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Preface

This study, Intertonal Influences in Two-Syllable Utter-

ances of Vietnamese, is the tenth publication in the series

Studies in the Phonology of Asian Languages, It is the

result of a research project sponsored by the Offipe of Naval
Research and serves as a final technical report forvthe
contract NR 049-183, N00014-67-A~0269-0016,

The following works have been published previously in

the series:

Vol. 1 Korean Vowels
Vol. 2 Duration of Korean Vowels
Vol. 3 Acoustic Characteristics of Korean Stop Consonants
Vol. 4 Vietnamese Vowels :
Vol. 5 BAcoustic Features in the Manner Differentiation of
Korean Stop Consonants
Vol. 6 Complex Syllable Nuclei in Vietnamese
Vol. 7 Korean Affricates ‘
Vol. 8 Vietnamese Tones
Vol. 9 Word Accent in Japanese
Mieko S. Han
Los Angeles
June 1972
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INTERTONAL INFLUENCES IN
TWO-SYLLABLE UTTERANCES OF VIETNAMESE

Introduction

The purpose of the present study is to describe the
acoustic characteristics of the six tones in two~syllable
utterances of Vietnamese. Our study is based on the
acoustic measurements of actual words and phrases. We have
decided to use actual words and phrases for the naturalness
of the test utterances. T@ere is also the assumption that
we cén control the factors influencing the fundamental
frequency (hereafter abbreviated as f_) of voicing in
speech without affecting the naturalness. The following
factors influence £, of an utterance:

1) The emotive state of the speaker greatly
affects the £  of voiéing in speech.

2) The intonation pattern exerts great influence
on the f, of the individual syllables.
The above two factors can be controlled to a certain extent
by giving proper instructions to the informant and also by
carefully selecting the frame in which the informant
records the test utterances.

'3) There is an inherent f_ difference between
different vowels spoken by an individual speaker in a
given condition, which is derived from the inherent

physiological constraints associated with the production
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] ; of the vowels. Peterson and Barney1 report 17 Hz differ-

ence between English /u/ and /a/ in the speech of a male

speaker with an average of about 130 liz voice fundamental.
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Lehiste and Peterson2 report 20 Hz difference between
English /i/ and. /a/ in the speech of a male speaker with an

average of 170 ‘Hz voice fundamental. According to Han,3
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the difference is about 20 Hz between high vowels and other

AR

vowels of Vietnamese in the speech of a female speaker with
an average of 280 Hz voice fundamental. A much smaller
difference, 5 Hz, is observed by Ladefoged4 in Itsekiri, an

African tone language. All of these differences are

CRNSUGTICPIUE ). TSI IO e YRR

between high vowels and non-high vowels. In both Lehiste
and Peterson, 1961 and Han, 1969, the greatest difference
between mid and low vowels is 8 Hz which is less than 5%

of the voice fundamental.

lG. E. Peterson and H. L. Barney, "Control Methods Used
in a Study of the Vowels," JASA, Vol. 24, No. 2, 1951,
pp. 175-185.

21, Lehiste and G. E. Peterson, "Some Basic Considera-
tions in the Analysis of ‘Intonation,” JASA, Vol. 33, No. 4,
1961, pp. 419-425,

3M, S. Han, Studies in the Phonology of Asian Languages
VIII: Vietnamese Tones, Acoustic Phonetics Research Labora-
tory, University of Southern California, 1969.

4p, Ladefoged, "A Phonetic Study of Western African
Languages: An Auditory-Instrumental Survey," Monograph
Series No. 1, Cambridge Univgrsity Press, 1964,
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4) The influence of consonants on the £ of

syllable nucleus has been studied by House and Fairbanks®

~and Lehiste and Peterson (Lehiste and Peterson, 196l). Both

groups report that different consonants affect the f 6 of

the following vowel within the same syllable to a different
degree and that the difference in the degree of influence is
attributed mainly to the voicedness and voicelessness of the
consonants. Thus the £, of a vowel after a voiced con-
sonant is generally lower than that of the same vowel after
a voiceless consonant. The average difference caused by
these two groups of consonants is 8 Hz (4.5% of voice
fundamental) and 4.5 Hz (1.5% of voice fundamental) accord-

ing to Lehiste and Peterson, 1961 and House and Fairbanks,

‘1953, respectively. The difference in the degree of influ-

ence of different consonants among voiced or voiceless con-
sonants on the £ of the following vowel does not exceed
those differences given above. '

If we select the test utterances keeping the above
influencing factors in mind, we can, to a certain extent,
reduce the effect of these factors. Thus if we use those

utterances which contain either only high vowels or non-high

SA. S. House and G. Fairbanks, "The Influence of Con-
sonant Environment upon the Secondary Acoustical Character-
istics of Vowels," JASA, Vol. 25, 1953, pp. 105-133.
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vowels, then we can at least avoid the effect of the third

factor in the above. Again if we use those utterances which

contain either exclusively voiced consonants or voiceless
consonants, then we can considerably reduce the consonantal
effect on the £ of the syllables. Even though the dégreé
of the combining effect of the third and fourth factors
above is not available in literature, we have observed that
it is always much.less than the sum of these two effects.
We will describe gn the fol}owing section how we selected ;

the test utterances used in the present study.
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Material and Method

For the purpose of obtaining a reference system of the
six tone contrast, eighty-one one-syllable words were chosen,
a?l of which are commonly used words in Vietnamese. These
wbrds have the syllable structure of CV or cvC, C's and V's
being consonants and vowels respectively. 'Furthermore, all
C's are voiced consonants except for a few voiceless stops
in the final position of the words in rising and drop tones,
and the syllable nucleus is the tense low central vowel /A/
in all eighty-one words. These test utterances were chosen
with consideration of the factors influencing £, values of
utterances as discussed in the preceding section.

For two-syllable test utterances, six to twenty-five
words or phrases have ‘been selected for each of the thirty-
six combinations of‘the six tones in the sequence of two
syllables with the exception of the combination of the
broken + curve tones where it is ve;y difficult to find
actual words and phrases suitablevfor our analysis. Thus
we use only two test utterances for this combination. Again,
with the influencing factors in mind, we tried to select
only those utterances which begin with voiced consonants
and contain non-high vowels as the syllable nucleus. Among
the 1,118 syllables of our entire corpus of two-syllable

test utterances, approximately 7% contain high vowels, most-
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ly /u/. We have only six occurrences of voiceless conson-
ants in syllable initial position.

In syllable final position, only four voiceless con-
sonants /p,t,k,&/ occur with rising and drop tones. We are
aware of the unusual pitch contour and. higher overali pitéh
level in syllables ending in these consonants. In most
cases, the pitch contour of rising tone in such syllables
lacks the first portion of gradual pitch rise as typically
observed in the other type_of syllables, The drop tone in
the éyllables with those final voiceless consonants lacks,
in most cases, the laryngealization at the end. Sampson6
regards these two types of phonetic tones as different
from the rising and drop tones. However, in the present
study we take these as variants of the rising and drop
tones as Han (1969) does. We have included a considerable
number of such syllables in our analysis due to the shortage
of test utterances otherwise, :

The test utterances of both one-syllable and two-syl-
lables were recorded on magnetic tape in a sound-proof room
by a female speaker of Hanoi dialect. Another female

informant recorded part of the corpus. Two male inform-

ants were available to check some unclear cases in our

6G., Sampson, "Hanoi Dorsal Finals," Bulletin of the
Oriental and African Studies., University of London, Vol.
XXXII, pPart I, 1969,

. T‘.':&’_v_...::. -
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principal informant‘’s speech. Each of the female infor-

mants recorded each of the test utterances in the frame:

/tSi d3k cil o ' ’ 4

"I read the word ' ’ ' M
: 0 1 2 3

The first three syllables in the frame, that ié /t51 d3k  cii/
Were'positioned mainly to provide the informant with a
reference pitch level rathgr than to put the test utterances
in a.sentential environment. The informants were instructed
to put z brief pause of approximately one second after each
repetition of the'test utterance. The informants were also
asked to maintain during the four repetitibns of each test
utterance the same pitch level as much as possible, and not
to lower the pitch of the later repetitions.
Narrow-band§5pectrograms were made from the recordings
made in this manner. A close examination of the spectro-
grams revealed that the pitch contour of the first repeti-
tion of the test utterances was considerably different
from that of thé other three repetitions, which seemed to
be the result of the inflﬁence of the high end-~point pitch
of the immediately preceding syllable /cii{ Thus the

syllable which is numbered "0" in the above frame was not

used in the present analysis. The remaining three repeti-




tions are similar in their pitch contour. In many cases

the overall pitch level of each repetition gradually falls as

it approaches the last syllable. This phenomenon, however,
is not consistent throughout our recordcings, and we, there-
fore, ignored it in this.study.

