and /]/ in open syllables,
when followed by an unstressed /a/, took place in the 15  century and was limitedth

to the south-west of Fryslân. Yet even here, it was not everywhere, neither did it
always occur. Lengthening before an unstressed /a/ produced a half-long vowel.
In the north-east, (half-) shortening of long vowels before unstressed /a/: kâpad
<kaeppit> ‘bought’, fôtan <fotten> ‘feet’ is found occasionally.

Vowel Reduction
The protected unstressed /a/ was reduced to an [c] in the first half of the 15th

century. Reduction is earlier when the preceding root is long (< 1430), compared
to when the root is short (< 1470). This is the Vowel Balance effect. In word-
interior position, as in abbate ‘abbot’ and sunnandei ‘Sunday’, the /a/ is more
resistant to reduction in the north-east than in the south-west. Word-final /a/
remains unaltered until ± 1490. There is a Vowel Balance effect with later
transition to [c] after short roots. The transition from [a] > [c] is later in the south
than in the north.

Syncope of /c/ in unstressed syllables was a gradual process in Frisian, stretching
from the 12  to the 16  century. Syncope of /c/ could be delayed or eventh th

prohibited by factors such as a short root quantity, a position near the end of the
word, voice of adjacent consonants, and wellformedness constraints. Apocope of
word-final /c/ was controlled by (at least) three factors: Vowel Balance, voice of
adjacent consonants, and morphological patterns (/c/ as a case ending). Apocope
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of /c/ covers the period from the middle of the 14  century to the late 15th th

century.

Vowel Harmony 
West Frisian shows several types of both forward and backward Vowel Harmony.
Vowel Harmony appears in Old, Middle and early-Modern Frisian. The Vowel
Harmony type of a-mutation is found in West Frisian words such as wesa <wassa>
(‘to be’) or degan <dagen> ‘days (nom./acc.)’. This type is reflected in the spelling
of the early 15  century but gradually disappears after 1460. In most instances, theth

phonetic manifestation of Vowel Harmony is reversed in late-Middle Frisian.For
example, early-Modern Frisian wesse, is not *wasse.

3. Phonological Interpretation
Most scholars assume that Old and Middle Frisian had only one unstressed
phoneme /c/, written <e, a, i, u>. This assumption is based on a simplified
interpretation and ignores diachronic, etymological and positionally defined
patterns in the distribution of spelling variations.

Many of the spelling variations match diachronic or dialectal phonetic or allophonic
patterns and are therefore not a ‘free, random variation’. Historically motivated
spellings for a single phoneme /c/ can be excluded. Spelling by convention
(spelling rules) does not match the observed gradual quantitative patterns. Spelling
reflects phonetic and allophonic variation in the language. The spelling <i> is a
variant of <e> as an unstressed vowel /c/. The alternation of <e> and <i>
reflects the phonetic nature of /c/ as a rather fronted vowel.

Frisian maintains a vowel opposition in unstressed syllables in protected position
until the early 16  century. The existence of two different phonemes in protected,th

unstressed position is supported by the developments of syncope and Vowel
Harmony. The phonological opposition also functions when /a/ is realised as [c].
The realisation of historical /a/ by <a>/[a] is too weak and cannot account for its
strict separation from historical /c/ in the diachronic development of the 15th

century. It is suggested that underlying /a/ in the 15  century did not find itsth

expression in the phonetic quality [a], but in a contrasting tone contour on the
whole word. In word-final position, the phonological opposition between /a/ and
/c/ is lost by the middle of the 15  century. The prototypical realisations of bothth

phonemes, [a] and [c], become the optional realisation for the new phoneme.

4. Tone contours
Typological parallels for phenomena such as Vowel Balance, Vowel Harmony and
the limited application of Open Syllable Lengthening are widely attested in
Scandinavian dialects, all of which are from within the zone which has two
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contrasting tone contours (Accent I and II) and a relatively late pitch peak on
Accent I and II (Level Stress). This suggests a similar accentuation for late
mediaeval Frisian.

In Proto-Old Frisian a tone contour originally stretched over the entire length of
every polysyllabic word (as was the case with Old Nordic). After the reduction of
other full vowels in unstressed position in Old West Frisian to /c/, the non-root
vowel /a/ was marked with the originally redundant tone contour. This additional
tone contour is probably the reason for the large qualitative and quantitative impact
an /a/ had on its phonological surroundings

Quantitative impact:
The cumulative impact of physical and perceptional cues favours the
reinterpretation of the root vowel of, for example, dore ‘door’, as being long, and
of dora ‘doors’, for example, as being short. The cumulative impact of physical and
perceptional stress cues in for example, môna ‘moon’ can elicit a reinterpretation of
the root vowel’s quantity as being short when placed in additionally shortening
contexts, such as the compound mônandei ‘Monday’. The /a/ in a non-root syllable,
bearing pitch accent was probably not subject to syncope or apocope, because it
was stricto sensu not unstressed.

