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1 Introduction

There have been a number of acoustic surveys of the vowelsaofl&d German.
These surveys vary with respect to the number of speakeestigated, speaker se-
lection, the quantity and type of material elicited and tbevgls surveyed. Jgrgensen
(1969) uses formant measurements from six male speaketag@ng word list mate-
rial. livonen (1970) analyses words embedded in carrieagds as well as in isolation
produced by five female and four male subjects. Rausch (1&7&yses four male
speakers (one phonetician and three elocutionists) rgadiengthy passage of scien-
tific German. livonen (1986) studies one male speaker ntieest words embedded in
a carrier phrase. Ramers (1988) analyses four male spesdarseading 63 disyllabic
words and 20 sentences.

The studies of Standard German are based mainly on data fitakermale sub-
jects and the selection of vowels surveyed is restricted, witleldr no coverage being
given to diphthongsp/ and the monophthongal exponentaf /

This study represents a first spectral survey of the voweaksys of 22 speakers
(11 female, 11 male) from part of the PhonDat | corpus catieeind labelled in Kiel
(Kohler 1992) and is to date the largest survey of its kind enn@an. All vowels are
covered including the diphthongs/ And the monophthongal correlate af//

In addition to providing a summary of the absolute valuedlierfemale and male
speakers of the corpus we also attempt our own normalizafitre vowel systems in
order to be able to compare the intergender systemic rakdtips. As we will show,
the results of both our own normalization as well as that idesd in Nearey (1978)

1A recent study (Heid et al. 1995) analyses 16 speakers eadmge64 sentences. However we feel
this cannot be treated as a serious study because, amonghitiys, it throws together FO and formant
Hertz values of male and female speakers.
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produce very similar systems for female and male speakeesudt which we argue is
most likely due to the large sample we are investigating.

2 Problemsof measuring vowel systems

The most common way of examining the spectral charactesisfivowel systems is in
terms of the first and second formant frequencies. Althotighhias been claimed that
this measure alone may be insufficient (Fant 1960; Maurdr &082) to characterize
vocalic quality and contrast, there is no doubt that measafd-1 and F2, given an
appropriate graphical representation, allow us to talkuabooustic vowel systems in
terms similar to those used in the auditory-proprioceptvatford 1977) domain of
impressionistic phonetics.

However, in order to arrive at the acoustic characteripatiba vowel system we
have to decide on the data we examine, the measurements vecandkhe way we
categorize those measurements. In this section we will ex@psach of these factors
in turn.

2.1 Speakersand material

Any study, such as ours, which is conducting an investigatfca number of speakers
should attempt to examine speakers producing the sameiahatghnis is not always
possible. If spontaneous data are the object of investigatien only a limited com-
parability across speakers can be obtained even if elmitétas been carried out in a
controlled fashion (Anderson et al. 1991; Kohler et al. )9®owever, if speakers are
required to read words or sentences, one cannot ensurerarsfeess and intonation
patterns. Neither can one be sure that speakers will respqually to the recording
environment or the reading task being demanded of them. kEpeaho are accus-
tomed to the otherwise unusual activity of reading aloudamtf of a microphone are
likely to behave differently from those who are unaccustditoethe situation.

One idea which is misguided is that particular types of spesske.g. elocution-
ists or phoneticians, will provide the best data for the laage under examination. A
word deemed to be clearly enunciated will presumably cand@ie or more clearly
enunciated vowels, but their phonetic shape will not theeebetter represent the lan-
guage than any other vowels. This notion of getting at théibdsehind the choice of
speakers (three elocutionists and one phonetician) fauRdusch (1972).

2.2 Segmentation and measurement

Acoustically characterizing vowel systems requires tieaidication, delimitation and
measurement of appropriate signal portions. In generapdngons to be measured
will be vocalic, i.e. strictures of open approximation. Téés much discussion about
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where to delimit the most appropriate portion (Fischegéasen 1954; Fant 1960; Pe-
terson and Lehiste 1960; Klatt 1976; Raphael et al. 1980tzH&91). The decision
to include or omit stop releases, periods of aspirationanditions into or away from
consonantal strictures all depends on the particular tigaggon. Such decisions are
critical in durational studies (e.g. Peterson and Lehi&@0]1 Klatt 1976) as the in-
clusion of e.g. transitional periods will shape to a gredaeekthe durational model
proposed. For measurements in the spectral domain degisiodelimitation are less
critical. Measurements taken at the centre of a vocalicigonvill necessarily be
affected by the establishment of the edges, but as long asitilon is carried out
in a relatively systematic fashion, resulting measuresienil allow both intra- and
interspeaker comparability.

2.3 Phonetic and phonological categorization of measurements

Measuring the phonetic correlates of phonological sysiitenguages is a problem-
atic enterprise. Measuring the phonetic correlates of Vaywstems is no exception,
although at first sight it may seem to be simple.

Measurements made on the basis of an acoustic or any ottiemmental record
require categorization. The categories can be impresgiomhonetic, e.g. we can
assign measurements to the category open vowel, or openrtvacied vowel. The
categories can be acoustic phonetic, in terms of diffeneettsal characteristics, such
as the height of F1 or the relationship of F1 to F2. One can eddegorize mea-
surements in terms of a linguistic system. Here, measurenaga distributed among
phonological units, e.g. fa If we want to get at the phonetic correlates of a linguistic
system, which is what we are doing when looking at the vowslesy of a language,
then the categorization must be carried out in linguisticige We consider the type of
approach advocated by livonen merely sidesteps the issue:

The sound symbols used represent normative recurrent Gevovael
types without any claim to strong phonological status.ofien 1986: 125)

We can illustrate the problems of a purely phonetic categtion as opposed to
a phonological categorization by examining possible pnamations of the German
wordssolcheand Seuche In the first syllable of both these words we can find diph-
thongs of similar quality. However, these diphthongs hatferént phonological ori-
gins. InSeuchehe diphthong is a correlate of the phonological diphthang, /in
solcheit is a correlate of the vowel-consonant clustgf./\We can see that a purely
phonetic categorization is obliged to lump together thealiogortions from both syl-
lables. It is unlikely that such a purely phonetic approastld have anything very
interesting to say about the phonetic correlates of the plogy of German.

Itis important to make this clear distinction between the tifferent types of cate-
gorization and in particular we must recognize the impiaag of adopting a linguistic
categorization of our instrumental measurements. What @asnre and the categories
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(@)

Phonetic Phonetic Phonetic Phonetic
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(b)
Phonetic Phonetic Phonetic
correlates of correlates of | correlates of
r n 1
Phonetic Phonetic Phonetic Phonetic
correlates of | | correlates of correlates of | | correlates of
9 9 9 9

Figure 1: Different phonological approaches to the findedjés inbitte, bitter, bitten
andBeutel

we assign our measurements to, will all depend on the setgiistic abstractions we
are working with together with our idea of the way these lisga abstractions are
related to the phonic substance.

We can exemplify this by considering the phonetics and pésghonological
treatments of weak syllables in German. The final syllabidstte [bito], bitter [bite],
bitten [bitn], andBeutel[bovtl] are examples of such weak syllables. In an investiga-
tion of the German vowel system our phonological analysitdetermine what we
analyse and how we categorize the measurements we make. n@iysis (see Fig-
ure 1a) might treat the phonetics as correlates of fourreiffiephonological units:s/
lel In/ and /I/. If we adopt this phonological analysis thenyotfile final syllables of
bitteandbitter would be analysed and the measurement in each case woulsitpests
to a different phonological category/ in one case ol in the other. In another analysis
(see Figure 1b) all of the weak syllables might contain thenglogical units. The
different phonetic shapes of the syllable would be treatédrms of differences in the
temporal organization of the phonetic correlates of thenphmgical units involved. In
this case the phonological unit we have also symbolizeauld have a different set
of phonetic correlates from//in Figure 1a.