On each spectrogram the 1l0th harmonic was measured and
then converted into £,. 1In measuring the spectrograms, we
tried to be consistent in the following procedures:

1. If a syllable begins with a consonant, the initial
poin£ of the following vowel was taken as the onset of the
tone. Voiced consonants in the syllable initial position
do not affect thebpitch contour of the syllable.

2. If a syllable begins with a vowel, then the begin-
ning of the steady portion of the harmonics was taken as
the onset of the tone; It was consistently observed that a
very sharp rise of pitch occurs in the first 5 to 10 |
centiseconds of the beginning of such vowels, which seems
to be caused by the sudden release of the laryngeal con-~
striction during the glottal stop which occurs typically in
such environments.

3. As to the intermediate points, only those points

where a significant pitch change occurs were measured. Thus

the pitch of any intermediate point can be calculated by

linear interpolation between two adjacent measurements.




! ; 4. When a syllable ends in a nésal, the nasal

™ A nmts oo RSl S S

participates in shaping the pitch contour of the tone, and
the measurements were taken with the nasals.
: 5. In many cases in which the higher harmonics were

faint, the 5th or even the 2nd harmonic was measured.

From the description of our material and method, one
might suspect the accuracy of our analysis because we
ignored the effect of some factors such as the different
degree of influence of fricatives, stops, nasals, and others
on the £, of the syllable nucleus. But in the following
pages, it will become}clear that even a 5 to 10 Hz differ-

ence is, at least in our principal informant's speech,

insignificant.




Results

1. Tones in One-Syllable Utterances

Table‘l-A shows all the measurements of one-syllable

utterances by our principal informant, Table 1-B presents

the average f, values obtained from Table 1-A of the six

tones. Measurements were taken at four points in time; at
the onset, the mid, the two-thirds, and the end of the
syllable.
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Table L=A
T
Fund 1 Prag Y of One-Syllabls Uttersnces .
(in Hz)
Frase: (181 a3k ¥ 0, _1 2 3.}
P
§
level tone rising tone falliug tone broken tone curve tons drop tone
3 -
onsct mid end onset 2/3 end onset wmid end onset 2/3  end . onset /3 emd onset 2/3 end
3 VR bA bA Y S vh bA
3 1220 350 250 1 215 20 410 1195 195 165 1 215 7 365 1 175 150 195 1205 205 ? X
] 2 230 255 250 2 225 255 370 2 190 190 170 2 220 2 390 2 170 155 195 2 195 10 7 !
3 3 230 250 240 3 220 235 370 3185 175 160 3 200 7 3% 3 170 155 185 3200 195 7 i
: . . {
: u%n bAk bAn daA bhn bAK K
i 1 235 250 250 1 235 275 30 1 195 195 175 1 215 7 380 1 180 155 200 1 195 195 7 i '
D225 0 50 2 240 275 330 2 190 185 170 2 220 7 390 .2 185 155 190 2 195 195 ? :
3 1 240 245 3 245 215 30 3 180 175 155 3 20 7 370 3 175 105 100 3195 185 ? |
kY bhn bAy : dAn bhn bAn
.1 230 245 250 1 205 240 340 1 1% 150 175 1 220 72 360 1 185 150 175 ©1 200 200 ?
: 2 225 245 s 2 230 245 360 2 185 185 175 2 200 7 340 2 185 150 210 2 190 195 ?
i 3 20 245 285 3 220 240 340 3 180 175 155 3 210 7 340 3 180 140 1% 3 15 195 ?
i fita bAn dA gA &k d&n
1 240 280 280 1 205 230 350 1 195 185 175 1 220 2 400 1 18§ 170 235 1 200 200 2
2 240 260 205 2 205 225 330 2 185 180 165 2 220 72 365 2 180 150 185 2195 190 ?
3 245 200 265 3 215 225 320 3 180 170 155 3 215 7 350 3 175 150 183 3 1988 195 ?
dAp bAt ddn 1% dha dAp
235 260 255 1 225 215 340 1 195 195 180 1 215 ? 380 1 190 145 195 1185 195 ?
2 235 255 260 2 235 280 350 2 190 195 180 2 215 7 380 2 180 150 180 2 190 190 ?
3 235 260 260 3 235 265 350 3 185 180 170 3 215 2 380 3 180 150 185 3 185 145 ?
ok dA akn 1Am dhn ake
1 245 250 250 1 205 230 380 1 195 190 170 1 225 % 390 1 185 145 185 1 #0140 ?
2 235 250 250 2 215 225 350 2 195 190 180 2 225 7 o 2 175 155 200 2 185 185 ?
3230 245 240 3215 225 M0 3 185 180 170 3 220 ? a00 3 175 150 200 3 185 185 ?
wkn dhn rA 1Ry akn gk
235 250 255 1 205 225 330 1 195 190 175 1 220 7 370 1 185 150 205 1 190 10 7
2 230 250 250 2 220 230 330 2 185 180 170 2 225 % 350 2 180 150 195 2 185 185 ?
3 230 245 245 3 220 235 340 3 185 175 165 3 215 2 345 3 185 150 1% 3 190 190 ?
#Rn dAn ghn nA A ghk
1 220 240 240 1 205 230 370 1 200 195 170 1 215 2 3m 1 180 155 240 1 195 190 ?
2 225 25 245 2 215 245 360 2 180 185 175 2 220 2 370 2 175 170 a5 2 195 18§ ?
3230 245 245 3 205 15 325 3 180 180 165 3 25?375 3 170 160 215 3 190 185 ?
1% dﬂg 14 1A gkt
1 240 255 255 220 270 350 1 190 185 165 1 180 155 195 1 200 185 ?
2 245 250 250 2 230 290 350 2190 190 170 ioea1 5195 8950 2 175 150 205 2 185 185 ?
3 240 255 245 3 240 285 330 3 185 180 160 3175 150 185 3 185 18D ?
v 216.4 372.9 .
1%n ghk 1ha : wver ’ Tk 1%
1 235 250 250 1 220 275 335 1 19 190 175 1 185 170 215 1 185 175 7
2 235 245 250 2 220 270 330 2 185 185 175 2 1806 150 195 2 185 175 ?
3 235 245 245 3 225 205 325 3 190 185 170 3 180 165 215 3 170 165 ? .
1Zn 1A 1An ak 189
250 270 265 1 225 255 340 1 195 190 185 1 180 155 210 1 215 200 ?
2 240 260 260 2 225 240 320 2 185 185 180 2 180 165 210 2 195 195 ?
1 250 265 260 3 225 235 325 3 185 180 175 3 175 155 185 3 200 200 ?
nK 14 1Ag wAp 1At
1 240 255 260 1 225 290 345 1 205 195 175 1 185 165 205 1 205 205 ?
2 235 250 255 2 240 280 30 2 185 185 170 2 185 160 205 2 190 195 ?
3 245 255 26m 3 240 290 330 3 185 180 165 3 180 160 185 3195 190 ?
mAn - 1Ay ak =i
1 20 255 255 1 215 250 350 1 185 180 170 1 195 200 ;
2 240 255 255 2 225 250 320 2 185 180 165 total 6465 5575 7150 2190 1%y :
3 M0 250 255 3 225 235 320 3 180 175 165 3195 190
ave, 179,5 154.8 198.6 -
14t akn mAn
1 230 280 335 1 190 185 175 1 195 190 ;
total 9160 9830 9850 2 - 240 290 335 2 180 180 170 2 200 200 ?
3 255 200 335 3 185 175 170 3 200 195
P 234.8 ,
aves o8 252.0 252.5 ok ko iy .
1 215 235 350 1 195 190 175 1 200 200
2 215 245 320 2 19 185 180 2 190 195 ;
3215 245 350 3 190 180 170 3 10 1%
okn . nAt
oo b
2 2 245 D total BA70 8295 7670
3 220 235 330 3185 10?7
ave. 138,2 184,3 1704
'if 225 270 305 ’
2 230 270 325 : : . -~ total 240 M3n
; 280 340
3oms o ave. 192.5 190.2
total 11375 12955 17410
ave, 223,3 254.0 341.3
n
Q




Table 1-B

Average Fundamental Frequency of the Six Tones (in Hz)

No. of 4

Tone Occurrences Onset  Mid 2/3 End.
level /-/ 39 235 252 253
rising 7’/ 51 223 254 341 |
broken /~/ 24 26 ? 373
falling /‘/ 45 - 188 184 170
curve /%/ 36 180 155 199
drop // 48 193 190 ?

- The ? mark represents’ a heavy laryngealization. On the
spectrograms, harmonics around these points are interrupted
and the exact'fo values were not measurable.

Figure 1 is the schematic representation of the pitch
contour of the six tones derived from the average £ 's
presented in Table 1-B. The duration of the syllable is

approximately the same as the average duration of the

syllables observcd on the spectrograms.

