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MUTUAL COMPLEMENTATTON OF VC- SESUENOES IN CENTRAL BAVARIAN

Bobert Bannert

'' ] :'..': :iRatios of duration and the domain of anti

As a: rule irlvèstiEations of duration and quantity contain not only abso=:,
.'.

lute values of segment durations but also several kinds.of ratios due tor'. .,..;... :

the multr.tude of,factens. affecting the duration of:a given segment IElert
I

1964'.51 f)., Based on minimal pairs, contrasting optimally only in differ-

ent durations of the identical segment, the vor¡re}-to-vowel ratío (V/V:J

an{ ,thp. congonant-to-ponsonant ratio [C/C: ) are calculated. These two

ratÍos being paradigmatic, the vowel-to-consonant ratío IV/CJ refers to

syntagmatic relations. 
:.: , -1..i..

The ratie of V/C ratios (Vt/C ¡ VfC:), a dôubfe ratio, is considered

baqÍo to the perception of quantitative conty'asts'in a language IE}ert

1e642171 ff),, . i

Dealing with the phonological concept of quantity and its phonetic

mani.festationsj as duration fphysiologibally and acousticafly) and length,,,,
i.:

IperceptualtyJ it seems necessary. !p start fnom.the do{a:Ln of quantity; t',
,.. .,i : ,. ': :' : '

Ïn those languages.which utili-ze durationel contrasts distinctively, the' 
'''

domain of quantlty may be different: the sound or sequence of sounds over

which quantity is manj-fested may be only one segnrent [on1y the vowelr'only'

the consonant, the vowel and tþe consonant), two segments (.stnesseal vöwe1

and the forlowing consonant), :r larger units (Let'riste 1g?o242). '

ïn the NorQic languages of Standard Swedish,: ¡ot*rgian anU icelanlic

a reversed relationship, càlted mütuar complementation'(Lehislç 1g?o:4g),
. ,rr¡'.. 'r 

": 
' 

t t- ì "

betweeñ the duration of the stressed vowel and the following consÐnant is

observed, Thus a long vowel is followed by a short consonant and a short

vowel is followed by a long consnnant:
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V c
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V 0
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time

A, similar reversêd relatiohship between vowel and consonant is reported

for the Upper Ge-rman dialect of Central Favarian'(Ca). (fufner 1957t 1Sì61.

Bannert 19??); ,The domain Òf quantity in the Nordic languages as well as

in CB is the VC-sequênce which does not seem to. be the case for Standard

German. :. :

The distribution .ôf mu.tual complementation in ,Gts is in general restriot-

ed to:words longer than one syllable: I [...) c3v c .., #, where the

vowel is stressed and the second syllable,contains a sonorant, (vowelr .1a- ,

teral or nasal). ,

The vowel-to-s ouence ratio V/Vce

Due to the fact that. dÍstinctive durational (= quantitatlve) contrasts

Ín CB always are manifested over this VC-seeuence I assume that these two

segments together constitute a timlng unit at a certain leve1 of the ;

language. Instead of relating vowel duration to the duration of the fo}- ,-i

lowing consonant, the duration of which varies considerebly after long

and shCIrt vowel, by calculating fte V/G ratio, it might therefore be ryg{F_. ".,

relevant to calculate the vowel-to-sequence ratio (VIVC ratio), thus ex¿..

pressing the duration,pf the vowel with reference tci the whole V0-sequence.

ShOft V. I :.r', r. ,, r :. ..... 1.. ...,

L::::::i - ,

æ
long V

VC-seeuence [V+C) = 100 %
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Material ..,-...-.s.!*!rf

To describe the durational relationships of VC-sequences in CB, sorne pre-

liminary measurements based on mingograms IoperatÍon speed 100 mm/sec),
{-*--.. " -...

the V/VC ratio and some observations pertaining to one informant G wilt

b",1{?",1nted. One portion .of the material was collected in Ðecemben:19?2,

the 
.othçr ,t?,,tu".gh 

1W3, -The pair Çe,gar [$ptg"r] versus Gekal [Eekat],, ,

[name hill ve. gri]Ied chicken) eppeared in both recording,s¡ This

materiSl,, is comOgred to measurements fr.om ïnformants G and A of January l

1g?2, The stresseci vowel, the following (medial) consonant (Cr), and tþe

prosodic patterns (prosodies) (cf, Gårding and,Lindblad 19?3) were Vafied.
1.r''-i', . -i:.)