Qualitative impact: 
Vowel Harmony (a-mutation) was probably facilitated by the effect of Level Stress.
Vowel Harmony developed into a phonological template relying on the tonal
contrast (15  century). As pitch is one of the stress cues, a pitch peak is ath

prerequisite for attracting intensity stress. Some words with /a/ in the second
syllable show accent shift in Old Frisian, such as snaynde ‘Sunday’ < sunnandei.

Given that south-western dialects show fewer features which are typologically
connected with pitch peak delay, it may be assumed that peak delay was weaker
here than in the north-east. The phonologisation of tone contours in the 15th

century was a break with the past, where tone contours were completely predictable
from the word structure. Frisian and Scandinavian dialects share this innovation,
as distinct from large West-Germanic languages.

5. Modelling language change
In chapter 5, the observed changes in phonological and morphological grammar
are modelled. Neither of the two models presented  uses common grammatical
objects such as ‘rules’ or ‘constraints’.

In the first model the reduction of unstressed vowels in West Frisian between 1300
and 1550 shows a very high correlation with the reconstructed Vowel Intensity
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Integrals, a quantitative acoustic measure, of the vowels under consideration. This
high correlation provides evidence of a causal relationship between the Vowel
Intensity Integral and the reduction process. As deterministic processes rely on
causal relationships, this reconstruction supports the hypothesis of the
deterministic character of at least some forms of language change.

The model shown in the Bidirectional Table relies on the reductionist components
of ‘articulatory convenience’, ‘common practice’ and ‘effective communication’.
The shifting ‘grammar’, describing the choice of phonological variants for different
morphological categories, which is available to speakers, is the dynamic result of
the interaction between these three basic components, assuming that the language
user is a probabilistic learner. This can be considered to be a form of self-
organisation.

Both models support the idea of language as a deterministic, dynamic system,
which offers an established framework for the understanding of change. In the
concluding remarks, the concept of dynamic systems is linked to evolutionary
science. The future application of evolutionary science and its methods to the study
of language as a deterministic dynamic system may well produce interesting results
at a later date.
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Sam e n vattin g

M e c h an is m e n  v a n  ta a lv e ra n d e rin g . Klinkerreductie in het Fries van de 15e eeuw.

Dit onderzoek gaat in op het verschijnsel taalverandering en onderzoekt hoe en
waarom dat zich voordoet. Het onderzoek bouwt op een analyse van de
verzwakking van onbeklemtoonde klinkers in het Fries van de late middeleeuwen
tussen ± 1300 - 1550. Een groot deel van de tekst is gewijd aan de reconstructie
van feitelijke dat proces.

1. Inleiding
In hoofdstuk een wordt het historische tekstmateriaal van het Fries geanalyseerd
op zijn geschiktheid voor historisch klankonderzoek. Hoofdstuk twee bevat de
taalkundige feiten die uit het materiaal gedestilleerd zijn. Ze geven een gedetailleerd
beeld van de Friese klankleer gedurende de periode ± 1300 - 1550. In hoofdstuk
drie wordt een fonologische interpretatie van de gegevens geboden. De hypothese
dat het Fries een toontaal was, wordt in hoofdstuk vier uiteengezet. Hoofdstuk vijf
behandelt twee reductionistische modellen van taalverandering.

Twee bronnen zijn gebruikt om het tijdvak tussen 1300 en 1550 af te dekken:

• De codex Unia. Het manuscript is in de late 15  eeuw geschreven, maar ise

alleen tot ons gekomen in de vorm van een kopie van die tekst uit de 17e
eeuw. De taal in de teksten gaat terug tot de tijd van de 14  en de vroege 15e e

eeuw;
• De ongeveer 1200 oorkonden in het Fries uit de periode 1378 - 1550 en één

losse oorkonde uit 1329.

Toetsing van bronnen op geschiktheid voor taalkundige interpretaties
Er bestond geen zelfstandige Friese spellingstraditie in de middeleeuwen. Schrijvers
van Oud- of Middel-Fries gebruikten bestaande spellingsystemen van andere talen
waarmee ze vertrouwd waren: Latijn en later Middel-Nederlands. Een Oudfriese
spellingstraditie die door sommige onderzoekers verondersteld wordt, is het gevolg
van een ad hoc toepassing van Latijnse spellingsregels. Middelnederlandse
spellingsgewoonten werden gebruikt voor het Middel-Fries.