-12-




Figure 1

Schematic Representations of the Six Tones in

One-~Syllable Utterances

400 500

100 200

300

0

Duration in msec.

Figure 1 differs only in minor respect from our

Han (1969) presented a similar figure

tudy.

previous s

based on the analysis of syllables composed only of a vowel.

The slightly rising slope in the first third of the level

tone /-/ seems to be a charactéristic of this informant.

formants, this.was not observed to be cons

18~

in

With other
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general characteristics of the six tones are as

Level Tone /-/: The onset value of the f 6 is the
highest of all the six tones. The steady st;.ate' of
the level contour is always observed. The slight
pitch rise at the onset, about 1.2 semitones,

seems to be an idiosyncratic feature of our princi-
pal informant. Such a rise is rarely observed in
other informant's speech. Even in the principal
informant's speech this rise is not consistent.
Thus we will not regard this feature as distinctive
with regard to the level tone.

Rising Tone /’/: The onset value of the £, is
relatively high. From the high onset, the pitch
gradually rises until a point representing two-
thirds of the duration of'the syllable nucleus.
From this point, the pitch rises more rapidly. The
pitch rise from the onset-point to the end-point
is as great as 9 semitones (118 Hz.). The pitch
ri'se in the first portion is about one quarter of
the entire rise.

Broken Tone /~/: The onsetv value of the f is
high. There is a brief period of level pitch in

the first third. In the second third, a strong

-14-
N
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laryngealization occurs and the frequency drops
abruptly resulting in creaky voice. The last
third is characterized by a very sharp pitch rise.
The pitch difference between the onset-point and
end-point is approximately 12.semitones (157 Hz.).
Falling Tone /'/: This tone is characterized by
its low onset value of the £ and a gradual pitch
fall to the end=-point. The pitch fall is about
1.7 semitones (18 Hz.).

Curve Tone /'/: The onset value of the £, is
lowest among the six tones. The low pitch at the
onset falls gradually to a point representing two-
thirds of the duration of the syllable nucleus.
From here, the pitch rises gradually to the end.
The pitch fail in the first portion is 2.7 semi-
tones (25 Hz.) and the pitch rise at the end is
4.7 semitones (44 Hz.). With other informants
the amount of pitch rise in the second portion is
much smaller.

Drop Tone /~/: The onset value of the £, is higher
than that of the falling and curve tones but lower
than the other tones. This tone is characterized
by a slight pitch fall in the first two-thirds and
an abrupt pitch fall in the last third which is

accompanied by laryngealization. With most

-15~
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informants, the duration of this tone is much
shorter, about two-thirds of the duration for the

other tones.

In the above discussion we have pointed out that the
onset value of the £ for one tone is higher or lower
relative to that of the other tones. As s'een in Figure 1,
the £, of the onset-point is highest in the level tone and
lowest in the curve tone, the difference bhetween them being
5.1 semitones (55 Hz.). Within this range the onset-points
of the six tones are distributed in such a way that the
onset of the level, rising, and broken tones are higher than
those of the other three tones. On the other hand, the
pitch range representing end-points of the six tones is
much greater. The difference between the highest and lowest
end-points, (the broken and falling tones respectively) , is
19.9 semitones (203 Hz.). The end-point of the drop tone
is even lower than that of the falling tone, but since the
f, of the end-point is hardly measurable on the spectrograms
due to heavy laryngealization the end-point of the falling
tone was taken as the lowest. However, the size of these
ranges depends upon the average voice fundamental of the
speaker. vFor example, in the speech of Informant 4 (male)
in Han (1969), whose average voice fundamental is in the

vicinity of 140 Hz., the pitch ranges of the onset and end-

~16=-
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points of the six tones are 1.5 semitones (12 Hz.) and
10.5 semitones (71 Iliz.) respectively.

It can be seen in Table 1-B and Figure 1 that the
three tones which have relatively high onset. £, values also
have higher end-points than those for the falling, cufve;
and drop tones. For the sake of reference, we will refer
to the three tones with high onset and end f, values
(i.e., level, rising, and broken) as high tones, and the

remaining three as low tones.

2. Tone Variation in Two-Syllable Utterances

Table 2-A in the following 15 pages presents the
measurements of the £, for all the two-syllable test
utterances used for this study. This table contains all
thirty-six possible combinations of the six tones on two-
syllable words, and the points of measurement are the same
as those described for one—syllable' uttei:ances in the
preceding section. The rows numbered 1, 2, and 3 are the
three repetitions of the two-syllable utterances whose
phonemic representations are given at the left top above
the three rows. In each row, the £ measurements of the
first and second syllables are given. The mark 2
represents laryngealization. The grand total of the £,
values for each point of measurement and also the average
are given at the end of the fneasurements for all the test

utterances of each type.
-17-
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Firxt Syllable

unset mid  end

3on 3nn 295
1 280 280 280
3 215 215 215

295 205 295
2 285 285 285
3 280 280 2sp

255 15 288
2 265 285 285
3 255 270 2m

1 270 205 295
2 265 205 205
3 265 285 285

275 295 205
295 29
3 270 2on 200

235 270 210
2 M0 270 270
3255 215 2715

260 280 280
2 235 265 280
3 235 210 270

250 70 215
2 255 275 280
3 255 275 280

{3y nln
1 250 270 80

3 255 268 215

First 5yllable
onset mid snd

Fn bt
1 305 305 295

3 20 280 2715

270 2758 270
3 255 265 260

285 285 285
2
5 265 268 65

295 280
3 260 290 270

265 265
3 255 215 20

265 275
3 235 255 260
1 250 285 285

2 250 270 275
3 U5 270 265

Aruitoxt provided by Eric:

eSS E bt

TR LTI

Second Syllablic

onset

275
265
260

29n
280
215

285
280
2840

2380
200
270

mid

285
270
265

290
2838
280

290
280
200

290
285
285

200
275
295

285
285
280

285
280
210

280
270
270
280
2715

end

280
270
265
205

280

290
0
200
285
290
205
205

280

285
265

250
2

280
275

Second Syllable

onset

290
285
2718

235
245
235

255
245
235

260
255
250

260
260
250

245
240
230

255
255
240

2/3

325
325
310

250
255
245

245
245
235

260
255
250

305
285
285

240
245
230
245

235

end

415
390

390
300

375
315

330
305

350
335

320
280

310
295

TP

Table 2-A
sl rreq Y e of Two-Syllable utterances
{in Hz)
a. LEVEL + QTHER COMBINATIONS
"1. Level ¢ Level
First Syllable Second Syllable First Syllable Second Syllable
onset nld end onset nmid end onset nld end onset  old eml
auln nln IXT IXT
1 270 275 280 215 215 215 1 240 265 265 260 210 255
2 255 270 305 305 215 270 2 259 265 205 255 250 265
3 250 270 2715 270 218 270 3 235 200 260 45 255 255
oKy pRu Ay bX
1 245 255 265 265 265 2710 IRy bXp
PoHoEomOOm OB P ofomo omom o
35 0 2m0 265 270 270 3 230 245 255 25 50 260
nSq 1%n 1Ry dRu
260 290 280 270 280 285 1 258 260 260 255 255 200
2 255 285 280 265 215 280 2 245 265 2065 250 250 255
3 255 285 215 265 280 275 3 240 255 200 45 245 250
vEn X n¥ nla
1 250 215 2710 265 215 265 1 245 255 255 255 255 260
2 240 65 260 260 265 255 2 240 255 258 245 250 255
3 U5 260 265 265 - 265 255 3 235 U5 245 235 5 255
bX 1T a3y axp
235 250 2715 270 210 270 1 255 270 70 2715 280 265
2 235 250 260 265 215 200 2 245 255 268 21 215 280
3 U0 250 255 255 260 260 3 245 260 265 210 210 210
bXn fn nAr X
1 240 260 270 260 . 275 265 1 2710 210 270 219 215 215
2 235 255 265 255 260 265 2 265 285 215 230 230" 215
3 U5 260 265 245 260 260 3 260 280 280 215 280 2380
W s om0 2m 260 210 270 S o
- 1 0 n sn
2 255 270 2715 260 265 265 2 §z§ :gs §?2 :gs :;g §9'0
3 250 265 270 260 255 260 3 260 2715 280 280 275 250
dXn n:
260 5 260
2 ggg %gg 260 ;gﬂ 220 ggg totsl 18965 20300 20485 20020 20330 20380
3
B35 280 s us 50 250 ave. 252.8 270.6 273.1  266.9 271.0 271.7
d%Xu d%u :
1 250 210 270 265 2710 265
2 250 215 215 260 265 270 .
3 245 260 265 255 270 265
2, Level ¢ Risimg
First Syllable Second 5yllable First Syllable Second Syllable
onset  mid end onset 2/3 end onset  mid end onset 2/3 end
dUn nhu % 24)
1 250 210 290 210 250 370 1 275 310 300 215 270 360
2 245 210 2170 255 240 330 2 260 275 215 265 245 308
3 w0 260 270 250 240 310 3 260 275 270 240 235 280
s oAt 201 pkt
1 270 270 265 240 235 320 1 2715 300 295 305 345 410
2 260 265 265 240 235 325 2 218 300 295 310 360 430
3 258 260 260 240 230 320 3 268 290 285 285 300 340
Ty dht axp ok
1 260 260 260 260 295 355 1 258 290 215 250 240 345
2 260 260 260 260 300 35S 2 260 285 290 240 235 280
3 255 260 255 260 290 385 3 s 255 215 240 230 268
Tn Al oy dén
1 27§ 215 280 250 255 350 1 230 215 245 250 290
2 275 210 215 235 235 320 2 260 270 210 245 245 320
3 260 265 210 250 250 315 5 40 250 260 240 20 290
okl nit T Ty
1 305 295 310 340 380 1 270 270 260 255 240 330
2 280 285 215 295 310 390 2 255 255 255 250 235 33n
3 250 275 215 275 280 340 3 us 245 45 230 225 320
X1 dléu okl géx
12 285 285 265 265 330 1 250 £90 280 285 310 370
2 270 270 265 255 45 310 2 250 285 200 275 300 340
3 250 250 255 230 230 285 3 255 280 215 285 300 340
ban ik okl gft
270 295 290 255 240 3i0 1 280 280 295 300 360
2 260 280 280 245 250 320 2 250 280 215 285 310 370
3 245 280 265 240 235 318 3 260 215 70 210 280 340
total 16430 17405 17230 16250 16660 21145
ave. 260.7 276.2 273.4 257.9 . 264.4 335.6
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T, Lsvel ¢ ¥roken .
; -
First Syllsble Second Syllable First Syllsble Second Syllable First Syllable Second Syllable ‘
onset nid end onset  end opsst  mid ond onset  end onset  mid end onset  end
Bn (Rl vE I3 2Tl A
310 310 305 275 315 1 280 295 295 290 380 1 30 315 310 295 365
i 310 3s 310 285 3170 1 215 s 285 270 375 2 300 315 305 285 390
3 305 305 285 15 365 3 270 28s 275 265 360 3 29 300 300 215 370
oTp ni p% pR dau bAu
1 280 310 300 85 360 1 200 300 305 285 380 1220 315 315 275 370
1 1 285 295 190 170 380 1 270 280 285 265 350 1 20 310 310 275 350
k 3 295 295 80 65 400 3 280 290 290 265 370 3 215 295 295 265 370
1% mRv B 1uBn mAl vA
1 215 280 290 265 350 uen, i 295 295 75 385 e 1 nm 305 295 290 360 !
2 280 280 290 260 340 H 305 305 270 375 2 0 300 208 275 350 /
3 280 280 290 60 370 3 295 305 305 215 385 3 275 13% 280 265 350
9 ndn 23 Xp vl
1 260 290 280 70 348 1 315 315 315 250 380 1900 s s 150 380
3 2 5 295 285 60 360 2 305 30 270 250 350 2 15 3is 3is 150 380 A7
‘_ 3 20 300 285 255 340 3 295 305 295 250 3710 5 20 288 293 250 380
pEN mAn bXn ndli 180 v3
1 280 295 285 265 380 1 245 285 280 275 375 1 280 325 320 260 380
2 295 295 285 270 360 2 215 300 290 280 385 2 285 315 310 270 370
3 285 290 280 60 380 3 270 295 285 270 380 3 280 295 290 250 360
B0 1Ru bS  (Au nuXn nuin
1 119 310 300 85 340 1 25 310 310 285 355 1 310 320 330 295 410
2 295 295 295 75 310 2 270 280 215 270 330 2 305 315 305 80 390
3 200 290 285 260 330 3 275 280 280 260 310 3 25 305 305 65 380
W vt 2T ohy v i3
1 2715 300 300 85 + 390 1 280 310 290 290 400 1 2715 290 285 275 400
: 2 280 295 290 275 390 2 w0 310 290 265 410 2 305 315 310 185 399
: 3 280 295 295 15 360 3 15 300 300 270 400 3 285 300 295 0 370
val IXI 1T A rRn 2ln
1 280 295 285 s 370 1 290 320 310 300 410 1 280 310 310 275 410
2 265 285 280 60 390 2 185 310 300 295 420 2 295 320 310 275 420
3 215 285 270 260 385 3 280 290 290 295 380 3 290 305 305 270 410
Total 20450 21620 21260 19565 26850
Ave. 24,0 300.6 295.2 271.7 372.9
& Level ¢ Palling
First Sylleble Second Syllabie First Syllable Second Syllable First Syllable Second Syllable
! onset mid end onset mid end onsst  mid end onset mid end onset  uld end onset mid end
e ::l 0 270 X a:x n% m3n
1 7 70 225 210 195 235 235 240 05 190 185 1235 265 265 50 210 195
; 2 265 265 265 20 210 195 2 230 225 235 210 195 180 2235 260 265 35 210 200
! 3 40 240 240 0 195 180 3 220 225 230 205 190 175 3 230 260 25§ 2 200 19p
ok ?A 240 250 65 t dl "o (30
A 2 25 205 180 255 255 285 230 205 180 1 260 s 270 230 215 195
2 215 235 245 as 200 178 2 245 45 240 215 190 180 2 255 265 265 235 210 195
3 a0 220 225 00 190 170 3 235 235 235 0 180 175 3 M0 0 250 225 195 190
gt b?u s T dim ém dAu
260 245 215 205 19§ 1 265 265 265 25 215 195
g 225 235 230 5 200 185 2 250 255 255 220 200 198 § ﬁé §‘,3 §;§ ﬁf, }33 {:g
220 230 225 00 190 180 3 40 240 240 A5 195 190 225 230 230 20 190 180
nd n}o X d?o 50 2A
265 210 275 35 210 178 250 265 265 225 210 195
§ IH §ss 2855 220 200 175 § 40 250 250 215 205 190 % %2? gglsl %gg ﬁg §3§ {::
225 45 235 5 200 175 40 250 250 215 210 195 3 240 20 240 s 185 1m0
nt dén 1K daen aukn ddg
1 245 255 358 20 210 190 1 240 250 255 220 210 185 1
§ 225 U5 240 225 200 190 2 225 u0 245 10 200 180 2 323 m §Z§ §§3 §3§ }3:
220 225 230 05 200 190 3 225 %0 230 205 200 180 3 230 250 255 20 200 190
n3n {Aa n3n bAl 3 méu
230 us 265 0 - 215 215 1 240 275 270 230 2058 190 1 .
§ g}g ue 255 30 225 205 2 230 265 250 220 205 195 2 §§§ %28 :2: %i? 533 {58
25 235 20 200 195 3 215 285 250 20 185 185 3 215 a5 230 240 190 180
1] d:n I n3n ;5 ; 13y 2Al
5 265 35 25 190 5 15 260 30 205 190
§ 225 260 260 230 210 190 2 215 85 255 220 205 190 % §§E %22 %22 ﬁi ig; {:g
230 us 250 25 208 175 3 220 w5 us 0 210 190 3 215 225 230 05 185 180
3 b{u 255 »f mAg T pAn b
5 55 255 230 195 180 1235 270 275 M0 210 195 1 270 |
g %;g 235 240 220 190 180 2 235 270 260 o 210 185 2 250 :;g %gg ;;E ﬁg }g!s!
30 230 0 185 175 3 40 260 260 25 200 180 3 245 M5 s 25 200 175
Totsl 17005 17940 18015 15865 14480 13395
Ave.  236.1 2491 250.2  220.3 201.1 1Ro,0
19
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S. Level + Curve