In order to affect, segment duration hçvi1y, four prosodies were chosen:
,i::. ': .'1.r. : "í,.

(t) neutral isolatef, statement Iisolated words),

[2) neutral sentence statement, e.s. / i hab s Pupal gseng/, [I saw the

litt1e doll), where the test word is stressed,

(S) fast isolated statement fiso]ated words) t .:l

[4) emphatie sentence staternent with..topiçalizqtion, e.g. / € Bgpg! hetb .

.tr- gseng/ . ..
,.i; '

The testword and the ,variables of .the i-nvestigatlons are summarized ,in

the table on the following Fage..

Results , \=- r

Tables-.1 I 2r -n.d, 3 give the follqwing values: the mean segment cluration ::

(msec) of the vowel and the consonant., the mean duration of: the VC-sequencer .

. i .,il, :j

the decrease (or increase, marked with a) in y'o of the observed means for

prosodies (2), (e), anu (4J relative to'prosody::f Jj:ft:utrtnar,:iJlateu state-
.;

ment), the V/C and V/VC ratios in $, the change of these ratios in o/o

with reference to prosody [ 1 ) ¡ and the range' of their variation in o/0.



T
es

t-
w

or
d

F
ro

=
oo

y
r!

 e
an

 c
ju

ra
tio

n 
{*

=
ec

 )

V
+

C

D
ec

re
as

e 
flr

om
 p

ro
so

dy
It)

 i
n 

;t
V

C
V

+
C

R
at

io
s 

'y
'o

v 
li:

 v
 /v

c

C
ha

ng
e 

of
 r

at
io

s 
/o

\tl
c 

v/
vc

R
an

ge
 o

l 
va

ria
-

tio
n 

y'
o

v/
c 

vl
vc

27
6

32
8

23
3

J3
.1

73 '7
7

7A 78

0
52 -4
3 ?F

,

0 4 -3 â

11
9

I

24
7

23
6

18
4

¿
79

67 71 55 74

0 29

-'2
3 1¿

0 4
¿

2 7

95
I

E
'l

Ê
E

JJ ô7 80

35 35 4D 44

24
6

25
5

?1 73

0 ?- 14 27

o o I

2?
9

0
20

0 2

1D
4

JJ
16

9
1)

4

'2
73

2A
?

t_
_ì

20
r2

26
,0 6

24
C 7 t

Ê
, t?

Jt
l

40
û 5

o - r-

B
ia

ba
l

(l-
o.

'q
vo

w
el

 )

!ib
al

r!
 L

lrl
 

:

,-
ro

¡;
t..

I 
l

B
up

al
( 
sh

or
t

vo
w

et
 )

Ç
et

a
I 
sh

or
t

vo
w

el

T
ab

le
 1

.

0 U 5 0
U

1 ? /1( r ( (

0 4 C I
1

I ) ) l

1 ,? J ¿
, a ¿ J 4

13
3

12
5

1Ü
t,

.i1
'

i 1
!'l

1t
tì t4 I 
tl

C
T

'
JU -?

?
¡'l

'r
l

18
8

16
7

14
3

1'
,7

e

7l Ì7
,

)) --
 

t
13

t
.>

)

C 2 c: 7

11 ¿
3 e

u 2 9 4

i:F A
:.- 1a 15

0
1'

,¿
1

38 10
5

17
2

15
1

1(
rs

15
9

18
7

14
7

18
9

i +
 f 

'

0 6 9 0 3 0

19 11

.2
5

0 J
41 30

0
4)

)

15
 t'

7
7r

Z tl
18

,3
35

, 
g

17
 r5

I 19

f:)
r:

)