We have illustrated the analytical differences using wedllalsles in German, but
such differences pervade the whole of any vowel system. Heogde to treat the weak
syllable br/ as phonologically and phonetically unitary then it isdh#o justify not
doing so for all other cases of vowel+r which we can find in vessdch asvird, kurz,
fort, hart, etc. However, this unitary treatment of vowel+r is in ifggbblematic since
it raises the question as to why one should not treat all vaeesonant combinations
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in the same unitary fashion. It is relatively easy to see wiy is not done, it is less
easy to find any justification. The reasoning presumably gos®ething like this. The
vocalic portion in the final syllable ainser[unze] may be phonologically complex,
but it is phonetically a monophthong. Any categorizatiommasurements can more
conveniently be assigned to a phonological simplex. In weuth agach[bay] and
Stadt[[tat], the phonological complexes /ax/ Bachand /at/ ofStadtcan be related
simply to the relevant vocalic portions and consonantadtsites of an impressionistic
or acoustic record. Phonetic correlates of /a/ and /x/ oard /t/ do cooccur. The
degree to which this happens may be less than it is for theledes of 3/ and /r/ in
the final syllable olinser but we do not consider the difference to be one of type, only
degree.

3 Data

3.1 Corpus: recording and contents

The data which we have analysed in this study were collectgoaa of the Phon-
Dat90 data base recordings (Thon and Dommelen 1992). Adrdéngs were made
in a sound-treated room using a Neumann U87 microphone,dyHié&l microphone
preamplifier and a Sony PCM-2500 DAT recorder. They were thamsferred to a
computer and digitized at 16 kHz with 16 bit amplitude retiolu

We have chosen a subset of the material collected and ldetlithe IPDS Kiel
(IPDS 1994) in which two sets of 100 short sentences were Each set of sentences
was read by 12 speakers. Two speakers read both sets, gitotgl af 22 different
speakers. The speakers are evenly divided with respecetaradjsex.

The two sets of sentences were taken from Sotschek (19788p)1L9Both sets
contain an average of five words per sentence and provideresesiative coverage
of the German phonemic system as well as many of the possp#ertematic combi-
nations. There are considerable differences in the stykstd grammatical make-up
of the two sets of sentences which we will discuss in moreildetéow. Orthographic
and phonemic representations of the two sets, which we wilckforth refer to as
Marburg and Berlin sentences, can be found in the Appendix.

We will continue to use the speaker index employed on the CARwhich begins
with the letter k followed by a number between 01 and 80. Uneuanbers indicate
male speakers, even numbers females. Numbers 01-30 nepspsakers under the
age of 30, 61-80 represent speakers over the age of 30. yitvadi letters identify
the sentence set: mr for Marburg, be for Berlin. The speakgrus kO3be therefore
identifies the set of Berlin sentences read by a male speakier 30 years of age.
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3.2 Segmentation and labelling of the corpus

Before launching into the analysis of a data base one muswhesaof the way in
which the speech signals have been segmented and labellelwdy a data base
has been constructed imposes limits on what one can anatgskas consequences
for the results of any analysis. The data base we are usingpisgpically linear and
phonologically monosystemic. The acoustic signals arenseged temporally and
aligned with mostly phonemic labels. When we talk of vowedrthwe are talking
of a vowel in a monosystemic phonemic sense. As we have sauwkdbection 2.2)
decisions about where to place segment boundaries havequmrsces for the actual
numbers which enter the statistical analysis.

In the rest of this section we give a brief outline of the wawimich the corpus we
are using has been annotated. For more detailed informatidhe labelling system
and its use the reader is referred to Kohler (1994) and Kettlal. (1995).

The segmental labelling of thi€iel Corpusinvolves the manual alignment of el-
ements of a canonical phonological transcription of anrattee with the phonetic
correlates of the phonological elements, together wittstaicted set of modifications
(Kohler et al. 1995). Segmentation and labelling is linead axhaustive. Labels are
aligned with the speech signal in sequence. A label is platd¢lde beginning of the
portion of signal containing the chief phonetic correlaiéthe phonological unit rep-
resented by the label. At the same time the placement of teétlamporally delimits
the previous label.

The canonical transcription system is based on a phonerstersyof German.
The system caters for what might be termed a maximal Stan@archan (Kohler
et al. 1995). It comprises 22 consonantal and 24 vowel ufiits.24 vowels include 4
systemically marginal nasal vowels used primarily in tl@scription of French loans,
e.g.Parfum RestaurantTeint Saison

The use of the labelling system we have described helps t@agiee a relatively
consistent and systematic annotation of large corporaanaigh a number of differ-
ent segmenters are involved. As we can see, the strong gigical motivation behind
the label inventory together with the phonetic alignmerthwine signal and restricted
modifications make the labelling level employed most akiBasry and Fourcin’s
(1992: 10) “broad phonetic”.

The chief phonetic correlates of a vowel, i.e. that portiba signal to be annotated
with a vowel label are, in unproblematic cases, a voicedtsiie of open approxima-
tion flanked by periods of consonantal stricture. The firphthong ofdrei3igsten(at
A) and the vowel opaldt(at C) in Figure 2 illustrate such cases. Included in the Yowe
are also any transitions away from or into adjacent congahsimictures. Plosive burst
and aspiration phases are segmented and labelled sepasatetll as periods of per-
severative voicing into stop closures, which are assigodte relevant consonantal
label.

The vowel label is also retained in certain cases where threlates of the vowel
are no longer vocalic. So, for instance, short, non-openel®m unaccented sylla-
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Figure 2. Sonagram afreil3igsten paldt eshowing vocalic and consonantal correlates
of phonological vowels.

bles, when flanked by fricatives (e.g. [s],[z],[¢]), ardéenf realized as short periods of
voiced or voiceless friction themselves, an example of tviban be seen in the second
syllable ofdreif3igsten(at B) in Figure 2. Again, we can see that the decision to treat
phonetically non-vocalic utterance portions as corrslatiephonological vowels will
have implications for the shape of final analysis.

3.3 Vowels surveyed

Of the 24 vowels mentioned in the previous section we wili/drd dealing with 19. As
none of the four nasal vowels occurs in the corpus under tigasn they will receive
no further attention. Furthermore, the half-open vowglig also omitted, for although
it was catered for in the canonical transcription of wordshsasKase most speakers
produced such items with the closer vowel fehich was labelled as suctz:/is also
attributed dubious status in Standard German, often begageld as a product of the
orthography (Kohler 1995: 172). Indeed, Ramers (1988) egqnired his subjects
to read sentences alongside the words in isolation as aotdotrthe realization of
/e:l. The nineteen vowel units which we shall be examining ated with examples
in Table 1.

Many varieties of German including the standard also haeage of vocalic por-
tions which are usually treated as a phonological complexwakl+r, e.g.wird, Fahrt,
gern Leser(e.g. Vennemann 1982; Kohler 1995). Phonetically, thesalkoportions
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Table 1: Vowels investigated with examples.

Vowel Example Vowel Example

it rit riet I rit ritt

y: h'y:to Hite v h'vto Hutte
e bet Beet ¢ bet Bett

a h'alo Hohle ce Hoeb Holle
a kan Kahn a kam Kamm
o: bak bog ) bok Bock
u: mu:s Mus w© Jlus Schlufd
ar tsva Zwei

av basx Bauch

oY noyn neun

o) I'erzon lesen

e l'erze Leser

can be monophthongal or diphthongal. One way of represgtitiese vowels, which
we also adopt in the transcriptions in the Appendix, is tatttkem as a type of diph-
thong with &/ as the second element, evgrd /vret/, Fahrt /facet/. We also follow the
usual practice of representing the weak r-syllakig, As &/, e.g. Leser/le:ze/. This
reflects the exclusively monophthongal character of th@aMoportion found in such
syllables and is a symbolization that ensures a certaingdbgital uniformity as well
as providing a general idea of the phonetic realization.