De spelling van het Oud- en Middel-Fries is in de grond fonologisch. In sommige
gevallen worden allofone variatie en fonetische details weergegeven. Het
uitgangspunt vormt een één-op-één-relatie tussen teken en klank. Die interpretatie
moet aangepast worden voor de verschillende wijzen waarop in het Latijn en
Nederlands de lengte van klinkers en medeklinkers aangegeven wordt.
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De Westerlauwerse Friese oorkonden zijn geplaatst in de ruimte met behulp van
plaatsnamen in de teksten. Deze toponiemenmethode is aangevuld met gegevens
over de afkomst van de schrijvers van de teksten voor die gevallen dat de schrijver
bekend is. Met behulp van die gegevens zijn historische dialectkaarten van het
Westerlauwerse Fries getekend.

Er zijn verschillende redenen om aan te nemen dat de spelling in de originele
oorkonden (niet in de kopieën) een willekeurige steekproef vormen uit de
taalkundige verschijnselen van die tijd. Spellingvariatie is niet het gevolg van
verkeerd of onzorgvuldig spellen. Indien rekening gehouden wordt met ongelijke
spreiding van de gegevens in tijd en ruimte is een telling van verschijnselen op basis
van losse tokens een betrouwbare en statistisch aantrekkelijke wijze van het meten
van de gegevens. Voor de historische analyse zijn bij voorkeur originele oorkonden
gebruikt.

Theoretisch kader
Dit onderzoek is voor een deel een zoektocht naar reductionistische onderdelen
van taal en naar de wijze waarop die op elkaar inwerken. De uitgangsstelling is dat
taal een deterministisch, dynamisch systeem is en dat structuren en ‘regels’
(grammatica’) het gevolg zijn van zelforganisatie in het systeem. In dit kader is taal
het gevolg van wisselwerking tussen de volgende basale elementen:

• Betekenis / semantiek: de wereld om ons heen en de menselijke waarneming
daarvan.

• Articulatie en akoestiek: het hele veld van biologie en natuurkunde dat
betrokken is bij het voortbrengen en overbrengen van klanken.

• De biochemische werking van de hersenen die leidt tot de menselijke wijze
van waarnemen, bewaren en oproepen van kennis.

2. Reconstructie van historische ontwikkelingen
Klinkerreductie is het hoofdonderwerp van dit onderzoek en levert de gegevens
voor de modellen in hoofdstuk 5. Om klinkerreductie goed te begrijpen zijn de
volgende processen onderzocht:

• Vokaalbalans: Oud-Fries [bi0talad] ‘betaald’ ~ [ka:pad] ‘gekocht’ > laat-Oud-
Fries [bi0talat] ~ [ka:pct]

• Degeminatie: Oud-Fries [set:a] ‘zetten’ > Middel-Fries [seta]
• Rekking in open lettergreep: Oud-Fries [d]rc] ‘deur’ > laat-Oud-Fries [d]:rc]
• Klinkerreductie: Middel-Fries [seta] > vroeg-Modern-Fries [setc]
• Vokaalharmonie: Oud-Fries [seka] ‘zaken’ > laat-Oud-Fries [sæka] (of

[saka]?).
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Vokaalbalans
Als fonetisch verschijnsel komt vokaalbalans in alle Germaanse talen voor. In
sommige talen/taalstadia heeft het een fonologische status bereikt.
Vokaalbalansverschijnselen in onbeklemtoonde lettergrepen vormen een indirecte
aanwijzing voor de kwantiteit van de voorafgaande stam. Vokaalbalans wordt
aangetroffen in de reductie van onbeklemtoonde /a/ > /c/ en in de syncope en
apocope van Oudfries /c/.

Degeminatie
Oud-Fries kent een fonetische tegenstelling tussen lange en korte medeklinkers.
Informatie over de lengte van medeklinkers kan verkregen worden uit
vokaalbalansverschijnselen en spellingsgewoonten. Het totaal van aanwijzingen
wijst op een snel verlies van lange medeklinkers tussen ± 1420 en 1460.