59 Õ
¿

+

16
, 

.)
q

: 
.U

 
'

t , ,
'+

6r
0

-l-
--

-_
_

t-
--

--
-

io
0

30
rg

¿
9 

14
 

34
 1

5

lie
an

 s
ur

at
ir:

n 
[m

se
c)

 o
f 

th
e 

vo
w

el
 V

, 
th

e 
fo

lÌo
w

in
r]

 c
on

so
na

nt
 C

, 
an

d 
th

ei
r 

su
m

 (
V

*C
) 

of
 f

iv
e 

te
st

w
or

ds
en

o 
üi

ffe
re

nt
 

gr
ro

lo
oi

es
 f

ro
m

 t
he

 r
ec

or
di

ng
s 

of
l D

ec
em

be
r 

1?
7t

, 
m

ed
ia

l 
co

ns
on

an
t 

C
_ 

=
 ld

/ 
an

a 
/o

l, 
in

-
fo

rm
en

l G
. 

D
ec

re
¡s

e.
in

r 
in

cr
ea

se
 i

n 
a 

fe
w

 c
as

es
, 

rn
ar

ke
d 

by
 a

 +
) 

in
 %

 o
f 

th
e 

¿
Jr

al
io

ns
 o

f 
V

, 
C

, 
an

d
v+

C
 f

lro
r¡

 n
ro

no
cl

y 
(t

) 
=

 t
he

 is
ol

at
ed

 t
es

tr
vo

rc
i 

es
 a

 n
eu

tr
aL

 s
ta

te
m

en
t. 

vl
c 

r"
a 

v7
üJ

-r
ui

io
u 

t; 
'/"

: 
ðh

rn
g*

ct
í' 

lh
e'

-:
6¡

 r
at

:o
l 

r,
,j 
th

 r
ef

 e
re

nc
e 

to
 t

hn
se

 n
f 

pr
a:

jo
rly

 {
t)

. 
na

¡o
e 

f 
va

ria
tio

n 
in

 ,
å 

of
 t

nr
=

e 
ra

tio
s.

C

1 Jt (

\) C
Il



\l C
r

T
es

t-
w

cr
d

P
ro

so
dy

l,l
Ìe

an
 d

ur
at

io
n 

(m
se

c]

V
 

C
. 

V
+

C

D
ec

re
as

e 
fr

om
 p

ro
so

ci
y

(l)
 

i"'
,1

'
V

C
V

+
C

F
at

io
s 

lá

vl
c 

vl
vc

C
ha

ng
e 

cf
l r

at
io

s 
/o

v 
/c

 
v/

vc

R
an

ge
 o

f 
va

ria
-

tio
n

v/
C

 
\i/

\tc

G
ek

al
(r

)
Iz

]
(:

)
(¿

)
D

ec 1e
72

G
eg

al
Ir

)
Iz

]
(¡

)
[+

)

Ir
Ir

)
{,

2) (¡
)

[+
)

G
ek

al

M
ar

ch
19

?3

G
eg

al
I 

r) Iz
)

(¡
)

(q
)

l)a ^F
,

4q
tr

l¿
.) 94 10
8

24
8

20
5

16
C

:I]
Lì

1o
t

)a .-
r 

t
1,

0 È
, c I

21 ?a 3L
ìt0 4 4 3

0
I 
/,J

35
r4

19
r3

t t

6ü 68 7D B
5

40 41 4ã

ü I
1C

l

2a

0 2 ? o U

25
3

4)
2

1t
i9 ./:
J

11
2

E
4

A
F

A
A

E
ã

18
?

1?
4

12
e

16
4

11
2

84 Õ
ã

s9

4C
,tr

13
1

12
3

E
A

30
8

21
5

21
6

2t
9

o0
11

14
 +

 1
 ,5

35
rE

 
?3

14
8r

9 
17

 1
2

Ê Jt 31
'

12
,0 :, 5 3

0
25

rO
17

 rt
2û

,5

0 2 2 I

0 2 9 1

33 37 Jö

t
30

,
)a '"t 32

,
t

19
3

16
8

16
1

21
2

66 63 62 6B

57 a4 ?6 ?4

36 39 43 43

C
J

-2
5

-?
) 19

C

-3 -4
2

C ? 19 17

C .) ? 7

52 19
7

17
3

12
2

11
e,

12
_6

a7 68 65 5u

26
û

19
0

18
3

17
6

)q *"
t

31
t

27
,C Ê U 2

)4 ' 
t,

2C LJ
' 42

,o I J 5

26 23 32

t0 J 6 ?t t

19
9

13
0

18
2

25
2

E
7

64 65 ?2

0

-1
9

-1
7 53

o
-3 -2

5

?2
B

ïa
bl

e 
2.