Following our discussion in section 2.3 we will be treatingls r-vowels, except
for /el/, as correlates of the relevant phonological monophthonragdgonsonantal envi-
ronment. This is of course a controversial decision to takeeshe phonetic correlates
of postvocalic-r often characterize the same stretch asdirelates of the vowel itself.
However, as we have said we do not consider this to be anyehifférom the phonetic
correlates of any other postvocalic consonant occurriggtteer with the phonetic cor-
relates of a vowel.

When dealing with categorization of vocalic portions whiedve been labelled as
vowel replacements we have proceeded as follows. If thaceplvowel was anything
other than one of the ‘real’ diphthongsi{/dau/, />y/) the vocalic portion was treated
as a correlate of the replacing vowel. If a diphthong wasaegd by anything other
than b/ then the vocalic portion was treated as a correlate of thletdong.

The frequency of occurrence of certain vowels varies quiteswerably from
speaker to speaker. This is particularly the case for vowmelgeak syllables which
vary in their realization, e.g. the final syllable in a wor@k@asspielencan vary in the
production of the same speaker between][and [Ir], changing the number o/ oc-
currences. Figure 3 shows the frequency of occurrence bfweagel as a proportion
of all vowels.
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Figure 3: Relative frequency of occurrence of vowels in Bexhd Marburg sentences.

3.4 Analysisand measurement

Each utterance was subjected to an LPC formant analysiseAdilder of 14 was used
for female voices and 16 for male voices. A record was caledlavery 5 ms using
a frame size of 20 ms. Each sentence was also subjected to amahBis (Schafer-
Vincent 1982, 1983).

The frequency information in each analysis file was thenesbrEach resonance
in a5 msrecord is assigned a number to the formant it is maaylto represent. The
reference values for each formant are those of a 17.5 cm Ipeg-ended tube of con-
stant cross-sectional area (with resonant frequencie8at1%00, 2500, 3500 Hz for
male and 10% higher for female voices). If two or more resorpatave been assigned
the same number, bandwidth information is used to decidemwdi the values to use.
More details concerning analysis and sorting techniquebegiound in Scheffers and
Simpson (1995).

The label file of each utterance is then used to assign a laleeldh 5 ms record of
an analysis file.

Once each analysis record has been sorted and assigned, aneasurements of
formants and bandwidths can be extracted automaticalge fiethods for automati-
cally extracting the formant values of vowels are given im &ad Pols (1990):

(a) formant: turning point, a minimum or maximum F1/F2 degiag on vowel
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category
(b) average: average formant values over all complete geassigned to vowel
(c) energy: values extracted at the strongest part of vowel
(d) stationary: place of least variance
(e) centre: middle of vowel

However, van Son and Pols conclude that there is no greareiifte in any of
these methods. We have chosen to use the last of these meteugyle set of val-
ues is taken at the mid point of a monophthong. Establishougtpto extract values
which provide a suitable characterization of diphthongs@e problematic than for
monophthongs. Our characterization will be in terms of meawent taken 20 ms
from the onset of the vocalic portion and one measuremerttak ms from the off-
set. These two points give some indication of a diphthong&imand its destination.
Regardless of obvious deficiencies there are in charatgrdiphthongs in terms of
any set of temporally fixed points, we consider the methodedisnrement to be ade-
guate for making certain comparisons across individuadsggoups of speakers.

The automatic method of formant value extraction is no meoblematic than a
manual method. Errors and inconsistencies will occur ihegjtalthough they will
undoubtedly differ in kind. The sorts of errors which willag in an automatic ex-
traction will involve the assignment of a value to the wrongiant during sorting.
Likewise, automatic extraction may fall upon a record in thieldle of vowel which
for whatever reason is unrepresentative of its surroursdiBgth of these areas of er-
ror are less likely to occur in manual measurement. On therdtand, an automatic
extraction will not be ‘wooed’ by a portion of spectrogramvatich formant values
may be easier to measure, although they do not occur at teerjired point in time.

4 Results

As we are dealing with a data base which has been labelled onasystemic fashion,
we will be talking about our results in essentially monosyst terms. We shall con-
tinue to enclose phonological vowel categories in slashesflect this monosystemic
approach. Statements such as/ie further back than A’ are to be treated as an
abbreviated way of saying “the phonetic correlates dfdee further back than those
of /u:/".

4.1 Absolutevalues

We begin by summarizing the absolute values. Table 2 presieaimedian values and
lower/upper quartiles for the first three formants for eaolvel for female speakers
(2a) and male speakers (2b).
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Table 2: Medians and upper (uqg) and lower (Iq) quartiles et finree formants for
(a) 12 female speaker-corpora and (b) 12 male speaker+eorjmphthong
values are medians of measurements taken 20 ms from vowed Oseg
and 20 ms before vowel offset {4g).

(@) vowel | F1 1g uq F2 Ig uq F3 Iq uq n
it 329 292 385 2316 2125 2496 2796 2644 3000 719
I 391 350 442 2136 1905 2348 2867 2660 3026 1014
yi 342 312 401 1667 1485 1833 2585 2437 2691 125
Y 406 369 466 1612 1475 1735 2631 2518 2779 105
a 431 382 495 2241 1949 2472 2871 2691 3055 579
€ 592 517 687 1944 1774 2100 2867 2679 2997 607
o 434 391 482 1646 1551 1739 2573 2440 2708 108
e 509 452 584 1767 1620 1870 2640 2488 2757 48
a 779 665 880 1347 1236 1439 2785 2644 2941 452
a 751 651 838 1460 1346 1583 2841 2679 2983 810
o: 438 395 487 953 789 1102 2835 2673 2990 269
) 573 509 660 1174 1055 1279 2825 2668 2965 279
u: 350 319 405 1048 885 1220 2760 2624 2877 299
U 450 387 504 1184 1074 1302 2749 2570 2960 434
e 500 494 685 1608 1430 1754 2829 2679 2968 610
2 420 369 482 1746 1554 1948 2811 2649 2968 1338

Alpeg | 721 645 804 1527 1350 1663 2849 2651 2982 651
Algng | 499 426 607 2006 1864 2194 2873 2676 3017 655
apeg | /07 624 786 1198 1122 1313 2876 2669 3039 267
agng | 456 397 557 1068 960 1204 2929 2713 3055 267
OVpeg | 550 501 613 1210 1078 1305 2815 2612 2927 126
Meng | 430 387 500 1781 1611 1988 2681 2540 2835 126

(b) vowel | F1 19 g F2 Ig uq F3 Ig uq n

i 290 266 337 1986 1813 2106 2493 2328 2668 710
I 343 303 380 1803 1640 1956 2483 2309 2632 1009
y 310 278 349 1505 1362 1624 2205 2117 2321 126
Y 374 333 401 1431 1345 1529 2284 2131 2445 102
e 372 328 436 1879 1700 2006 2486 2324 2614 580
e 498 443 552 1639 1517 1755 2451 2299 2599 613
@ 375 333 414 1458 1383 1505 2220 2104 2319 107
e 437 407 501 1504 1376 1598 2179 2121 2327 49
a
a
o
0]
u
U
e
9

639 570 700 1225 1166 1292 2477 2316 2613 452
608 529 674 1309 1224 1386 2466 2317 2618 831
380 352 429 907 774 1009 2415 2269 2570 265
506 455 550 1060 992 1127 2415 2295 2546 283
309 283 343 961 835 1145 2366 2247 2520 291
382 332 439 1058 966 1165 2363 2225 2522 435
503 440 561 1372 1253 1463 2430 2288 2570 610
370 321 424 1521 1391 1660 2368 2219 2547 1286

Alpeg | 094 535 653 1332 1224 1424 2427 2284 2569 639
Algng | 459 407 505 1636 1529 1773 2461 2318 2617 636
Apeg | 966 517 614 1059 1005 1170 2479 2333 2619 266
aeng | 438 379 485 967 900 1058 2487 2340 2632 266
Opeg | 477 443 535 1046 982 1115 2389 2250 2556 125
Meng | 398 367 440 1440 1297 1638 2311 2168 2425 125
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Figure 4. Formant plot of female (solid) and male (outlinedian values.