Rekking in open lettergreep
Het oudste stadium van rekking in open lettergreep is de rekking van /a/, /]/, /i/
and /u/, als de volgende onbeklemtoonde klinker niet een /a/ was. Deze rekking
vond plaats aan het begin van de 14  eeuw. Rekking van /e/ is een beperkte

verschijnsel in dezelfde tijd als de apocope van woordfinale /c/, in het midden van
de 15  eeuw.e

Over het algemeen geldt dat zowel de woordfinale /a/, bijvoorbeeld in Oud-Fries
dora ‘deuren’, als de gedekte /a/, bijvoorbeeld in Oud-Fries bitalad ‘betaald’, rekking
in open lettergreep tegengaan. Rekking van /e/, /a/ en /]/ in open lettergreep
wanneer het gevolgd wordt door een onbeklemtoonde /a/, vindt plaats in de 15e

eeuw en blijft beperkt tot het zuidwesten van Fryslân. Maar ook daar is het niet
algemeen en niet in alle gevallen. Rekking voor onbeklemtoonde /a/ levert
halflange klinkers op. In het noordoosten komt in enkele gevallen (gedeeltelijke)
verkorting van lange klinkers voor onbeklemtoonde /a/ voor: kâpad <kaeppit>
‘gekocht’, fôtan <fotten> ‘voeten’.

Klinkerreductie
De gedekte /a/ wordt verzwakt tot [c] in de eerste helft van de 15  eeuw. Als dee

voorafgaande stam lang is, vindt de verzwakking eerder plaats (< 1430) dan
wanneer de stam kort is (< 1470). Dit is het vokaalbalanseffect. In woordinterne
positie, zoals in abbate ‘abt’ en sunnandei ‘zondag’, blijft  de/a/ in het noordoosten
langer bewaard dan in het zuidwesten. Een woordfinale /a/ blijft ongewijzigd tot
± 1490. Ook hier is sprake van een vokaalbalanseffect met een latere overgang naar
[c] na korte stamlettergrepen. De overgang van [a] > [c] is in het zuiden later
voltooid dan in het noorden.
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Syncope van /c/ in onbeklemtoonde lettergrepen is een geleidelijk proces in het
Fries en strekt zich uit van de 12  tot de 16  eeuw. De syncope van /c/ wordte e

vertraagd of zelfs voorkomen door zaken als een korte stamlettergreep, een positie
dichtbij het einde van het woord, stemhebbende naburige medeklinkers en
welgevormdheidseisen (uitspreekbaarheid). De apocope van een woordfinale /c/
wordt bepaald door (tenminste) drie factoren: vokaalbalans, fonologische stem van
naburige medeklinkers en morfologische patronen (/c/ als uitgang). De apocope
van /c/ beslaat de periode van het midden van de 14  eeuw tot de late 15  eeuw.e e

Vokaalharmonie
Westerlauwers Fries vertoont verschillende vormen van voorwaartse en
achterwaartse vokaalharmonie. Vokaalharmonie doet zich voor in het Oud-Fries,
Middel-Fries en vroeg-Modern-Fries. Vokaalharmonie van het type a-umlaut wordt
aangetroffen in het Westerlauwers Fries in woorden als wesa <wassa> (‘zijn’) of
degan <dagen> ‘dagen (nom./acc.)’. Dit type verschijnt in de spelling in het begin
van de 15  eeuw, maar verdwijnt geleidelijk na 1460. In de meeste gevallen wordte

de vokaalharmonie teruggedraaid in het laat-Middel-Fries. Zo heeft vroeg-Modern-
Fries bijvoorbeeld (weer) wesse en niet *wasse.

3. Fonologische interpretatie
De meeste taalkundigen nemen aan dat het Oud- en Middel-Fries alleen de klinker
/c/ kenden in onbeklemtoonde lettergrepen, gespeld als <e, a, i, u>. Die aanname
is terug te voeren op een versimpelde interpretatie van de feiten en negeert
diachrone, etymologische en positioneel bepaalde patronen in de spellingvariatie.

Veel van de waargenomen spellingvariatie is terug te voeren op diachrone of
dialectale fonetische of allofone patronen en kan zeker niet als ‘vrije’ of
‘willekeurige’ variatie bestempeld worden. Historiserende spellingen voor een enkel
foneem /c/ zijn uitgesloten. Spelling volgens traditie (spellingsregels) komt niet
overeen met de waargenomen graduele kwantitatieve patronen. De spelling
weerspiegelt fonetische en allofone variatie in de taal. De spelling <i> is een variant
van <e> als een onbeklemtoonde klinker /c/. De wisseling van <e> en <i>
weerspiegelt het fonetische karakter van /c/ als een enigszins gesloten, voorlijke,
ongeronde klinker.