iyl

5%
2 First Syllable Second Syllable First Syllable Second Syllahle !
' onset mid end onset 2/3 end onset mid end onset 2/3 end :
Kp 28 An &o |
280 280 280 220 145 145 1 280 280 280 205 165 170
2 270 270 260 215 155 155 2 265 265 270 210 160 160
3 265 265 260 210 160 160 3 250 250 260 195 160 170
an Al Kn U1
1 280 280 280 225 140 140 1 280 280 280 230 165 170
2 260 260 275 225 125 125 2 250 260 265 190 165 165
3 255 255 255 210 130 145 3 255 260 265 215 165 165
bX bR1 U0 241
1 225 255 275 225 160 160 X 1 250 285 280 235 165 165
2 225 255 260 215 160 160 2 250 280 280 220 150 150
3 215 245 250 210 150 150 3 250 275 270 215 150 170
dau d¥ don dAu
3 1 235 270 275 230 140 140 1 240 275 270 245 175 175
2225 265 270 235 160 160 2 235 275 265 235 145 145
f 3 225 260 260 215 155 155 3 230 260 255 230 135 135
den d3 mal 204
1 235 275 280 240 165 165 1 255 270 270 220 150 150
2 235 260 265 225 155 155 2 240 265 260 205 185 150
3 225 250 255 210 155 155 3 235 260 255 190 160 lob
d39 di nX San
1 240 290 285 230 165 165 1 245 265 265 220 170 170
2 235 280 275 220 155 155 2 245 270 270 195 170 170
3 220 260 260 210 160 160 3 230 260 255 210 145 145
Tm 28 nsn zAl
1 255 260 260 230 140 140 1 235 275 280 225 155 155
2 260 265 270 220 140 140 2 255 270 260 220 150 150
3 250 255 255 220 135 135 3 230 250 260 215 145 170
sm in . ve vin
1 255 255 265 215 185 185 1 250 280 280 235 185 155
2 260 260 265 205 140 140 2 235 270 270 225 155 155
3 250 250 250 210 160 160 3 240 275 275 215 150 150
nRg bdq
1 260 285 275 225 160 210 Total 12560 13605 13625 11145 7865 8055
2 245 280 265 230 155 195
3 245 265 260 220 155 180 Ave. 246.2 266.7 267,1 218.5 154.2 157.9
6. Level + Brop
First Syllable Second Syllable First Syllable Second Syllable
onset mid end onset 2/3 end - onset mid end onset 2/3 end 1
Fn bAn df z0k : ;
1 300 300 290 235 220 ? 1 2458 260 270 225 190 ?
2 280 280 280 23S 220 ? 2 235 265 270 225 190 ?
3 270 270 270 230 205 ? 3 230 255 265 215 170 ?
ban m3t nEn dAu
1 275 275 275 245 215 ? 1 245 290 290 250 208 ? g
2 260 260 260 235 210 ? 2 245 280 280 245 2210 ? k:
3 240 245 245 225 20}0 ? 3 240 265 265 235 185 ?
gkn ZA n3 dAu
‘1 250 290 285 230 200 ? 1 260 290 290 255 208 7
2 245 290 290 235 215 ? 2 245 270 270 245 210 7 4
3 235 280 280 225 21(_) ? 3 240 255 255 235 185 7 3
20y don . ng 13 - ‘ ' »
255 290 280 255 220 ? 1 245 275 | 275 250 200 ? ;
2 265 290 275 245 215 ? 2 245 270 265 245 175 ? .
3 255 275 265 235 215 ? 3 240 265 260 235 198 ? 3
v3 ziln ’ ) ) T 4oy A
1 265 29% 290 245 210 ? 1 240 265 265 250 205 1 b
2 255 285 280 245 210 ? 2 250 275 260 240 200 7 "z"
1 250 270 265 . 230 200 ? 3 230 245 250 235 185 ? o
- . . .. : s
v3 dAu : viy 20! ’ . L)
1 260 280 265 250 220 ? 1 245 255 290 245 - 215 7 ;‘
. 2 255 275 265 © 235 200 ? 2 240 245 275 | 240 210 ? =1
1 245 265 260 235 - 195 2 3 235 © 245 265 230 185 ? 2&
vo vAt : . . . . ‘ :
o . . 1 270 290 290 250 210 ? _Total 9790 10605 10600 9270 7900
o 2 255 275 280 1225 195 ? . . . f;
3 250 -255 250 ° 225 185 2 Ave, 251.0 271,9 271.7 237.6 202.5
(<) . L : B
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First Sylisble

2/3

225
235
240
275

275

230
220

225
240

225
225

end

270
270
290

400
360
330

290
310
290

330
360
300

300
308
290
295

265

First Syllable

onsct
bAu Xn
1 2
2 20
3 225
bt 2%m
1 260
2 260
3 260
b3q 230
1 225
2 220
3 220
bdt 1380
1 230
2 230
3 250
dA bXn
1 215
2 225
3 230
dhp aT
1 225
2 235
3 225
onset
zhu vét
1 230
2 240
3 220
dp bdn
1 21§
2 250
3 250
dhp zku
1 230
2 245
3 20
dAp ad
1 235
2 240
3 235
dim bSp
1 230
2 225
3 23
dhm dh
1 220
2z 225
3 0
dhu 2R
1 225
2 240
3 240
639 2hu
1 230
2 250
3 230

2/3

end

280
300
270
280

280

285
280

29§
270

275
260

270
270

300
320

300
300

Second Syllable

onset

305
290
270

275
275
265

310
300
285

280
275
260

275
275
260

120
300
285

Second

onset

340
328
215
275
260
265
260
265
250
260
320
320

275
255

290
250

270
280

mid end
290 290
280 280
270 210
285 280
27§ 27§
275 265
290 280
27%° 270
260 260
280 280
2715 280
27§ 215
275 270
265 265
260 265
308 290
290 290
285 215
Syllable

2/3 end
360 390
330 365
340 360
250 320
245 320
250 310
245 340
230 290
230 330
250 320
245 300
250 300
328 390
33§ 360
330 380
260 345
250 335
245 320
270 360
245 330
240 325
265 300
265 290
250 300

4

~eans.o

b, RISINO + OTHER COMBINATIONS

1, Rising + Level

First Syllable

onset 2/3 end onset
adp ¥
1 250 280 325 260
2 260 21§ 320 260
3 250 280 320 245
dé 43
1 22§ 240 310 280
2 220 250 290 275
3 22 S 280 260
dén n¥i .
220 235 260 325
2 25 260 310 315
3 s 245 310 305
zk bTon
1 230 310 295
2 235 250 310 295
3 235 23§ 29§ 285
whp 0Fu
1 240 270 30S 275
2 280 28§ 320 275
{1 265 310 270
8 d3n
1 225 235 310 275
2 23§ 240 328 285
3 230 235 305 265
2. Rising + Rising
First Syllable Second
onset 2/3 end onset
1R bhn
1 230 250 310 27§
2 260 255 29§ 270
3 215 260 290 255
the 241
1 230 22§ 27§ 21§
2 260 240 310 270
3 270 240 29§ 265
3 18k
1 23§ 250 315 330
2 240 255 305 330
3 23§ 255 305 330
18m 16k
250 290 31§
2 255 280 290 320
3 240 280 290 330
nim ddm
1 240 245 350 285
2 265 270 320 270
3 250 270 320 265
bét 24k
1 240 270 410 350
2 290 315 370 325
3 31 320 375 315
bét bé
1 260 320 39§ 260
2 330 340 395 255
3 305 315 300 250
2hy 2hp
1 240 240 320 360
2 240 260 300 330

3 255 255 32§ 330

21
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Second Syllable

mnid end
265 265
260 260
25§ 250
280 275
270 265
275 270
295 310
300 295
290 295
295 295
295 295
28§ 285
265 265
260 260
270 260
290 290
285 28§
280 265
Syllable

2/3 end
260 350
255§ 330
240 330
265 310
265 310
265 315
360 400
35§ 380
35§ 395
315 420
360 410
330 420
21§ 420
270 370
260 3715
3985 430
330 420
320 400
270 330
255 320
255 310
370 410
340 390
310 370

First Syllable
onset 2/3 end

230 230 300
2 230 230 280
3 230 235 270

235 300
2 235 250 280
3 230 245 285

245 260
2 245 25§ 278
3 240 255 271§

1 215 25§ 300
2 25 270 295
3 230 255 280

1 220 27§ 360
2 255 310 375
3 255 295 400

240 250 315
2 e 50 310
3 230 250 295

Total 12675 12725 16485

Ave. 234,7 249.5 30S5.2

First Syllable
onset 2/3 end

1 250 280 315
2 265 290 320
3 250 270 310

1 230 250 320
2 250 270 320
3 240 260 310

ddp dém
12 210 330
2 245 240 310
3 245 250 325
14 blot
1 230 270 330

2 245 260 320
3 240 250 320

1 235 250 308
2 245 275 308
3 255 270 320

265 345
2 250 295 350
3 255 280 330

265 345
2 250 280 325
3 240 280 325

235 265 300

2 240 265 300

3 235 270 300
Totsl 17610 18645 22370

Ave, 244.5 258.9 310.6

YRR NN 3

Second Syllable

onsct  mid end

285 275 275
29n 290 280
290 280 280

295 290 285
29§ 285 280
290 280 2is

315 215 740
315 285 . 265
300 275 268

320 300 285
305 293 285
300 290 285

280 265 280
290 285 275
280 20 275

290 290 285
20 285 27§
w10 270 215
15435 15160

285.8 280.7

14950
276.8

Second Syllable
onset  2/3 end

300 290 410
270 300 500
260 280 360

300 260 370
280 255 375
255 345

29§ 275 365
275 260 370
275 250 350

320 330 400
320 330 420
320 330 430

365 3715 450
340 35§ 455
325 340 430

300 265 400
285 265 380
285 265 390

2905 270 380
270 260 370
285 270 390

345 360 410
335 350 405
315 340 390
21135 20910 26440

293.5 290.4 367.2

TN
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First Syllable
anset  2/3 end