Monophthongs

The results presented in Table 2 together with plots of F1 E&dn Figure 4 are
in general agreement with the findings of previous studigsgeéhsen 1969; Rausch
1972; livonen 1986; Ramers 1988). The short vowelget, /¢/, Icel, lal, 3/ and b/
are all more central than their long congeners. The F1 valtigee high short vowels
i, Iv/ and &5/ are at approximately the same height as the F1 values ohtachgowels
led, Ia/ and /ol and the slope of F1 values front through #/ to /u/ parallels that of
the F1 slope from fi through /y/ to /u:/. Only the open vowel pair /a/ and/are very
similar in quality, /a/ being slightly further forward antbser for both male and female
speakers. This too matches up with previous findings (Sexidhmi982; Ramers 1988;
Kohler 1995) which have shown that the chief difference mphonetic correlates of
/al and /d is one of duration and not quality, as is the case in othertdbng pairs,
which was convincingly shown in Sendimeier 1982’s percalptuperiments.

The high F1 of non-open short vowels has led to at least twa@umnopinion,
erroneous phonological treatments (Lass 1984; Ramers) 138Be German short
guantity vowels in which the similar phonetic height ofdnd /e/ or /v/ and /a/ is
translated directly into the relational categories of thee phonological height.

The male and female values fof support recent findings reported in Barry (1995)
on a smaller corpus, which indicate on average a half-closeikhaving an F1 some-
where in the region of /& Measurements ob/ from the spontaneous speech of
two male speakers also produced F1 values well below 500 Biz¢Rl and Simp-
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son 1995). The necessity of maintaining a functional cantnath e/ would seem to
be one possible reason for this relatively close qualityrnBatates that the low F1
value he finds ford/ stand in contrast to other German studies, which genechHy-
acterize 4/ as a more open vowel. However, it is possible to draw othaclosions
from the literature. Mid or open of mid characterizationg«fare generally based
on essentially impressionistic observations (Delattr651JIbrich 1972; Meinhold
1989; Kohler 1995). In only one study (livonen 1970) basedata from one female
speaker reading words in isolation do we find values for Fb/afhich are even more
open thand:/. Sovijarvi (1965) cited in livonen (1970) and Meyer-Epp{1959) both
provide values for male/ that are below 500 Hz. To summarize, the picture of a mid
or mid-open 4/ is essentially impressionistic, whereas acoustic measents of 4/
are scant and can just as easily be seen to provide evideaoceagbustic vowel closer
than mid.

Another striking difference from previous German studiEg@ensen 1969; Rausch
19727 is the position of /d in relation to /w/. As we would have expected:/@s more
open than /u, but it is also acoustically further back for both femalel amale speak-
ers. In only three (kO5be, k69mr, k70mr) of the 24 speakep@@ does /@ have a
higher F2 than /. Only in one study (Ramers 1988) have we found formant values
for one speaker which parallel our own findings. The acoalyidacker quality of
/o:/ also matches up with auditory and visual impressions, ware of a vowel which
in many environments is close of half-close, has tight lnding and is further back
than /u/.

There are at least three possible reasons for the discrepateeen our findings
and those of earlier German studies. The first obvious reiggbat /o/ for the speak-
ers in our study is acoustically further back than those eb&prs analysed in other
studies. The second reason for the difference could resitteeiconsonantal contexts
of /u:/ and /a/ in the lexical items in both sets of sentences, favourinckbyaaliza-
tions of /a/ and front realizations of fi Of the 23 /o/ occurrences in the Marburg
sentences 7 occur before back dorsal fricatives (Banis and 3 inhoch whereas
in 25 cases of A only 2 occur in the similar context of a back dorsal fricat@e-
suchandbesucht. However, in the Berlin sentences median values for batiafe
and male speakers also exhibit lower F2 values fdrthan for /u/, although similar
contextual bias is not apparent. Indeed the balance of camsal contexts favouring
back realizations of #iand /o/ in the Berlin sentences is the opposite of that found in
the Marburg sentences. There are 3 cases of back dorsaiveg#ollowing /u/ in the
Berlin sentences and no analogous postvocalic contexts:foil he third possible rea-
son for differences may reside purely in different ways é@leshing formant values.
The difficulty of separating and measuring the formants eklvaunded vowels from
paper spectrograms with any degree of reliability is walkn and the studies cited

2The figures presented in Kohler (1995) are taken from Rauk@F).
3A similar relationship can be found in one of the Viennesen@ar speakers investigated in livonen
(1987)
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above are all based on such measurements. It does not seeasamable to assume
that an assumption that F2 of/should be higher than that for:/unay indeed have
led to a certain bias in measurement.

Diphthongs

In this section we will be dealing with the ‘real’ diphthongs/, /as/ and by/. As
we said above the phonetic diphthongs which are correldtelsanological monoph-
thongs followed by /r/ have been measured and categoripedside their appropriate
monophthong.

Plots of female and male diphthongs are shown in Figure 5. pséion of the
diphthong symbolization represents the median of valuesnt20 ms after the vowel
onset, the end of the line the median of values taken 20 ms farithe vowel offset.
A selection of neighbouring monophthongal vowels has aiseniplotted to show a
diphthong’s location in relation to the rest of the system.

Although, as we have said (section 3.4), we are not satisfidttihae characteriza-
tion of diphthongs we have chosen, we can see interestintpsiies and differences
in the male and female speakers. For both sets of speakestattiag point for each
of the diphthongs is in approximately the same location./&bthe beginning is front
and close of /a/, for id the beginning is at approximately the same height dsld
begins further back, open ad// The starting point forok/ is at approximately the
same place as/l One of the most striking differences between the femateraale
diphthongs is in their end position. Mala//and /as/ end more open than their female
counterparts. Femalei/&nds midway between the location of /@nd £/, whereas for
male speakers daends close to the location of// Likewise, while female /& ends
at the height of /d and &/, the male again ends a good deal more open. This pattern
continues withdy/, ending front of ¥/ for female speakers and at approximately the
same location as/ for male speakers.

| nter cor pus comparison

We would expect different measured vowel systems from tineesspeaker reading
different sets of material. We can get some idea of theserdifices by examining the
female and male speakers who produced both the Berlin anduvtpsentences.
Figure 6 shows formant plots for the four speaker-corporzbkt k62mr, k61be
and k61mr. The most striking difference that we can see isidweistic space cov-
ered by k62mr in comparison to k62be. The larger space peatitar the Marburg
sentences is brought about by vowels which are on average peoipheral than their
counterparts in the Berlin corpus. This same tendency caeée for k61, though to
a lesser extent. Of course, the measured vowel system ofaaker will differ from
one set of material to another and will depend on immediateexdual factors such
as neighbouring consonants. But in this case we suggedhthaifferences may be
related both to the lexical content as well as the styligvel of the different sentence
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sets. In both sets of sentences the average number of wardsmence is approxi-
mately the same (Berlin: 5.24, Marburg: 5), however thedaixcontent and stylistic
level of the Marburg sentences is very different from theliBeset. The Marburg
sentences have a lower proportion of function words (28%) the Berlin sentences
(42%). The stylistic form of several Marburg sentences $® atontrary to Kohler’'s
(1992) claim, far from colloquial, exhibiting a combinatiof uncommon syntax and
slightly archaic lexical content, e.garmt nicht, Jung’s, Vater schreibtAny or all of
these factors may be giving rise to both speakers adoptifegeht reading styles, the
phonetic correlates of which are in part to be found in morkess peripheral vowel
qualities.