Het Fries kent klinkercontrasten in onbeklemtoonde lettergrepen in gedekte positie
tot in het begin van de 16  eeuw. Het bestaan van twee verschillende fonemen ine

gedekte, onbeklemtoonde positie wordt ondersteund door de ontwikkelingen van
syncope en vokaalharmonie. De fonologische oppositie werkt ook als /a/ als [c]
gerealiseerd wordt. De realisatie van de historische /a/ als <a>/[a] in de 15  eeuwe

is te incidenteel om verantwoordelijke gehouden te kunnen worden voor de strikte
scheiding van de historische /c/ in het diachrone verloop. Het vermoeden wordt
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geuit dat de onderliggende /a/ in de 15  eeuw niet uitgedrukt werd door dee

fonetische kwaliteit [a], maar in een contrasterende tooncontour op het hele woord.
In woordfinale positie gaat het fonologisch contrast tussen /a/ en /c/ verloren in
het midden van de 15  eeuw. De prototypische realisaties van beide fonemen, [a]e

and [c], worden dan optionele realisaties van het nieuwe foneem.

4. Tooncontouren
Typologische parallellen voor verschijnselen als vokaalbalans, vokaalharmonie en
de beperkte doorvoering van de rekking in open lettergreep zijn in verschillende
Scandinavische dialecten voorhanden, die zich allemaal bevinden binnen het gebied
waar twee verschillende tooncontouren worden onderscheiden en waar Accent I
en II een relatief late toonpiek hebben (level stress).  Dit suggereert een soortgelijke
accentuering in het laat-middeleeuwse Fries.

In het Proto-Oud-Fries strekt een toon contour zich oorspronkelijk uit over de
hele lengte van ieder meerlettergrepig woord, met de piek ongeveer in het midden
(net als in het Oud-Noors). Na de reductie in het Oud-Fries van alle andere volle
klinkers in onbeklemtoonde positie tot /c/ behalve de /a/, wordt die /a/ als hij
niet in de stam staat, gemarkeerd door de oorspronkelijk redundante tooncontour.
Deze bijzondere tooncontour is de mogelijke verklaring voor de grote kwalitatieve
en kwantitatieve invloed die de /a/ op zijn fonologische omgeving had.

Kwantitatieve invloed:
De cumulatieve invloed van fysieke en perceptionele signalen suggereert een
(re)ïnterpretatie van de stamklinker in een woord als dore ‘deur’ als zijnde lang, en
van een woord als dora ‘deuren’ als zijnde kort. De cumulatieve invloed van fysieke
en perceptionele signalen in bijvoorbeeld môna ‘maan’ kan een reïnterpretatie van
de lengte van de stamklinker ontlokken als zijnde kort, wanneer het woord in een
context staat waar het extra verkort wordt, zoals in de samenstelling mônandei
‘maandag’. Een /a/ die niet in de stamlettergreep  staat, maar gemarkeerd is met
een toonpiek, wordt waarschijnlijk niet het voorwerp van syncope of apocope
omdat het stricto sensu niet onbeklemtoond is.

Kwalitatieve invloed: 
Vokaalharmonie (a-umlaut) wordt waarschijnlijk bevorderd door level stress.
Vokaalharmonie ontwikkelt zich tot een fonologische mal die gesteund wordt door
het tooncontrast (15  eeuw). Een toonpiek is één van de kenmerken van klemtoone

en is daarom een voorwaarde om intensiteitsaccent aan te kunnen trekken. Een
aantal woorden met /a/ in de tweede lettergreep vertoont accentverspringing in het
Oud-Fries, zoals snaynde ‘zondag’ < sunnandei.
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Gegeven het feit dat zuidwestelijke dialecten veel minder verschijnselen vertonen
die typologisch met een late toonpiek in het woord verbonden zijn, ligt de
veronderstelling voor de hand dat de toonpiekverschuiving daar zwakker is dan in
het noordoosten. De fonologisering van de tooncontouren in de 15  eeuw is eene

breuk met het verleden, waarin tooncontouren volledig voorspelbaar zijn aan de
hand van de woordstructuur. Friese en Scandinavische dialecten delen die
vernieuwing en onderscheiden zich daarmee van de grote Westgermaanse talen.

5. Modellering van taalverandering
In hoofdstuk 5 worden de waargenomen veranderingen in de fonologische
morfologische grammatica gemodelleerd. Geen van beide getoonde modellen
gebruikt grammaticale noties als ‘regels’ of ‘constraints’.

Het eerste model toont een hoge correlatie tussen de gereconstrueerde integraal
van de klinkerintensiteit - een kwantitatieve akoestische maat - aan de ene kant en
de reductie van onbeklemtoonde klinkers in het Westerlauwerse Fries tussen 1300
and 1550 aan de andere kant.  De hoge correlatie levert een aanwijzing voor een
causale relatie tussen de integraal van de klinkerintensiteit en het reductieproces.
Omdat deterministische processen bestaan op basis van causale relaties,
ondersteunt deze reconstructie de hypothese van het deterministische karakter van
ten minst bepaalde vormen van taalverandering.