2hu mi

1 20 255 315
2 255 250 310
3 250 U5 300

225 - 260 310
2 250 255 310
3 250 255 300

215 225 290
3 o 270 290

First Syllsble
onset  2/3 end

bét din
1 240 270 390
2 230 250 360
3 225 240 350

bAt dén

1 230 270 390
230 250 360
250 370

we
-
~
~
o

bés
200 220 315
195 210 278
190 215 240

3

bén
220 255
205 210 240
195 200 220

b3l

T LNA NN
~
-
=

220 235 330
2 205 230 310
3 205 220 300

1 21§ 220 290
3 200 205 260

First Syllable
onset 2/3 end

AR Ap
1 220 240 295
2 210 235 295
3 195 225 280

bAk b3

1 230 290 350
225 270 325
220 275 315

[
..
=
b4

245 290 420
290 375
230 200 335

a
>
>
-

205 240 305
190 230 270

LT LT WN
~
-~
w

. Second Syllable

onset end
295 320
290 330
80 330
300 390
300 385
27§ 370
260 360
260 330
250 350

Second Syllable

onset mid end

22§ 215 205
215 205 200
20§ 205 190

230 220 210
220 215 200
225 210 200

250 200 190
40 210 180
21§ 190 170

240 220 200
40 200 190
130 195 190

265 225 195
250 21§ 190
U0 205 190

260 230 195
240 220 195
235 210 195

Sacond Syllsble
onset  2/3 end
255 17§ 170

240 170 165
40 150 150

220 135 135
205 120 120
210 150 150

200 170 140
195 160 140
190 160 135
230 190 145

230 175 11§

bét 141
1

dhn b3
1

dAn 81
1

dhu db
1

dadn w81
1

3. Rising + Broken

First Syllsbla
onset 2/3 and
[}
1 225 260 78

2 265 280 330
3 265 290 130

265 305
2 20 265 295
3 215 260 320

1 215 230 290
2 225 245 280
3 0 230 200

4, Rising +

Pirst Syllabla
onsat 2/3 and
U0 290 370

2 220 270 390
3 220 280 390

218 115 300
2 205 21§ 290
3 200 205 270
1 215 220 250

3 185 195 300

215 200
3 205 205 40

15 260
3 200 00 uo

215 215 270
3 198 195 35

5. Rising +

First Syllable
onsat  2/3 end

205 220 290
2 190 210 280
3 185 220 265

200 220 275
2 190 220 265
3 10 210 265

200 205 305
2 195 210 255
3 195 205 265

210 210 300
2 205 210 290
3 205 210 275

22

£econd Syllable

onset end
250 350
240 365
248 330
300 425
290 390
270 380
275 370
70 340
265 s

Pelling

Second Syllable

onset mid end

230 220 205
225 215 19§
215 210 185

280 235 19§
270 220 190
265 220 190

250 220 200
245 210 200
230 208 190

270 235 220
245 230 320
245 220 19§

260 230 208
245 205 190
240 205 180

270 40 200
250 210 210
240 200 200

Curve

Second Syllable
onset  2/3 and

235 155 155
250 140 140
230 13§ 135

260 160 180
255 165 200
40 150 190

27§ 140 180
260 155 155
235 155 165

265 165 170
235 165 180
230 160 175

o

2hu nTe
2

Totsl

Ave,

First Syllable

onset 2/3  end

225 310
250 235 315
250 235 290

225 220 280
250 240 330
235 230 310

5680 5975 7245
236.6 248.9 301.8

Birst Syllsble

onset 2/3 end
akp din
1 215

215 290

2 205 205 250

¥ 19§ 205 0
28 1d0

1 225 220 285

z 210 215 70

3 205 21§ 255
zén nd1

1 21§ 240 300

2 210 230 290

3 210 230 85
19k nAu

1 230 360

2 210 230 288

3 210 30 300
nél ddu

1 210 250 300

2 21§ 235 295

3 200 220 275
pdt 1A

1 240 380

2 220 250 330

3 210 240 290

Totsl 11335 12180 15935

Ave,

Total

Ave.

209.9 225,5 295.0

First Syllable

onset  2/3 ond
261 bhn

205 22§ 295
195 235 280
195 115 265

240 275 370
235 280 330
U5 285 325

6270 7145 9026

209,0 238,1 300.8

Second Syllable

onset end
280 380
290 375
280 360
60 380
270 360
0 360

6565 8675
273.5 361.4

Second Syllable

onset mid ena

270 235 210
255 215 190
230 215 184

260 225 195
230 210 190
240 210 185

265 240 210
260 230 205
270 220 185

240 220 195
28 205 170
235 205 130

270 235 200
25§ 220 190
250 15 200

225 215 180
215 210 185
210 185 170

13105 11630 10480

242.6 215.3 194.0

Second Syllable
onset  2/3 end
260 150 150

225 150 150
225 145 175

225 145 175
205 160 175
225 155 165
7000 4705 4730

233.3 156.8 157.6
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6. Rising + Drop ’,
Y
P B
First Syllable Second Syllable First Syllsble Second Syllable First Syllable Second Syllahle i 1
2
onset 2/3 end onset 2/3 ond onset  2/3 end onset 2/3 end onset 2/3 end onset 2/3 end
bdF viat ahn vAt adp viek
1 250 290 370 245 235 ? 1 225 220 280 260 235 ? 1 220 210 330 230 225 ?
2 255 290 350 245 230 ? 2 s 215 255 265 225 ? z 220 250 310 230 225 ?
3 245 255 320 235 22§ ? 3 205 215 240 285 21§ ? 3 a0 0 290 as 210 ?
bt buok dhn zik tér v3
315 395 240 235 ? 1 220 225 265 215 230 ? 1 20 235 300 270 230 7
2 23 210 385 235 225 ? 2 220 230 260 260 220 ? 2 200 230 290 250 225 ?
3 250 264 390 235 220 7 3 as 210 2715 255 210 7 3 205 220 280 us 220 ?
bAt ziet 18y vat adl 1Rp
300 430 245 230 ? 1 228 225 290 260 225 2 1 230 258 318 290 250 ?
2 20 295 365 230 220 ? 2 215 215 180 245 215 H 2 215 235 31§ 270 250 ?
3 250 290 330 22§ 215 ? 3 225 525 285 230 220 2 3 210 220 305 210 245 ?