Acoustic space size and shape

In this section we would like to give some idea of the consitler interspeaker vari-
ation in the dimensions of the individual vowel systems. Séhdifferences manifest
themselves both in the area of the acoustic space taken uydyed system as well
as in its geometric shape. One simple, but effective, wayafacterizing the acoustic
size of a vowel system is to calculate the area of the polygoméd by lines drawn
between the peripheral voweld/ie/, a/, /o:/ and /u/ plotted on a Bark-scaled F1/F2
plane. We can take this as an indication, among other thofghe degree of disper-
sion of vowels within a particular system. Figure 7 plots enahd female speakers as
a function of their acoustic space size. As we can see, gththere is certain overlap
between the largest male and smallest female systems ntaéefspeakers have on av-
erage larger spaces than male speakers. This finding iseemgnt with other studies
(Fant 1975; Diehl et al. 1996) which report a non-unifornatieinship between the
vowel categories of male and female subjects across laeguégmale speakers ex-
hibiting greater acoustic distances between vowel caiegtitan male speakers.

Besides the intergender differences we can also see ind=igthat there is also
considerable intragender variation. These extremeslastrdted well if we compare
the male and female extremes. Figure 8 shows the periphledsl @f the smallest
(circle) and largest (square) female (solid) and male (edsbystems.

The differences between the female and male extremegdtaghe ways in which
vowel systems can differ. So, while the male extremes diffainly in one dimension,
i.e. F1, the difference between the largest and smallestlfesystems is distributed
evenly along both the F1 and F2 dimensions, one system emglibe other.

The largest female system, k68mr, can be treated in parast, las a product of
hypercorrect articulation which was noted by segmentetheatime this particular
speaker-corpus was annotated. However, auditory ingpeatiboth k63be and kOl1be
does not give the impression that the speakers differ wigheet to the way they are
carrying out the reading activity.
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4.2 Normalized values

In this section we present our own attempt at comparing tixelsystems of speakers
in relative terms. Of course, we have been making relatiseestents when talk-
ing about the absolute values. However, statements abetérsic relationships are
hindered by speaker-specific aspects. Numerous normahzalgorithms have been
proposed which, among other things, attempt to filter ousehgpeaker-specific as-
pects. A summary of some of these algorithms and an assessiterir degree of
success is presented in Disner (1980). Normalization gkgos are of generally two
types which we can call external and internal. External radizations (Fant 1967,
Fant 1975; Bladon et al. 1983; Henton 1995) involve the gitamfind one or more
constants which map one absolute system onto another, agharernal normaliza-
tions such as Nearey (1978) carry out a system-dependem@am@nt normalization.
We consider system-dependent normalization to be the rppsopriate both from a
descriptive as well as a perceptual point of view.

The normalization we propose relativizes a vowel systemrbgting a reference
grid bounded by the maximum and minimum F1 and F2 mediansafcin system. In
most cases this means that girovides the minimum F1 and maximum F2 values, /o
the minimum F2 and fathe maximum F1 value. The coordinates of the individual
vowels are then determined by calculating their positidatiee to the anchor points
defined by these formant maxima and minima:

Fy— _
F., = (; f“”) i=1,2j € {iLy,v,e¢@,0aa,a,,u,u,,e}
)

?
mawz Zmin)

The relative values have been calculated using Bark-toam&fd median formant
frequencies of each vowel (Zwicker and Fastl 1990).

We can compare our relativization with the normalizationgmsed in Nearey
(1978) which calculates the average of the log-transforfremgliency of the first and
second formant. The log-transformed formant frequendiesich vowel are then cor-
rected with this system average.

Figure 9 shows a comparison of our relativization (9a) widakey’s normalization
(9b).

As we can see both our own and Nearey’s normalizations shimmiaking similar-
ity in the relative systems of the averaged female (solid) male (outline) speakers.
This means that not only are the topological relationshipsrag the various vowels
the same, which is apparent when looking at absolute vovwets pbut also the mag-
nitude of the intrasystemic distances for the female ancmgedups are also almost
identical. We would argue that the similarity of the fematel anale relative systems
has only come about as a result of the large sample we arengonkth. Indeed, the
similarity across the male and female groups is not everllpbra when we calculate
separate relative systems for the female and male speakerprmeduced both sets
of sentences. The relative plots of k62mr and k62be showigur€ 10 illustrate this
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well. There are differences in the relative positions of essuch as teand 4/ which
are far greater than anything found in a comparison of thefemnd male systems.

What we have also done is to calculate separate relativeragdor each individual
speaker-corpus and an average over these relative sysitdissstands in contrast to
the calculation above which computed relative female ank systems on the basis
of averages for each vowel for each group of speakers. Fifushows the relative
female (a) and male (b) systems computed from averagingrelative systems of in-
dividual speaker-corpora (outline) compared with thethetasystems computed from
averages of each vowel for each group (solid). Despite thereint methods used to
arrive at the different relative male and female systemscavesee scarcely any dif-
ferences. This would seem to be further support for our claiat the intersystemic
similarity has been arrived at in part as a result of the lasgeple we are working with,
but it would also seem to indicate that the male and femalgkznare representative
of the same population.

In comparison with the two internal normalizations we halieven it is worth
considering the application of external normalizationghsas Fant (1975) and Henton
(1995) to our data. As we would expect from Fant’s own findithgsmapping from the
male to the female system is non-uniform, involving the glton of a different factor
for each formant for each vowel. This procedure might seepeioevitable if the only
similarity between two systems is of topological equivakerBladon et al. (1983) and
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Henton (1995) propose a mapping of male onto female valuesddjng one Bark
to the male values, which is then used to provide evidenceHtionetic differences
between male and female speakers if the data fails to exilglh a mapping. A
cursory glance at Figure 4 shows that a one Bark mapping inedely characterizes
the relationship between the absolute values. The femaielgoare more greatly
dispersed in real terms than their male congeners. It is lear evhether this non-
linear relationship is due to sociolinguistic factors (ltten 1995) or differences in
FO (Diehl et al. 1996) or whether anatomical differencesiagdeed involved which
present vocal tract models fail to take into account.

5 Discussion

The results of our survey reflect to a great extent the findofgsarlier studies of
German. However, the approach adopted to arrive at theadtses very different.

The data base is large (2400 sentences read by 22 speakeoshparison with ear-
lier studies and comprises exclusively read sentencesoritrast to Rausch (1972)
and Jagrgensen (1969) the majority of the speakers (excépahk® k62 who are both
phoneticians) are phonetically naive. The measuremewbwéls was arrived at in
a semi-automatic fashion, the manual work involving thé&ahiabelling of the data
base.

The most interesting finding to come out of this study is thatfemale and male
groups represented by the respective speakers in the cexhpist no significant dif-
ferences in terms of their relative vowel systems. What kmiens can we draw from
this finding?