Het model dat verwerkt is in de vorm van de bidirectionele tabellen is gebaseerd
op de reductionistische componenten van ‘spreekgemak’, ‘gangbare praktijk’ en
‘doelmatige communicatie’.  De verschuivende ‘grammatica’s’, die de keuze tussen
de beschikbare fonologische varianten voor de verschillende morfologische
categorieën aangeven, zijn het dynamische resultaat van de wisselwerking tussen
de drie basiscomponenten, ervan uitgaande dat de taalgebruiker probabilistische
leert. Dit kan beschouwd worden als een vorm van zelforganisatie.

Beide modellen ondersteunen het idee van taal als een deterministisch, dynamisch
systeem, dat daarmee een uitgewerkt kader kan bieden voor het begrijpen van het
fenomeen taalverandering. In de slotbeschouwing wordt een verband gelegd tussen
dynamische systemen en evolutionaire wetenschappen. De toekomstige toepassing
van evolutionaire wetenschappen en hun methoden op het onderzoek van taal als
een deterministisch, dynamisch systeem kan in de toekomst mogelijk tot
interessante uitkomsten leiden.
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In d e x

The language designation (West) Frisian is not included. It is the study’s main topic. The

same holds for the word phonology. Old and Middle Frisian words are cited in a normalised
Old West Frisian form. Examples from other languages are unmarked. Word references in

chapter 5 are not exhaustive.

accent shift 4, 100, 132, 149-152, 217,
226, 228, 229, 234, 247,

250
algorithm 38, 76, 78, 79, 255, 277, 280,

283, 285, 286, 288-294,
299, 349

apocope 12, 75, 82, 83, 92, 103, 107-110,
125, 128, 130, 131,

133-135, 138, 139, 158,
162, 164, 171-175,

177-179, 181-185, 213,
216, 225, 237, 239, 241,

242, 254, 256, 265, 271,
273, 274, 277

bidirectional 257, 276, 297
case, grammatical 10, 11, 16, 17, 33, 41,

74, 95, 134, 136, 156,
158, 160, 200, 214, 273

compensatory lengthening 11, 91, 93, 121
competence 13, 14, 21

degemination 10, 11, 24, 81, 85, 121, 161,
162, 187, 189, 266, 286,

295
determinism 1, 14, 76, 77, 79, 129, 233,

257, 270, 275, 276, 289,
294, 297-300, 303

devoicing, final 14, 135, 139
gemination 86, 96, 99-101

gender, grammatical 5, 10, 11, 136, 171,
273, 274

grapheme 15, 23, 26, 27, 203, 205, 210,
211

intensity integral 258-267, 270-272, 274,
275

intensity stress 13, 82, 96-98, 131, 234,
235, 239, 240, 243,

250-252, 295
labialisation 35, 192, 195, 196, 221

language change 1, 2, 6, 12, 14, 78, 79, 81,
257, 275, 276, 295, 297,

301, 302
languages

Älvdalsk (Swedish) 96, 229-231
Danish 5, 85, 96, 99, 221, 232

Dongeradeel dialect 5, 10, 57, 123,
152, 200, 273

Dutch 4-7, 10, 11, 15, 21-27, 35, 46,
49, 57, 67, 71, 74, 82,

85, 88-91, 94-96, 99,
103, 107, 125, 130, 148,

150, 165, 173, 176, 178,
201, 221, 222, 224, 232,

238, 239, 256, 260, 262,
301

East Frisian 3, 8, 9, 35, 99, 101, 132,
133, 141, 147, 152, 153,

184, 225, 228, 250, 271
English 4, 5, 7, 10, 12, 14, 15, 83, 85,

94-96, 123, 130, 164,
166, 173, 195, 221, 232,

239, 271, 276, 301
Faroese 96, 129, 190, 229, 274

Harlingerlandic 3, 87, 99, 132, 133,
184, 185

High German 4, 5, 10, 35, 83, 85,
94-98, 130, 154, 164,

219, 221, 274
Hindeloopen dialect 5, 86, 120, 135,

148, 149, 151, 152, 172,
178, 200, 217

Icelandic 4, 10, 13, 35, 82, 85, 94,
96, 152, 190, 192, 229,

230, 274
Latin 4, 13, 20-27, 46, 49, 88, 92,

103, 153
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Low Saxon 4, 35, 83, 88, 89, 94, 95,
99, 130, 133, 148, 165,