 S
am

e 
as

 T
ab

le
 1

,
an

C
 l

,4
ar

ch
 1

9?
3j

,
bu

t 
on

ly
 f

or
 t

he
 p

ai
r 

G
eq

al
-G

ek
al

 f
ro

rn
 t

w
o 

di
-f

fe
re

nt
 r

ec
or

dj
-n

ss
 I

D
ec

em
be

r 
19

?2
in

fo
rm

an
t 

G
.



D
ec

re
as

e 
fr

om
 p

ro
so

dy
[t)

 i
n 

6
V

G
V

+
C

C
ha

ng
e 

of
 r

at
io

s 
/o

vl
c 

vl
vc

P
ro

so
dy

V
+

C

R
a
tio

c
/,

V
V

C
vr

l
/c

M
ea

n 
du

ra
tio

n 
[m

se
c)

T
es

t-
w

or
d

v/

53
7

o I
o o

o 6
70 æ

0 o
0 o

70 68

25
22

23
,

( t
) )

29

o
o -4

1 2

o -2

41 40
.t¿

¿
24

6
13

2
98

19
0

14
8

na
ss

n
I 
sh

or
t

vo
w

el
 I

41 41
oo

29
,6

 2
8,

2
bi

.a
ss

n
(s

ho
rt

vo
w

el
 J

t i
) 't J

1 3
19

2
13

8
32

8
23

3
13

5 95

R
an

ge
 o

f 
va

ria
-

tio
n 

o/
o

vl
c 

v/
vc

D
af

al
Ito

ng
vo

w
el

 )

,l 2 4t t t (

) ) ) ) l )

16
?

13
?

13
3

13
8

17
7

11
3

1M 11
1

23
8

21
6

20
8

2C
I8

2c
:d

't8
5

o
1d

, 
o

2A
t3

17
 r4

u
31

,9
35

r4
39

,6
26

14

1M 1?
4

17
8

19
?

15
9

15
7 75 ?4

O 30 34 53

0

23 26

16 79 ?5 7A

1
o 6 4 o I

,]Ê
,

o 1

59 63 64 66

0 4 E
. ?

N
as

n
Ito

ng
vo

w
el

 )

,l 3( t
o o

o -2

o o
43 43

22
) )

11
1 ?2

36
26

û 2
61 61

i I

=
=

=
=

J

1 3
19

1
15

0
33

4
26

1
C

I

21
,8

I

=
=

=
=

J

00 9 
21

,4

T
ab

le
 3

. 
S

am
e 

as
 T

ab
le

 1
, 

di
ffe

re
nt

 t
es

tw
or

ds
 (

C
*=

 f
f, 

s/
),

 
in

fo
rm

an
t 

G
.

{ \)



\] &

ac
cu

m
ut

ra
te

d 
m

at
er

ia
l

bo
th

 i
nf

or
m

an
ts

c^
 =

 f
ar

ar
g/

al
l 

pr
os

od
ie

s

i-n
fo

rm
an

t 
G

Q
^ 

=
 /f

 ,
s/

pr
os

od
ie

s 
[1

], 
[g

)
i-n

fo
rm

an
t 

G

t^
=

 fs
/

pr
os

od
y 

[2
)

in
fo

rm
an

t 
$ 

-
in

fo
fm

an
t 

ff 
r 

rr

[¿
)

(s
)

(z
)

sh
or

t 
vo

w
el

Ì-
l

lr{

-

lrr
.r

 
- 

or
{

lo
ng

 v
ow

el

}-
l

l--
l

l--
¡

þr
-t

-r
{

(r
)

o
10

20
30

40
50

60
7A

80

D
i_

ag
ra

m
 s

ho
w

in
g 

th
e 

v/
V

c-
ra

tio
s 

of
 t

he
 a

cc
um

ul
at

ed
 m

at
er

ia
f 

(a
) 

an
d 

gr
ou

pe
d 

ac
co

rd
in

g 
to

 c
er

ta
in

va
ria

bl
es

 (
t-

g)
. 

