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MUTUAL COMPLEMENTATION OF VO~ SEQUENCES IN CENTRAL BAVARIAN

Robert Bannert

Ratios of duration and the domain of guantity

As a rule investigations of duration ahd quantity contain not only abso-
lute valuég dF‘éegméﬁﬁvdgration% but also several kinds of ratios due to
the mgltitude QF factors affecting the duration of a giVen'segment'(Eieff
1964:51 f), Based on minimal pairs, Contrésting oﬁtiﬁally only in diFFBr~
ent durations of the identical segment, the vowélato—vowel ratioc (V/V:)
andvﬁh@-Consgnantmtompmnsonant ratio (C/C:) are calculated.‘These.ﬁwo‘>
ratios being paradigmatic, the vowelutO»consonant:ratio (V/C) refers tb
syntagmatic rélatiéﬁsél v

Tﬁe ratio of V/é‘fatias (Vi/C : v/C:), a double ratio, is considered
basic. to the perdeption of guantitative contrasts in é 1anguage (Elert
1964 171 FF),

Dealing with the phonological concept of cuantity and its phonetic
manifestations as duration (physiolbgibaliy and acQusticaliy) and length
(perceptaéiiyj it seems nBQQSSafY fD étart-from-the domain of quantity,
In those léngﬁégeé,wﬁiah utilize durational contrasts diétinotively, théw
domain of gquantity may be different: the sound or seguence of sounds over
which guantity is manifested may be only one segment (only the vowel,?oniy“
the consanaﬁtl the vowel and the conaonant)7 two segments (stressed VDWéI
and the following consonant), or lerger units (Lehiste 1970:42),'

In the Nordic lamguages of Standard 8wédi$h,%NorWegiah and Iééléndio
a reversed relationship, called mutual cdmplémentgtioﬁkfgeﬁisﬁa:1970:49),
betweeh tHéJanétién bf fhéwstfeéaéd vowel and the foilowing consoriant is
observed, Thus a long vowel is followed by a short consonant and a short

vowel is followed by a long consonant:
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A similar reversed relationship between vowel and ceonsonant is reported
for the Upper German dialect of Gentral;Bavariah"(CB).(Kufner 1957, 1961,
Bannert 1972). The domain of guantity in the Nordic languages as well as
in CB is the VC~seqguence which does not seem to:be the case for Standard.
German,

The distribution of mutual complementation in OB is in general restrict-
ed to words longer than one syllable: # (..;) 03 VEC .. %4, where the
vowel is stressed and the second syllable contains a sonorantz(vowel,-la~

teral or nasal), .

The vowel~to~-sequence ratio V/VC

Due to the fact that distinctive durational (= quantitative) contrasts

in CB always are manifested over the VC-sequence I assume that these two
segments together constitute a timing unit at a certain level of the
language, Instead of relating vowel duration to the duration of the fol-=
lowing consonant, the duration of which varies considerably after long

and short vowel, by calculating the V/C ratio, it might therefore be more
relevant to calculate the vowsl-to-sequence ratio (V/VC ratio), thus ex—
pressing the duration of the vowel with reference to the whole VC-seguence,

short V. ) S
O ———— |

long V

VC-sequence (V+C) = 100 %
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To describe the durational relationships of VG*sequgnc§§m}n_Q§?M§ome pre-—
liminary measurements based on aiﬁgogramﬁ (Dperation speed 100 mm/sec),
the V/VC ratio and some Dbserv;%iéﬁé'béff;iﬁiﬁéhéamﬁné*ia%égﬁéggmgm&£1i
be p?esented. One portion DF‘the material was collected in December (1972,
the.other in March 1973, The pair Gegal [Ge:gal] versus Gekal [Hekal] - -
(naée of a hill ve, grilled chicken) appeared in both recordings. This
material ;s compared to measurements from Informants G and A of January
1972, The stressed vowel, the following (medial) consonant (Gm), and the
prosod;p Pgtteyns (prosodieé (cF, Gérding and L.indblad 1973);were varied,
In'ordar to affecg;segment durat;gp h@gvily, four prosodies were chosen:
(1) neutral isoléted statement (isolated words),

(2) neutfal sentence statement, e.g. / i hab s Bupal gseng/, (I saw the

little doll), where the test word is stressed,

(3) fast isolated statement (isolated words),

(4) emphatic sentence statement with topicalization, e.g. / 8 Bupal hab
i gseng/.
The testword and the variables of .the investigations are summarized -in

the table on the following page.

Results

Tablesv1, 2, and 3 give Fhe Following values: the mean segment duration
(msec)vof_thelygwel and_the consonant, the mean duration of the VO-sequence,
thé decréése(or increase, marked with +) in % of the observed means for
prosodies (2), (3), and (4) relative to prosody-{( 1) (feutral isolated state-
ment), the V/C and V/VC ratios in %, the change of thesé fafiog in %

with reference to prosody (1), and the range of their variation in %.
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Testwords and recordings 79

~ Test words Prosodic
Date and- . - it e v .
Inform- longvowel ghort vowsl patterns
| ants . - short cons, long cons, (prospdieg)
: me== /5/:
Jan 72 bdsa . grédssa . . - (2)
Wiesn wissn
G, A . Basl .. Massl

stc. (Bannart 1972:9)

Dec 72 Biabal ~ Bupal

Bibal ) T b (), (=)
G | Gegal Gekal (3), (4)
Feda Feta | _
Nasn = 1" nadsn L ’ (1)} (3)
biassn
© baissn'tt
March 73 |Gegel | GeKal (1), (2)
G Dafal e TR (3), (4)

The diagram shows the V/VC ratios for the accumulated material, con-
taining all varlablﬁs fDr Anformants G .and. A .and. the. V/VC. ratios.grouped
according to the following variables:

(1) G, = /s/, informants G and A, January 1972, (2) C, = /¥,s/, inform-
ant G, December 1972 and March 1973, (3) C; = /b,d,g/, informant G, Decem-

ber 1972 and Maroh 1973 (d) the complete materlal reported, 1nforman+ G.