Perceptual experiments using synthetic stimuli, such aeloged and Broadbent
(1957), have shown that the same stimulus is perceived fesaff vowel categories
depending on previously heard stimuli. These findings sihatabsolute values alone
cannot be responsible for vowel perception. The relatiionsof the measurements we
have made on real data, show that despite considerableitédddferences in formant
values between male and female speakers, the relatioresmipisg vowels remain the
same. We can only interpret the similarity in the relativeteyns as evidence that
intrasystemic relationships play a significant role in ebperception. In our opinion
it is not only the topological relationships (‘more openrth&urther back than’), but
also the location of the terms in the relative system thatles@/n upon in perception.
We do not consider the locations themselves to be necessatige perception of a
vowel category, but the location might well be used to aravea particular vowel
quality within a given vowel category, e.g. a more or lessgberal variant of /¢,
which in turn might be an indicator of a different articulgtstyle.

We consider we have only arrived at this result on the basiBeofarge data base
we have used. This in turn casts doubt on the validity of a@mossatements made
about a variety of a language on the basis of smaller samp¢ese saw in Figure 10
the relative systems of the same speaker (k62) producifgreiit sets of sentences
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exhibited greater differences across the same categomytiieamale group did from
the female group. This is important when we consider thesgpeomparison we find
in analyses such as Bladon et al. (1983) in which data celletbmonefemale are
compared with data averaged over five male speakers.

We suggest that the relationships we have observed reptbisayender-independent
systemic locations, which of course include the topoldgiekations, for the vowels
of Standard GermdnThis is a strong claim to make, but we are at pains to find-alter
native interpretations of our results. At the outset of saiclanalysis we are only in a
position to make a priori judgements of the speakers’ ascasibeing Standard Ger-
man or not. However, the striking similarity of the femalalanale relative systems
provides us with post hoc support for claiming that the speakre representative of
a particular variety of German, which we are calling Staddaerman for the want of
a better descriptive label.
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A Berlin sentences

Heute ist schones Fruhlingswetter.

Die Sonne lacht.

Am blauen Himmel ziehen die Wolken.
Uber die Felder weht ein Wind.

Gestern stirmte es noch.

Montag war es uns zu regnerisch.
Riecht ihr nicht die frische Luft?

Die Nacht haben Maiers gut geschlafen.
Jetzt sitzen sie beim Frihstiick.

Es ist acht Uhr morgens.

Vater hat den Tisch gedeckt.

Mutter konnte langer schlafen.

Der Kaffee dampftin den Tassen.
Messer und Gabel liegen neben dem Teller.
In der Mitte steht der Brotchenkorb.

Wer mochte keinen Kuchen?

Hans i3t so gerne Wurst.

Gib mir bitte die Butter!

Wer mochte noch Milch?

Bald ist der Hunger gestillt.

Gunther muR3 noch einkaufen gehen.
Achte auf die Autos!

Uberquere die StraRe vorsichtig!

Sonst wirst du leicht Uiberfahren.
Radfahrer sausen vorbei.

Im Geschaft stehen viele Leute.

Gleich hier sind die Nahrungsmittel.
Muf3 der Zucker nicht dort driiben stehen?
Jetzt suche ich das Weil3brot.

Ob ich SuRigkeiten kaufen darf?

Hier gibt es Konserven.

Ol fehlte wohl auch.

Zum Schluf? an die Kasse.

Nun schnell nach Hause.

Vater will sich eine Pfeife anziinden.
Seine Frau macht ein trauriges Gesicht.
Du solltest weniger rauchen.

DieArzte sind damit gar nicht einverstanden.
Gib mir bitte mal die Zeitung!

Aber Schones steht wohl nicht drin.

Wer muf3 noch Schularbeiten machen?
Ich mufte lesen und rechnen.

Sieglinde zeichnet eine Figur.

Was macht denn dein verstauchter Fuf3?
Ich spire ihn nicht mehr.

Wir wollen heute spazieren gehen.

Da mochte ich gerne mit.

Zuvor missen wir uns starken.

Die Kartoffeln gehdren zum Mittagessen.
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h'ovto 1st ['emas fr'yilmsv ete .

dir z'ona l'axt .

?am bl'avon h'tmal ts'izon dir v'olkan .
?y:be dir felde v'ert ?am v'mt .

g'esten [t'yemto ?es nox .

m'omta:k vare ?es ?uns tsu: r'eignerif .
r'irgt Pire nigt dir fr'ifo 1'uft 7

dir n'axt hatbon m'ares g'u:t gofl'a:fon .
j'etst z'ttson zir barmm fry:ft vk .

?es P1st ?'axt ?'ure moegons .

fa:te hat dem t'1f god'ekt .

m'uvte konto 1'ege [l'a:fon .

dere k'afe: d'ampft ?m dein t'ason .
m'ese ?unt g'arbol l'itgon netbon demm t'ele .
?m dere m'1ts ft'ert dere br'gitgonk oep .
vere moegto k'amon k'uixon ?

h'ans ?'1st zo: g'eens v'uest .

g'irp mire b'ito dit b'ute !

vere moegta nox m'lg ?

b'alt ?1st dere h'uye goft'lt .

g'ynte mus nox ?'amk auvfon g'eton .
?'axto ?auvf diz ?'auto:s !

ty:bekv'emra dix [tr'aso f'orezigtic !
z'onst viest du: l'aigt ?y:bef'amran .
r'aitf arre z'auzon foreb'ar .

?im gof'eft [t'eron fils I'ovts .

gl'arg h'ire zint dir n'airrvgsm 1tol .

mus dere ts'vke nigt d'oet dr'yibon [t'eron ?
j'etst z'uixos ?1¢ das v'aisbr ozt .

?op ?1¢ z'yisigkarton k'aufon daef ?

hire g'itpt 2es konz'eevon .

?'g:l fetlto voil ?avx .

tsum [l'us ?an dir k'aso .

nuin [n'el nax h'avzo .

f'arte vil zig ?amo pf'arfo ?'ants yndon .
zamo fr'av m'axt ?am tr'auvriges goz'it .
du: zoltest v'emige r'avxon .

dir ?'eetsto zint dam'tt g'are nigt ?'amfeft andsn .
g'iip mire b'to m'a:l di: ts'artuy !

Pabe ['gmas [t'ert voil nigt dr'm .

vere mus nox [‘w:l? aebarton m'axon ?
?1¢ mysto 1'eizon ?unt r'egnon .
zitgl'mdo ts'argnot ?amo fig'ure .

vas m'axt den dam feft'auxte fuis ?

?1¢ [p'yiro ?imn nigt m'ere .

vire volon h'ovto [pats'iiron g'eton .

da: moegto ?1¢ g'eeno m'tt .

tsuf'ore myson vire ?uns [t'eekon .

dir kaet'sfoln goh'giron tsum m'rtark? eson .
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Zum Schnitzel gibt es Erbsen.

Dazu essen wir den Salat.

Wer trinkt einen Kaffee?

Danach tut eine Wanderung gut.
Konnen wir nicht Tante Erna besuchen?
Zieht vielleicht die festen Schuhe an!
Zurlick geht's mit der Bahn.

Durch Wald und Feld fuhrt unser Weg.
Wir horen den platschernden Bach.
Hasen verschwinden im Dickicht.

Voller Gluck sind wir am Ziel.

Die Tante bewohnt ein nettes Hauschen.
Dahinter liegt der Rosengarten.
Manche Obstbaume bliihen prachtig.
Am Zaun steht eine Regentonne.

Der gelbe Kiuichenofen sorgt fur Warme.
Im Topf kocht das Wasser.

Ein Sofa steht an der Wand.

Aus dem Radio klingt Musik.

Frische Gardinen hangen am Fenster.
Auf dem Brett leuchten bunte Tulpen.
Ruckt die Stuihle an den Tisch!