S
ee

 te
xt

.

90
1O

O
 ?

6

V
+

C



79Testwords and recordings

..I

fu1arch 73
G

Dec 72

G

Jan ?2

G, A

Date ,and -

Inform-
ants. ;

Gega1
Dafal

LJeKaI

BiabaI
'Sfba!
Begal Gekal

Feda
Nasn

Feta
: ; ¡¡t$=,', 'ì'r'..'

bÍassn
'.' 5ii5"n:;'' '

bäsa
Wiesn
Basl
etc. (

1' /6/z'
t..
| 9rassa
I wlssn
I Massl

{t rsrz: s)
.''':
Bann

'l

longvowel
short cons

ehort vowel
long cons.

Test words

(r), (z)
(a),, (+)

Ir),'(z)(s), (+)

( r) (3)

(z)

Prosodie

patterns
( prosodieçJ

1r

The diagram shows the'V/VC''rati:oà for tlìe' accumulated material, con-
: ,-' 

Ì, ì',

taining al-l variables.-f.o'r..i¡fsrmanfs ..G...and.-4.,.-..and-.th,e . v /VE ratios,-grouped

according to the following variables: 
,

(r) C,n = /"/, informants G and A, January 1g??, tZ) Cn = ff,sf, inform-

ant G, December l9?2 anid March 1g?3, (g) C* = /brdrg/, informant G, Decem-

ber 1972 and March 1913, [+) trre comp]ete rirâteria reported, ínformant G.

The following observations can be made:

1. The sum of ttre absoiute durations of short vowel and long (voicetessJ
.

consonant Iv+C) -ís..e]r,1¿ays.*gnea^tenjhan..thaL-ofl"-"the-..cor.respsnding. long

voweL::gFd.short,{voiced} oonsoni:nt,r This 1q in,agr:e.em€F¡t with E}eft!s .,\

fÍndingo "for.,Standard, Swedish {EIeqt.1964'.16O). .', . .. : :',:it h.-.; .'r-,i ì

I

2. The iv?lue gÊ tþe vlvÇ ra{i.s is atwgvs larges!iio¡prqsodyr:'[4);ir ha!::ùsr
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the vowel Ur""tión-"inc"e""e" relative tô tfre duration of the VC-sequence

when a given word is produced'åt tt'te very béjiirning of an emphatÍc sen-
. ...i, . '.',

:

tence statement.,-T,[g.-V"Jg.?.-o-f" !.lS .-VlVç rat¡.o- for short vowel and fo1-

lowing Long and voiceless stop consonant [Bupa], Gekal, Feta) is small-

ets in prosouy ('t) [isolated neutral statement). The qrder of the

V/VC values of the three other prosodieç does not vary systematically

for long vowels..' This rigt',tî"äÉ;Ïäî"r;ä,åt Ïöäï'päiti"a:.ry, by the
'j:

fact that short;clnçonqnts after long vowels are often, but not always,
.;'.1 r. , . .:

produ c ed w i t h " voicing6*-bhus--obsc ur ing p ot'e n.t*a}--t en d en o ie s,

3¡ The range of variation 'of the V/VC ratio'for each test word and its

prosodies is rather constant, about,E o/o, while the V/C ratio varies

differently for long and short vowels, from 52 to 119 "lo for the lorrg

vowel and fro¡1.Lp-to Zl"'l:".fgf the short vowel:

BupaI

Gpka}

Biaba1

Dafal ,

Test word

z7

25

19

9

B

?

119

95

52

?2

53

I

B

7

range of variation . in "/o

v lE v/vc

4, îr,Li i.ilgu''¡'ai;''v/VÒ rdti-as for:thë whore'matêrial of informant G ''' '

(Jan and Dec 1gî2, and Marcht 19.z3'¡'r''all-:the ségmentaÏ variation= '' ''

[vowe] and consonant), and the four prosodies appears to be the same
.. :. :

for .btrorf,'and iong'vowelr' about 20 olô.'Thd V/VC ratio for the short '
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6.