The following observations can be made:

1. The sum of the absoiute durations of shqft vowel and long (véiceless)
consonant (V+C) _is.always.greater..than.that. of..the correspanding long
vowel -and -short ‘(voiced) .consonant, This is in agreement with Elert's
findings Ffor.Standard Swedish (Elent.1964:160).

? i

2, The walue of. the V/VC.ratiQ is-always largest)im;prosoderQ);3that;$s,
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the vowel durééiéﬁwincfééses‘relaﬁive'tb”the duration of the VC-seqguence
when a given word is pdeuc8dmét;ﬁhé vérbeééihhihg of an emphaticlaen“
tance statement, The value of the Y/VC ratio for short vowsl and fol-
lowing long and voiceless stop consonant (Bupal, Gekal, Feta) is small-
ets in prosody (1) (isolated neutral statament). The order of the
V/VC values of the three other Drosodigsvdoes th vary systematically
for long vowels. This mighf“Bé”élﬁiéiﬁé&;éﬁ”Iééé%wﬁéétially, by the
fact that shortvconsomgnts after long vowels are then, but not always,
produced with“vbi&i%g;QThus?obscuriﬂg~p@tentia&~tendemcies.

3, The range of variation of the V/VC ratio for each test word and its
prosodies is rather constant, about 8 %, while the V/C ratio varies

differently for long and short vowels, from 52 to 119 % for the long

vowel and from 19 to 27 % for the short vowel:

Test word range of variation . in %
v/C V/VC
Biabal 119 G
Bibal, n | 95 9
Gegal “ = 6
e Y o . !
Dafal . e L. B3 7
Bupal 27 9 .
Gekal .. 25 v 8
19 o
i

4, The range of the V/VC ratios for the whole material of informant G °
(Jan and Dec 1972, and Mérch:1973];’all the segmental variations =
(vowel and consonant), and the four prosodies appears to be the same

for short and long vowel, about ZD'%.'Thé:V/VG ratio for the short
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vowel of prosody (2) (neutral sentence statement) varies from 28 to

47 %, that for the long vowel from 57 to 77 %. All the other prosodies
fall within the same limits (see diagram).

Assuming the VC-sequence to be a timing unit in CB it does not seem
difficult to write rules for the programming and performing of theés
sequences, In order to program disyllabic words, the vowel of the
sequence short vowel+long consonant‘would be assigned a duration being
33 % (one third) of the duration of the whole sequence, The vowel of
the seguence long vowelt+short consonant would be programmed to be 66 %

(two thirds) of the duration of “the VCO<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 %, etc. Automatic, adjust-

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

-the acoustic output, .e.g.

(a) if the vowel is an open monophthong or a diphthong, the V/VC ratio
will increase by x %, d

(b) if the vowel is closed, the V/VC ratio will decreasevby”y %, -

(c) if the short consonant is produced voicelessy the V/VC ratio will
decrease by z %.

A compariédn of V/VC ratios for the OB material and corresponding

Standard Swedish (SS) meterial (70 words by 8 speakers) calculated from

Elert's measurements (Elert 19€4:91 ff) shows that the V/VC'ratips for

the short vowel in both languages coincide. Short stop consonants in

S5 may be either voiceless or voiced, thus the V/VC ratios For short

voiced consonants in:SS are higher than those for voiceless consonants.

In-CB short consonafits, both stops and fricatives, are usually ‘mani-

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

like those for short voiced consonants in §8, that is, they are higher

than those for short voiceless consonants:
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example of
words

STANDARD SWEDISH

Fatta:g ( |

hasse

hota _ ‘ _ |
hasa § B -

soda ELS e ; . =
CENTRAL BAVARIAN e '

nassn

Bibal | 1
i SR —

20 a0 50 60 70 B0 90

7. The V/C and the'V/VC ratios change in parallel, reflecting syntagmatic

relations, Dut as to my CR dnfurimants, tiw VIR aabin anposda bu winld

a simpler description of the data:
thE/

(a) the range of V/VC ratios for
for both long and short vowel,

( (b) the range &f variation of the V/VC ratios is about 8 % for the

four prosodies of each test word,

informants 1is identical :(about 20 %)

(c)

there is good correspondance between the V/VC values of the two
informants of CB’(material'of'January 1972, Bannert 1972:53) and

tatween CB and 355,

GCaleulating the V/C retio, the duration of the vowel (the denomina-

tor of the’ratiojxis expressed as a function of the duration of the

consonant {the numerator of the ratio).;?rom a mathematical point

" of view this ratio is meaningful if the numerator is- congtant, Thus

the V/C ratio should be an appropriate measure-in cases. where .
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vowels, the durations of which vary considerably, are followed by
a consonant with a rather constant duration as depicted by the

following figure:

] | i
B ] " —

But if the V/C ratio is calculated for languages with mutual com-
plementation where the numerator varies as much as the denominator
this ratio consists of two variables indicated by the following

figure:

As shown above, the duration of the vowel + cohsohaﬁﬁhSBduenCé':
functions as a constant numerator in the V/VC ratio,
“The reported data are, of course, very limited. But further measure-
ments providing a more systematic treatment of mthal‘cbﬁplémehtatioh'ih

CB are in progress,
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