256
Molkwerum dialect 149, 151, 152

North Frisian 3, 5, 8, 99, 132, 133,
184, 185

Norwegian 1, 81, 83, 96, 129, 191,
192, 221, 224, 230, 232,

233, 260, 261
Old Nordic 4, 130, 164, 190, 192,

229, 230, 233-235, 295
Proto-Nordic 190, 233

Riustringen Old Frisian 9, 35, 86,
87, 130, 132, 154, 166,

174, 183, 184, 191-193,
205, 206, 209, 219, 228,

238, 250, 271
Saterlandic 3, 99

Schiermonnikoog dialect 5, 10, 57,
86, 99, 120, 124, 135,

149, 151, 152, 158, 163,
195, 244, 245, 250, 252,

273, 290
Swedish 1, 81, 82, 96, 129, 183, 192,

229, 230, 232, 274
Terschelling dialect 4, 5, 57, 124,

135, 139, 149, 151, 152
Wallisian (High German) 85, 96-98,

129-131, 154, 169, 219,
274

Wangeroogic 3, 86, 87, 99-101, 132,
133, 164, 183, 184, 192,

193, 271
Weser Frisian 3, 132, 133, 183, 193,

228, 229, 236, 247
Wursten Frisian 3, 100, 101, 132,

133, 183, 184, 191-193,
250

level stress 96, 99, 100, 219, 234, 235, 240,
243-245, 247, 249-251,

271
levelling 95, 113, 119, 158, 159, 172-174,

177, 178, 244, 245, 249,
291

morphology 10, 11, 13, 21, 22, 43, 79, 83,
103, 107, 134, 136, 138,

160, 161, 170, 171, 173,
174, 177, 178, 181, 182,

190, 191, 197, 198, 200,
205, 211, 213, 214, 238,

241, 249, 252, 265,
273-275, 277, 291, 292,

296, 301
open syllable lengthening 10, 11, 24, 81,

88, 89, 94, 138, 142,
161, 166-168, 171-174,

177, 185, 190, 201, 226,
228-230, 234, 237, 239,

240, 243, 244, 248, 254,
273, 295, 296

paradigm 5, 17, 95, 106, 114, 119, 123,
134, 139, 144, 154, 156,

159, 168, 173-175, 177,
178, 196, 197, 200, 213,

214, 217, 245, 248, 252,
280

peak delay 233, 243, 244, 252, 256
performance 13, 14, 25, 26, 61, 298

pitch accent 96, 235, 239-242, 244, 250,
252, 271, 295, 296

pitch peak 96, 219, 227, 228, 232-239,
243-248, 251, 252,

254-256, 271, 295, 296,
355

prototype 25-27, 194, 214, 215, 278, 286,
300

reductionist 76, 77, 257, 258, 275, 289,
294, 297, 298, 302, 303

root quantity 83, 87, 92, 133, 141, 170,
184, 185, 263, 267, 271

self-organisation 14, 76-79, 233, 257, 272,
286, 297, 299, 302

spelling tradition 19, 24, 25, 49, 90, 92,
103, 205, 211

syllable quantity 81, 102, 135, 185, 189,
250

syllable structure 97, 113, 133, 136, 138,
160, 164, 171, 189, 203,

211, 234, 240, 252
syncope 12, 74, 92, 110, 130, 131, 138,

149, 154, 164-170, 175,
216-219, 225-227, 237,
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239, 241, 242, 259, 264,
265, 271, 277, 296