Wie war’'s mit 'nem kleinen Skat?

Die drei Manner sind begeistert.

Vater mischt gleich die Karten.

Er gewinnt sechs Spiele nacheinander.
Ist es nicht Zeit zum Aufbruch?

Der Bahnhof liegt sieben Minuten entfernt.

Lost doch die Fahrkarten am Schalter!
Wir gehen auf den Bahnsteig.

Da lauft der Zug ein.

Die Bremsen quietschen graflich.

Die Station wird angesagt.

Die Eiligen steigen schnell aus.

Nun sind wir gleich im Wagen.

Wir haben ein Abteil extra fur uns.

Der junge Zugbegleiter pfeift zur Abfahrt.
Leise rollen wir aus dem Bahnhof.
Drauf3en fliegt die Landschaft vorbei.
Die Rinder sind noch auf der Weide.
Ein Bauer arbeitet auf seinem Acker.
Der Pflug zieht tiefe Furchen.
Daneben griint schon Wintersaat.
Hier richten Zimmerleute ein Dach.

Es gehort zu einer Feldscheune.
Schon bald sind wir zu Hause.

Die Fahrt war ja machtig kurz.

"Zug endet hier!” verkiindet die Ansage.
Alle eilen gleich links ins Freie.

In der Dammerung kommen wir heim.
Das war jetzt aber ein schoner Tag.

MATTHIAS PATZOLD AND ADRIAN P. SIMPSON

tsum [n'ttsal g'ipt ?es ?'eepson .
dats'u: ?'eson vire demn zal'a:t .

vere tr'imkt ?amoan k'afer ?

dan'aix t'uit ?amo v'andervy g'ut .
keenon vire nigt t'anto ?'eena: boz urxon ?
ts'irt fil'argt dir f'eston ['uo ?'an !
tsur'vyk g'erts mit dere b'am .

dueg v'alt ?unt f'elt f'yret Punze v'ek .
vire h'giron dein pl'etfendon b'ax .
h'a:zon fefv'indon ?1m d'tkigt .

fole gl'vk znt vire ?am ts'iil .

dir t'anto bav'omt ?am n'etas h'ovsgan .
dah'mte l'itkt dere r'o:zong aeton .
m'ango ?'orpstb oymo bl'yion pr'egtig .
?am ts'avn Jt'e:t ?amo r'e:gont ons .
dere g'elbo k'y¢on? oifon z'oekt fyre vieemo .
?mm t'opf k'oxt das v'ase .

?am z'oifa: [t'ert ?an dere v'ant .

?aus demm r'a:djor kl'mt muiz'ik .

fr'rfo gaed'imon h'egon ?am f'enste .
tauf demm br'et 1'ovgton b'unta t'ulpon .
r'vkt di: [t'yilo ?an dem t'1f !

vir veres mit nom kl'amon sk'art ?

dir dr'ar m'ene zint bag'aistet .

fa:te m'rft gl'arg dir k'aeton .

Tere gov'mt z'eks [p'i:lo naxam ande .
P1st ?es nigt ts'art tsum ?'avfbr ux 7

dere b'amnh,of 1i:kt z'itban min'uiton ?entfeent .

I'gist dox dir f'arek aeton ?am [‘alte !

vire g'eton ?auf demn b'amft aik .

da: I'ovft dere ts'utk ?'am .

dir br'emzon kv'iztfon gr'eslig .

dir ftatsj'omn vret ?'angoz a:kt .

dir ?'atligon [t'argon [n'el ?'aus .

nuin zmt vire gl'arg ?rm v'argon .

vire ha:bon ?am ?apt'ail ?'ekstra: fyre ?uns .
dere j'ugo tswikbogl atte pfaift tsue ?'apfamet .
l'arzo r'olon vire ?aus de:m b'amnh o:f .
dr'auson fl'itkt di: 1'antfaft foreb'ar .

dir r'mde zint nox ?auf dere v'ards .

?am b'aue ?'aebartot ?auf zamom ?'ake .
dere pfl'uk ts'itt t'irfo f'uegon .

dan'e:bon gr'y:nt [oin vntez a:t .

h'ire r'igton ts'tmel oyto ?am d'ax .

?es goh'gret tsu: Pame f'eltfovno .

Jom b'alt zint vire tsu: h'avzo .

diz f'aret vare jar m'egtig k'vets .

ts'uzk ?'endat h'ire ! fek'vyndot dir ?'anz aigo .
?'alo ?'arlon gl'aig I';pks ?ms fr'amo .

?m dere d'emeruy k'oman vire h'arm .

das vare j'etst ?arbe ?am [‘gine t'ak .
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B Marburg sentences

Geld allein macht nicht gliicklich.

Bose Menschen verdienen ihre Strafe.
Mittwoch kommt uns Besuch passend.
Ich bin nicht nal3 geworden.

Unsere Eltern tanzen Wiener Walzer.
Larmt nicht, Jung’s, Vater schreibt!

Wer weil3 dort genau Bescheid?

Er geht links, sie rechts.

Leider ist dies Haus teuer.

Dienstag wieder frisch gebrannte Mandeln.
Heute jeder Platz: Eins funfzig.

Nervdse Menschen brauchen viel Ruhe.
Unser Treffpunkt: Zwei Uhr am Neumarkt.
Gegen Abend wird’s kiihl.

Adolf mochte wohl Lehrer werden.

IR dein Essen nie hastig!

Diese Kleider findet Inge herrlich.

Bist Du sehr kalt geworden?

Ursel weint, aber Heinz lacht.

Stehend macht man seine Aussage.
Diese Durchsage ist ohne Gewahr.
Hauptsache: Gesund und glicklich.
LaR bitte das Licht brennen!

Wie finden Sie meinen neuen Hut?
Nehmt doch Butter zum Brot!

Doris fahrt zu weit links.

Begreifen Sie meine schwierige Lage?

Manche Menschen vertragen keine Erdbeeren.

Nichts verletzt mehr als Spott.

Dietrich erwartet Dich um drei.

Ofen brauchen Kohlen und Briketts.

Heute jeder StrauR Blumen zwei Mark.

Du begrifdt erst Deinen Gast.

Wir werden Euch nie vergessen.

Darf ich Deine Schleife binden?

Wir spielen alle Tage.

Schlaf vor Mitternacht ist gesund.

Deine Uhr steht drei Minuten.

Sie i3t kein salziges Gericht.

Sechs Madchen wollen Schwester werden.
Guten Morgen, meine Damen und Herren!
Du darfst dich wieder setzen.

Freilich, trockenes Wetter brauchen wir.
Sie sollte Medizin nehmen.

Gut Ding will Weile haben.

Vor'm Essen Deine Hande waschen!
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g'elt ?al'amn m'axt nigt gl vklig .

b'¢:zo m'enfon fed'imon ?imro [tr'aifo .
m'1tvox k'omt ?uns boz'uix p'asont .

?1¢ bm nigt n'as govoedon .

?unzers ?'elten t'antson v'ime v'altse .
I'eemt nigt | juys , farte [r'apt !

vere v'ars d'oet gon'au bof'art ?

Tere g'ert I'gks | zir r'egts .

l'arde ?1st diis h'aus t'ove .

d'imnstak virde fr'if gebr'anto m'andsln .
h'sovto j'erde plats , ?'ams f'ynftsig .
neev'gizo m'enfon br'avxon fiil r'umo .
Punze tr'efp ugkt | tsv'ar ?'ure Yam n'ovym aekt .
ge:gon ?'a:bont vrets k'y:l .

?'ardolf maegto vo:l 1'eire veredon .