81

vowel of prosody (2) (neutral s€ntence statement) varies from 28 to

A? %, that for the long vowel from 57 ta 7? y'u. Rtt the other prosodies

fall within the same limits (see diagram)

Assuming the V0-sequence to be a timing unit in CB it does not seem

difficult to write rules for the programmÍng and:performing of these

sequences. In order to prog":*,.,j.t.l1labic words, the vowel of the

sequence short vowel+Iong consonant would be assigned a duration being 
.

33 % (one third) of the duration of the whole seluence: The y11ef or

the sequence long vowel+,short consonant would be programmed to be 66 %

Itwo thirds) of the durattbh.öf 'the.Vt:sequence. Then a great number of ,

adjustments have to be made or are being made, e.g. in emphatic state-
:

ments the V/VC ratio is to be increased by v y'0, ete. Automatic; adjust-

ments not due to,lexical conditioning will change the V/VC ratio of

the acoustic ,outputr €.9. . 
.

(a) if the vowel is an open monophthong or a diphthong, the V/VC ratio

will increase by x {0. .: ,"., : -..;.!i I

(U) :-r the vowel is closed, the v/vç ratio will decrease by.y y'o.

(c) lf the short consonant is produced voicelessir, the V/VC ratio will l

decrease by z "lr" . :

A comparison of V/VC rati-os for,the' CB material and corres,ponding :

Standard'Swedish [SS) ,material (70 words by I speakers) ca]eulated from

Elert's measurements [etert 19€-4t91 ff ) shows tl.iat the V/VC rqtios for

tne short voweÏ in both languages coineide.,short stop eonsonants in

55'may be either voiceless or voiced, thus,the V/VC natios,for short

voieed consonants in'SS ane higher'than those f.or votceless consonants.

In-CB shoit eonsonants, both stops and fricatíves, ierr'e ,rlsuâlly,mani-

fested voiced. Therefore the V/VC,ratios for short aonsonants in CB are

like those for short voiced consonants in SS, that is, they are higher

than those for short voiceless Êonsonants:
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example of
words

STANDAFD SI¡/EDISHæ
fatta
hasse

Bupal
nassn

hota
hasa

soda

CENTRAL BAVAHTANæ

Ì
J

30

..1..:

Bibal I
Nasri'': J

40 705CI 80 1oo %
hr*c

"ì, The rV/C änO thè''V/Vt ratlos change j¡.'parafläl; reflecting syntegmatic

rel-ations. Bub as tcl my lip ì¡furrnants, l-1 ru Vrl\/n.¡ul.in F+r{roo.io L- yielil

áisimpfer dedcription of the data: : :

the
Ia) tfre range of V/VC ratios for/informants is identica] i(about:20 f")

for'botl'i:'long's¡¿ short vowelt

( (Ol'theirange'òf variation of, the VIVC ratios is about 8/o for the

four prosodies of each test wordt

(c) ttrere is good corirespbndance.betwÈen the V/VC valueg of 'the two

,!'i¡,-:.' 'inf,ormants of CE ['material of January 1g?2, Bannert 19?7253) and

: between CB and SS. i :: : :

Calculating the V/C re.tio, the duration'pf the vowel (tfre denomirira-

.tor of , the ratici)', is expres.sed as: a function of the duration',of, the

consonant [tfr,e.nufnerator:.of thÞ ratio). From a mathemgti.ca]' poin't

of viêw this' ratie, is meÊningfut if the numerator is cqnptqnt' Ïht¡s

:,the tJ/C ratio shor"¡l"d be an appropnùate rneasure in'pas€s where
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vowels, the durati-ons of which vary considerablyr lre followed by

a consonant with a rather constant duration as depicted by the

followi-ng figure:
vtc

C
2

;ed for languages with mutual com-
:.

plementation where the numerator varies as much as the denomi-nator
. .: :.

this ratio consists of two variables indicated by the following

figure:
1

V 0
1

.t I

As shown above, the duiration of the'vowel'+ conson"nt'sequence '

': 
functions as a constant numerator in the v/vC ratio.

.:'The reported data are, of course, very limited. But further mêasur'e-

ments providing a more systematic treåtmerit of mutual complementatioh ín

CB are in progress.'
. ,. I
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