template 190, 197, 198, 247-249, 296
tone contour 1, 81, 85, 97, 98, 219, 220,

225, 228, 230-239, 243,
245, 250, 252, 253, 256,

275, 301
velarisation 195, 196, 199

vowel balance 81, 82, 85, 87, 92, 93, 96,
104, 106, 107, 109, 134,

138, 147, 155, 161-163,
167, 182, 183, 209-211,

228-231, 254, 262, 295,
296

vowel harmony 35, 81, 96, 114, 132, 149,
190, 209, 210, 218, 222,

225-231, 234, 235, 237,
247-249, 252, 254, 295,

296
vowel reduction 10, 12, 13, 81, 82, 87, 92,

104, 106, 125, 127, 129,
183, 184, 186-189, 193,

198, 206, 210, 214, 219,
222, 227, 235-238, 245,

247, 252, 256-259,
264-275, 277, 278, 285,

295, 297, 300
words

abbate 138, 143, 153-155, 169, 175,
217, 219, 227

âge 133, 173, 174, 181
allra 20

ande 70, 71, 73, 75
âre 133

bâne 133, 158, 245
baria 118, 139

bât 124, 244
berfôtade 123

bern 165, 177, 216
berna 167

biâda 4
bilîva 166, 263

bitale 103, 105, 106, 110, 173, 174,
181, 273

bitalia 48, 60, 65, 68, 89, 90,
110-112, 115-119,

138-141, 143, 144, 147,
154-157, 184, 186, 188,

189, 194, 208-211, 216,
217, 221, 226, 243, 244,

254, 263
bitalinge 117-119

blôma 135
boda 110-112, 115

bôdel 168, 169
boga 112, 114, 115

bôke 135
bolla 11

brêf 10
bregge 134, 173

breka 107
breke 134, 171

bûr 120, 244, 254, 255
dâde 141, 147

dam 91, 92
dêde 25, 134, 175, 181, 273

degan (sg. dei) 11, 65, 104, 105, 107,
114, 120, 145, 199-201,

227, 248
dêl 141, 145

dêla 74, 166, 167, 273
dêle 91

dîk 101
dore 12, 49, 103-106, 110, 112, 113,

115, 156, 160, 161, 164,
169, 170, 173, 174, 181,

183, 226, 235, 236, 240,
243, 245

dose 135
ein 152

ende 149
êpen 169, 170

êth 145
falla 166

fane 91
fara 12, 104, 105, 196, 241

fenne 195
fet 86

finger 105, 168
fisk 99

fola 118
fora 118
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fore 24, 68, 102, 103, 106, 173, 174,
181, 182, 263

fôt 68, 103, 104, 123, 124, 127, 128,
145, 241, 243

frêsa 88
gâst 120

goldena 119
gôs 4

grât 103, 104
habba 7, 12, 45, 46, 49, 65, 74, 87,

142-144, 147, 155,
161-163, 166, 173, 178,

179, 181, 182, 186, 188,
189, 194, 203, 208-210,

214, 219, 221, 277
hand 74, 75, 83

hasa 133
hâwed 168, 271

henda 149
hêra 24

hiara 188, 189
him 70-72

hine 70-72
hnekka 133

hose 57, 112
hove 133

hûs 176, 177, 181, 221, 274
ita 85

jechta 167
jeld 177

jêr 105
jest 83

kâp 176, 177
kâpia 65, 116, 119, 120, 123, 128,

139, 160-163, 184, 186,
188, 189, 209-211, 216,

226, 243, 244, 254, 255,
263

keme 191, 192
kera 114, 216, 225, 237

kêse 4
klagere 174, 175, 181, 193, 226

knapa 113-115
kuma 74, 99, 100, 166, 169, 194,

219, 221, 263
land 11, 74, 75, 151, 177

leken 107
lesa 25, 88, 102, 116, 120, 199, 248

lessa 88
lith 104, 105

liude 145
lôg 176, 177, 181, 274

mager 248
makia 12, 17, 89, 90, 133, 139, 147,

164, 186, 188, 189
man 86, 145

mele 99, 133
môna 125-127, 139, 142, 241

mônandei 68, 123, 125-127, 138,
139, 142, 143, 147, 217,

219, 226, 241, 244
mônath 125-127, 138, 139, 142, 143,

217, 241, 271
monia 142

nama 110-112, 115, 134
nima 166

nose 133
ôther 73, 74

polla 86
pot 86

prêm 124, 244
râd 248

riuchter 145
rogga 133

rot 86, 91, 93
sage 94

sang 152
seke 10, 12, 15, 16, 24, 33, 34, 41,

42, 46, 52-55, 64, 65,
74, 89, 90, 104, 105,

107, 108, 134, 156,
158-160, 169-174, 181,

182, 193-197, 199, 200,
203, 209, 213, 245, 247,

248, 254, 263, 290
sella 195

setta 11, 25, 85, 195, 271
sibba 141

sidza 167
silich 101

sitta 1
skelta 148
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skêre 183
skip 106, 177, 178, 193, 208, 271,

273
skipper 86, 174

slide 99
smel 99

sone 11, 35-39, 55, 57-60, 83, 92,
103, 104, 106, 108,

113-115, 133, 165, 173,
174, 181

spreka 167
state 68

stede 139, 141, 147, 191, 192, 199
stela 99

stên 10, 11
stok 11

strête 134, 214
sumer 113

sunnandei 138, 143, 147-155, 217,
219, 226, 250

sunne 92, 113, 148
suster 11

swera 114, 167-170, 216
tale 120

tella 217
thet 70-72

thiâna 116
thredda 116, 117, 121

timmeria 99
to fara 103

wâg 248
wei 141, 169

wepen 105
wesa 65, 74, 75, 88-90, 116, 120,

121, 156, 157, 161,
163-165, 169, 186, 188,

189, 195, 196, 198, 199,
201, 213, 218, 225, 227,

237, 247, 248, 263
weter 107, 195, 196

wike 104, 105, 135
wine 83

word 105
wrald 250

wunia 113, 120, 149
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