?'1s dam ?'eson n'i: h'astig !

dirzo kl'arde f'indst ?'mo h'eelig .

bist du: z'ere k'alt govoedon ?

?'vezal v'amt | ?arbe h'amts 'axt .
Jt'ezont m'axt man zamo ?'ausz aigo .
dirzo d'vegz aigo ?1st ?'omno gov'ere .
h'auptz,axo , goz'unt ?unt gl'vklig .

l'as b'tta das 1'rgt br'enan !

vir f'don zi: mamon n'svon h'uit 7
n'exmt dox b'ute tsum br'o:t !

d'omrts f'eret tsur v'art I'mgks .

bagr'arfon zi: mama [v'irrigs 'aigs ?
m'an¢o m'enfon fetr'aigon k'ama ?'eretb emron .
n'igts fel'etst m'ere Pals [p'ot .

d'ittrig ?eev'aetot dig ?um dr'ar .

?'gifon br'avxon k'oilon ?Punt brik'ets .
h'ovte j'erde [tr'aus bl'uiman tsv'ar m'aek .
du: bogr'y:st ?'erest damon g'ast .

vire veredon ?ov¢ n'i: feg'eson .

daef ?1¢ dama [lT'arfo b'mdan ?

vire [p'itlon ?'als t'aigo .

[l'a:f fore m'tten axt ?1st goz'unt .

damo ?'ure [t'ert dr'ar mm'u:ton .

zi: ?'1st k'amn z'altsigos gor'igt .

z'eks m'ertgon volon [v'este veredon .
g'urton m'segon , mamno d'ammon ?unt h'eron !
du: daefst dig virde z'etson .

fr'ailig , tr'okonas v'ete br'avxon vire .
zi: 721t me:dits'iin n'exmon .

g'u:t d'mg vil v'ails ha:bon .

forem ?'esan dams h'ends v'afon !
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Mach Dir's bequem, alter Freund!
Abends lieber zeitig schlafen gehen.
Schnupfen stort uns natirlich sehr.
Lange nicht geseh’n, mein Lieber.
Motoren brauchen Benzi®) und Wasser.
Unser Doktor besucht Vater taglich.
Ich bin dreil3ig Jahre alt.

Er schittelt kraftig Deine Hand.
Jungen lieben Streit, Madchen Eintracht.
Doris will ihre Suppe essen.

Nilsse mufl man gut kauen.

Deine Uhr geht vor.

Allzu lebhafte Kinder machen nervos.
Edith mochte gern Haushalt lernen.
Alle Kinder essen gern Eis.

Unsere beiden Hunde haben Durst.
Jeden Freitag gibt's frischen Fisch.
Kein gutes Wetter, wenig Gaste.

Erste Stunde Deutsch, dann Englisch.
Nun bin ich machtig gespannt.

Mein Arzt empfahl dringend Bader.
Diese Wohnung liegt zu hoch.
Zentner fur zwolf Mark frei Haus.
Unser Haar braucht Pflege.

Vorsicht, Zug fahrt ab!

Mein Dackel pariert auf’s Wort.

Zum Ausweis gehort ein Lichtbild.
Leider darf Doris nicht bleiben.
Unsere Sohne lieben flotte Tanze.

Diese Mannschaft schol3 gleich drei Tore.

In Eurer Wohnung waren Diebe.
Anschrift und Marke nicht vergessen!
Adler fliegen tausend Meter hoch.
Diese Gegend nennt man Sandwilste.
Alle Jungen spielen Ful3ball.

Keiner darf diesen Raum verlassen.
Verkehrsampeln leuchten griin, gelb, rot.
Was kostet ein Glas Selterswasser?
Doris will drau3en Schnee fegen.

Dort muR jedes Auto bremsen.

Steigt Dein Drachen sehr hoch?

Einige Busse fahren heute spater.
Sonntags trinken viele Manner Bier.
Danach kannst Du Dich wirklich richten.
Diese zarten Blumen welken rasch.
Offnet doch gleich beide Tiiren!

Endlich lauft unser Wasser wieder.

Hor auf Deine Frau!

Schulkinder miissen Rechnen und Schreiben lerrfenlk mde myson r'egnan ?unt [r'atbon I'eenon .

Nicht jeder vertragt kaltes Bier.
Unserer Tante fehlt gar nichts.

MATTHIAS PATZOLD AND ADRIAN P. SIMPSON

m'ax dires bokv'exm , ?'alte fr'ovnt !

?'atbants 1'itbe ts'artig [I'axfon g'eton .
Jn'vpfon [t'gret Puns nat'yrelig z'ere .
I'apo ni¢t goz'emn , mam l'itbe .

mo:t'oiron br'avxon bents'iin , ?'g:l 2unt v'ase .

?unze d'oktore boz'wixt f'arte t'erklig .
?1¢ bin dr'arsig jamrs ?'alt .

Tere ['vtolt kr'eftig damo h'ant .
jugan l'itbon ftr'art , m'ert¢on ?'amtr axt .
d'ozrts vil ?ira z'ups ?'esan .

n'vso mus man gu:t k'avon .

damo ?'ure g'eit fore .

?'altsur I'etphafto k'inde m'axon neev'gs .
?'e:drt moegto g'een h'aush,alt I'eenon .
?'alo k'mde ?'eson g'een ?'ars .
?unzeroa b'ardon h'vnds harban d'uest .
j'erdan fr'artatk g'ipts fr'ifon f'1f .

k'amn g'uitos v'ete | v'emnig g'esto .
?'eresto [t'undo d'ovt[ , dan ?'eglif .
nuin bm ?1¢ m'egtig gofp'ant .

marn ?'aetst Pempf'a:l dr'mont b'e:de .
dirzo v'omuy 1'itkt tsur h'ox .

ts'entne fyre tsv'celf m'aek fr'ar h'aus .
?unze h'are br'avxt pfl'eigo .

f'orezigt | ts'uik f'eret 2'ap !

marn d'aksl par'iret ?auvfs v'oet .

tsum ?'ausv,ars goh'gret ?am 1'igtb 11t .
l'arde daef d'oirts nigt bl'atbon .
?unzers z'¢ina l'itbon fl'oto t'entso .
dizzo m'anfaft [os gl'arg dr'a1 t'oiro .
?m ?ovre v'omnuy vairen d'iths .
?'anfr 1ft ?unt m'aeks nigt feq'eson !
?'ardle fl'itgon t'avzont m'erte h'oix .
di:zo g'eigont n'ent man z'antv ysto .
?'als j'ugen [p'itlon fuisbal .

k'ame daef diizon r'avm fel'ason .

fek'eres? ampoln I'ovgton gr'ymn | g'elp , r'ott .

vas k'ostot ?am gl'ais z'eltesv ase ?
d'o:rts vil dr'avsan [n'e: f'ergon .
d'oet mus j'erdas ?'auvtor br'emzon .
Jt'atkt damn dr'axon z'ere h'orx ?
?'amigo b'uso f'arron h'ovto [p'eite .
z'ontaks tr'mkon f'izlo m'ene b'ite .
d'ama:x kanst du: dig v'reklig r'igton .
dizzo ts'areton bl'uimon v'elkon r'af .
?'cefnat dox gl'aig b'ards t'yiron !
?'entlig 1'ovft ?unze v'ase viide .
h'gre Pauf damo fr'av !

nigt j'erde fetr'erkt k'altos b'ire .
Punzere t'anto f'erlt g'are n'igts .
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98. Es geht hier ums Prinzip. ?es g'eit h'ire ?ums primts'iip .
99. Inge wascht noch diese Woche. ?'mo v'eft nox diizo v'oxa .
100. LaR blo3 Dein verdammtes Maulen! l'as bl'ors dam fed amtas m'aulon !