Total 6130 6704 B48D 6710 6110
Ave, 227.0 248.2 314.0 248.5 220.2

c. BROKEN + OTHER COMBINATIONS

1. Broken + Level

i T AT Lot B e R WAt 1§ B Dt VA 25w i

H
£
4
First Syllable Second Syllable First Syllabls Second Syllable First Syllable Second Syllable R
onset end onset mid and - onset end onset mid end onset end onset mid end :}
+
bae ¥n 135 10 ok 1¥n )
1 250 310 320 310 1 - 305 280 300 285 1 230 295 290 295 290
2 250 320 305 310 305 2 230 310 280 290 280 2 235 285 285 285 285 }
3 230 © 310 300 305 305 3 228 300 275 280 280 3 220 268 215 285 285 i
bEs wXi 1Xn pXn nd Xm ‘
1 240 280 290 290 295 1 240 315 315 318 315 1 240 315 315 315 315 N
2 230 300 290 295 290 2 245 305 320 315 31§ 2 220 280 295 300 300
- 3 2s 280 285 285 285 3 230 298 305 310 310 3 220 . 215 288 280
bés n¥t 1Xn pXn X mKn
1 - - 300 300 300 1 238 308 308 310 300 1 250 295 295 300 300
2 235 300 308 300 300 2 20 295 305 310 305 2 240 275 295 295 290 i
3 225 290 290 285 290 3 230 290 305 305 295 3 250 270 285 285 280 i
13 0T 17 #Al 2%m 5 4
1 . - 310 290 290 1 - 290 315 320 320 1 230 310 290 290 290 ”
2 238 270 290 295 288 2 210 300 295 300 315 2 230 290 290 290 290 ¢
3 220 270 290 285 . 280 3 40 300 320 315 315 3 210 210 280 280 290 3
o Ry ) & bX 3
. - 21§ 280 265 1 230 280 218 285 285 Total 8550 11110 12275 12400 122R0 .
2 210 288 270 280 220 2 230 285 270 215 275 ’
3 a0 280 268 270 260 3 0 280 265 215 270 Ave,  231.8 292.3 292,72 295.2 292.3 E
2, Broken + Rising q
1
First Syllable Second Syllable. . First Syllable Second Syllable First Syllable - Second Syllable
onset end onset 2/3 end onset end onset 2/3 end . onset end onset 2/3 end
bAu z3 (L VT 13 bAL E
1 250 235 350 1 245 230 370 1 240 238 345 ,
"2 238 300 240. 235 340 2 230 310 245 240 360 2 220 280 245 235 335
3 230 285 240 230 290 T3 s 190 .S 230 340 - 3 210 250 230 230 335
bRu zét wXs zdu . _ - 4
1 240 300 28§ 330 410 1 290 260 235 360 Total 3665 . 4790 §315 5190 7380
2 235 300 305 330 315 2 225 280 250 - 230 340
3 235 305 305 320 390 3 220 270 240 225 320 Ave.  229.0 281.7 253.0 247.1 351.4
1Ap 2Au vi dhs . -
1 265 250 370 1 220 260 245 235 360
2 240 280 265 240 360 2 230 250 240 230 360
3 24s 270 240 235 350 3 225 270 235 230 320
23
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3, Broken + Broken ;
First Syllable Second Syllable First Syllabls Second Sylleble First Syllshle Second Syllable
onset end onast end onast end onast end onset end onset end
TRy mRy 1k dRn 1Un nln
1 240 320 280 350 1 31s 410 1 310 510
2 20 315 280 400 2 250 318 285 420 2 260 350 310 170
3 us 310 265 360 3 260 300 290 3 250 328 295
mRi mXI 137 nln nin nlp
1 290 290 370 1 250 320 305 470 1 240 320 290 1o
2 250 300 285 360 2 255 310 300 440 2 2385 320 290 420
3 250 310 290 3 255 320 300 430 3 s 310 280
53 ¥ 1Xm b%m v alg
[IRNS 265 4“0 1 300 290 420 1 230 310 255 410
20 300 265 400 2 240 310 290 450 2 20 320 260 430
3 228 300 260 360 3 230 290 205 430 3 230 310 250
23 2K\ 158 63n vT bRy
1 250 330 290 340 1 240 290 280 430 1 220 270 270 380 !
2 255 310 285 360 2 23§ 300 265 420 2 220 270 265 360
3 us 300 . 270 340 3 240 300 250 3 230 270 240
2ln m3p t8 min .
1 . 300 290 380 1 235 290 290 430 Totsl 8690 11905 11829 113800 . -
2 0 300 290 410 2 25 300 280 390 i
3 230 300 295 400 3 245 300 290 . Ave. 41,3 308.2  281.6 405.8
A, Broken ¢ Falling
First Syllable Second Syllsble First Syllable Second Syllable First Syllable Second Syllable
onset end onset aid end onset end onset mid end onsst end onset  mid end
xn ddu ‘nx 139 151 adi
i oW oo i Bz 1 bas DM
1 220 285 245
3 200 205 185 3 200 270 M0 210 185 3195 220 150 180
26 zpq va dhy ' ak quAl
1 as 45 220 180 1 us 215 180 1 28 30 FLERE -+
2 240 210 190 2 200 200 240 210 180 2 20 275 T -1
3 225 195 180 3 190 265 235 210 190 3 270
2in A VO A} P mém ;]
1 320 45 as s 1 200 280 15 215 200 1 80 R p
2 205 300 245 215 180 2 200 275 240 210 185 HE HH 330 210 180
3 205 280 230 185 16% 3 210 260 230 150 180 3188
1Xu bA vUn bdn v vié k
b s neon o Ve  Dpoomomoam bae @ H3om
2 270 210 18§
3 35 205 175 3 190 260 230 210 185 3 200 250 235 205 175 :
18] 1Am 28 zAp
; 210 ggg ;:z ﬁ‘s) 190 1 215 290 260 225 190 Totel 5335 8750 10180 8910 7795
180 2 210 280 255 215 185
LT 285 240 210 180 3 205 280 0 210 180 Ave,  205.1 2.2 2.3 2.1 185.5 ;
6, Broken + Drop ’
First Syllable Second Syllable First Syllable Second Syllsble
end onset 2/3 end B
onset / onset end onset  2/3 end 5. Broken * Curve :
”%Xn 20 w3t mot )
1 240 300 265 S ? 1 220 300 250 225 ? E
2 235 200 255 250 2 2 210 305 240 195 ? :
3 230 290 s 225 ? 3 200 320 240 200 ?
tn sfu 8 285 220 ? = ';‘1
1 280 280 260 200 ? ;
‘2 230 270 265 215 7 2 a1s 270 . 255 205 H First Syllable Second Syllable ]
3 220 280 260 200 ? 3 200 255 205 200 ? onset ond onset  2/3  end
a8 okt e 13 o8 ot
1 320 285 205 ? 1 290 260 210 ? 1 300 250 160 160
2 s 300 285 210 ? 2 as 290 255 215 ? 2 us 340 245 155 155
3 200 280 210 190 ? 3 210 280 U5 as ? 3 225 200 250 155 155 k
o -ixl" 310 270 215 2 “ "31 225 3 265 n% ob) ]
00 225 ? 1 230
2 s 290 270 230 ? 2 s 305 260 220 ? 2 225 ;:g ;:g {?8 {?8
3 22 300 265 205 3 s 310 270 210 ? 3 208 260 230 150 150
e ofu 230 270 265 210 ? vin ain 22 280
1 3 255 220 2 Total :
2 205 270 255 225 ? 2 as 280 250 210 2 oral 1338 1740 16t 940 w40
3 200 270 250 200 ? 3 210 280 s 220 2 Ave.  222.5 290.0  243.3 156.6 156,6 k
1343 3
1 220 270 240 210 ? Totel 6060 9175 8405 7045 : E
2 220 270 235 210 ? ;
3 208 270 235 210 ? Ave.  216.4 206.7  254,7 213.4
N .
2 :
3§
E
Q
4




First Syllable

onset mid end
vAn Tp .
1228 225 225
2 225 225 220
3 220 220
3y R
1 23 225 220

2 25 238 220
3 225 228 220

dAu 2Xp
1 240 245 245
2 235 250 235
3 235 240 230

1 225 245 245
2 230 235 240
3 25 240 230

1 225 220 225
2 225 220 220
3 20 220 220

1 225 235 230
2 230 2 225
3 225 225 230

i 230 230 225
2 230 235 220
3 220 220 215

First Syllable

onset mid end

bA 14n
1 21 210 205
2 21§ 210 200
3 205 208 200

bAn gé
1 210 205 205
2 205 205 205
3 215 205 205

bdn bé
! 195 205 200
2 200 200 200
3 190 185 185

bd bén

1
2 200 205 200
3 200 200 200

195 210 205

210 205
2 200 200 195
3 200 200 200

diu géi .
1 20 205 200
2 210 205 205
3 205 205 205
ddn gho

1 210. 220 205
z2 . as 215 210
3 200 200 200

Second Syllable

onset mid  end

igz 280 280
215 27§
260 260 270

245 270 275
240 205 270
245 260 270

275 300 295
270 285 280
260 260 260

250 310 280
240 270 280
240 280 - 270

255 275 270
255° 265 265
240 260 255

240 275 270
240 265 ° 270
235 260 255

240 265 270
235 255 200
235 255 260

Second Syllahle

onset  2/3 end

205 210 . 300
200 200 290
195 205 270

210 210 330
205 210 295
195 205 295

205 215 320
195 215 300
19§ 200 255

205 210 300
195 200 290
195 205 ‘290

210 20§ 295
205 219 320
205 200 280

190 200 310
195 200 300
195 195 300

205 200 290
215 210 300
200 205 290

4,  PALLINO + OTHER COMBINATIONS

1, Falling + Level

First .y/lable Second Syllable

onset mid end onset mid end
bAn Bn .
1 230 230 230 285 290 295
2 225 230 220 275 280 280
3 230 225 220 260 265 270
bdn pEu
1 2 230 225 265 285 285
2 235 230 225 255 270 270
.3 228 220 215 240 255 260
2hu En
1 23§ 220 220 260 275 260
2 225 220 220 255 260 255
3 20 205 205 240 255 250
diu duBl
1 225 230 225 235 285 275
2 220 225 220 240 270 270
3 210 220 215 235 270 265
1An Bn .
1 22§ 228 220 275 275 275
2 225 225 220 265 265 265
3 220 220 220 255 265 265
ndA d8n
1 220 220 250 275 275
2 20 215 220 250 260 260
3 210 210 210 240 260 45
dAn B
1 230 225 220 270 270 260
2 21§ 215 220 265 265 255
3 s 215 210 240 245 245
2. Palling + Rising
First Syllable Second Syllable
onset mid  end onset 2/3 end
gA aki ’
1 210 210 200 195 190 295
2 205 205 195 195 200 280
3 200 205 200 195 195 260
gdl ém
1 215 210 05 195 210 370
2 210 210 205 190 210 290
3 200 205 195 185 200 260
dAn Ap
1 215 215 215 240 285 370
.2 210 210 190 225 265 360
3 205 205 205 225 265 350
dim An
1 210 210 205 210 215 340
2 215 215 205 205 215 310
‘3 210 205 195 205 215 280
dén bidn

215 205 215 210 330
205 205 210 290
3 200 205 195

8 2hk
1 210 205 210 285 310
2 205 205 200 250 280 340
3 210 205 205 250 275 350
1An 24
1 0205 205 205 205 200 300
2 215 210 205 205 205 305
-3 195 195 195 195 195 290

F]

205 200 270

First Syllable

onset mid end

dAu d¥n .
1 225 225 225
2 215 225 225
3 s 220 215

23§ 230 225
2 s 220 220
3 s 215 215

15 225 215
2 215 220 210
3 20 210 210

1 220 220 220
2 215 220 220
3 z210 215 218

230 230 220
2 as 220 215
3 as 210 205

225 220 220
2 215 25 220
3 208 205 208

230 230 230
2 228 225 225
3 228 220 225

Total 14025 14110 13940
Aves  222.6 223.9 221.2

First Syllable

onset mid end

tAn 23
1 205 205 200
2 210 210 205
3 210 . 205 200

215 215 210
2 215 ° 210 ° 200
3 210 200 200

205 205 205
2 205 215 200
3 19§ 190 195

215 21§ 210
2 220 215 205
3 215 210 205

1 215 215 205
2 210 210 205
3 205 205 205

as 215 208
: 210 210 208
.3 200 200 260

n

1 215 210 205
2215 205 195
3205 200 185
Total 13090 13035 12725

Ave. 207.7 20649 201.9

Second Syllahle.

onset mid end

240 270 280
245 280 280
240 270 270

260 265 265
255 260 260
25 250 250

245 265 270
235 245 250
230 240 245

270 270 270
265 270 260
255 255 2585

245 270 265
245 265 265
230 250 250

250 270 265
245 260 260
240 255 2145

245 275 270
240 270 260
235 260 260

15750 16845 16755
250.0 267.3 265.9

Second Syllahle
onset 2/3 end

205 205 290
200 210 270
200 200 260

205 230 305
205 215 335
190 200 265

‘235 270 370
235 270 330
225 260 310

215 270 340
225 270 320
230 265 330

205 210 270
210 215 300
2lo 210 290

225 260 355
225 265 . 360
21§ 250 320

205 208 255
205 205 270
195 195 235
13090 13915 19150

207.7 220.8 304.5




3. Falling + Broken
N
First Syllable Second Syllable First Syllable Sacond Syllable First Syllable Second Syllahle
onset nmid end onset end onset mid end onset end onset mid end onset end
bA 1Ry ndt 13 ddn 1uX |
1225 220 210 210 360 1 220 220 210 230 340 1 215 220 210 220 330
225 215 210 210 340 2 230 225 220 21§ 330 2 210 215 210 21§ 330 ‘
3 a5 s 210 210 330 3 220 220 220 228 350 3 205 200 200 210 340 :
I
23 18 ndn 13 . 2k \Ru
1 230 235 220 218 380 1 225 225 220 215 370 1 220 225 220 225 370
2225 235 220 215 380 2 225 22§ 220 228 350 2 225 228 22§ 225 360
3220 225 220 215 370 3 220 210 215 210 340 3225 215 215 21§ 330
SA: rmzzs 23 220 215 370 b v “T "n"uu 230 25 225 390
0 1 220 220 210 . 2
2225 230 210 210 380 2 210 215 205 §§2 ifg 2 215 225 21§ 220 360
3225 225 220 215 380 3 205 210 200 215 350 32220 25 21s 215 390
131 i3m 230 231 vig vil
1 220 225 21§ 220 360 1 2 215 215 220 350 1 220 225 215 225 340
2 220 225 210 215 350 2 230 21§ 210 21§ 320 2 s 228 220 225 360
3 2210 210 210 215 370 3 230 210 210 21§ 330 3 20 s as 215 350
PAn 281 dAv 0
220 21§ 220 340 1" 220 218 215 5 Total 9225 9031 8985 9120 14790
21 360
2 220 215 210 215 330 2 210 21§ 215 215 360
325 25 210 210 330 3 20 210 205 215 330 Ave. 219.6 215.0 213.9  217.1 352.1
%, Falling + Falling
Pirst Syllable Second Syllable First Syllable Second Syllable First Syllable Second Syllable
onset mid  end onset mid end onset mid end onset wmid end onset mid end onset  wid end
1hu 1de 031 1231 1du pdu
1 235 230 21s 210 205 165 1 220 325 220 210 218 185 1 20 210 210 210 205 180
2 s 215 195 200 205 165 2 195 220 205 205 210 175 2 200 205 205 205 190 180
3 205 205 180 200 190 15§ 3 190 205 195 208 205 165 3195 190 190 190 130 180
A dAu b3 mAp mAp 14 md
4 1 215 220 21§ 205 210 185 1 210 215 210 200 205 200 1 210 210 210 205 205 180
4 2 195 205 205 195 200 165 2 200 210 200 200 195 178 2 195 200 200 200 195 180
3 319§ 195 195 195 190 165 3 205 205 185 195 190 165 3 190 195 190 185 185 165
5 hlen 1P MA s a0 g 220 210 195 1y e
i 1 220 205 195 205 200 170 1 12 215 208 205 210 180
: 2 210 205 200 205 190 170 2 220 220 205 20 s 200 2 200 205 200 200 200 175
i 3 205 200 190 195 195 160 3 2200 210 200 210 205 185 3 190 200 19§ 190 190 17§
] Ma edu i ""zzs 225 215 218 210 180 vl
3 1 205 205 20§ 215 215 200 1 125 20 210 210 205 185
] 2 200 200 200 200 205 185 2 s as 210 215 210 165 2 195 200 200 195 190 180 :
3198 195 195 200 195 180 3 210 215 210 205 205 195 3 185 190 190 190 180 170 :
a luh dhu ¢d i
1 210 225 215 215 205 175 1 210 210 205 205 205 175 Total 9875 10005 9685 9760 9610 8330
2 210 210 205 205 190 175 2 195 205 200 200 200 17§
3 205 20§ 20§ 205 195 165 3 190 200 195 185 195 17§ Ave. 205.7 208.4 201.7 203.3 200.2 173.5
oA oA . hAn zAu
1 215 220 210 210 200 185 1225 s 208 215 210 195
2 220 215 205 205 200 180 2 205 205 195 210 205 185
3 200 205 200 200 195 160 3 1% 195 190 205 200 180
5. Palling ¢ Curve
Pirst Syllable Second Syllable Pirst Syllable Second Syllable Pirst Syllable Second Syllable
4 Y
onset wid end onset 2/3 end onset mid end onset /3 end onset wid end onset  2/3 end
ddq dkn * mim w3y = al
215 230 215 205 160 160 1 220 215 200 205 180 130 1 a1 225 220 215 160 160
2 215 230 21§ 205 150 150 2205 20 210 195 165 165 2 2o 230 220 205 145 145
3 as 220 2s 200 145 145 3205 205 205 190 165 165 3185 205 210 205 145 145
tAn 13 win w3l odl 12
1 215 225 22§ 205 170 170 1 215 25 218 195 145 175 1 205 215 208 210 155 155
2205 215 21§ 200 160 160 2195 205 205 185 145 160 2 208 215 210 195 155 15§
3 20 25 2s 195 160 160 3 185 195 195 178 150 18§ 3 210 205 208 200 160 180
Total 3730 3875 3800 3585 2815 2915
Ave.  207.2 215.2 211.1  199.1 156.3 161.9
26




- — S N s
3 6. Pelling + Drop *
. ,
. ' I
¥ First Syllable Second Syllable First Syliebls Sacond Syllable Piret Syllable Second Syllable )
onset  wmid end onset  2/3 end onset mid end onset 2/3 end onset mid end onset 2/3 end
N . . A
3 bAn tuat 1Ap 1Rp dd dfk e
1 230 240 235 225 230 2 1 a5 220 210 210 208 2 215 220 210 210 208 ? k
.r: 2225 230 25 220 220 2 2 210 220 205 205 210 2 2205 215 210 205 200 2 p
i 320 230 220 20 215 2 3205 210 208 205 200 2 3195 205 200 200 200 2 .
2hu 1Ak tAn akp zA_zkn 5
1 230 220 210 220 215 2 1 215 210 210 210 210 2 1 s 20 as 220 215 ? :
2 35 220 208 as 215 2 2 a0 215 210 205 205 2 2220 20 210 210 210 ? g
3 a7 25 2 205 210 2 3208 215 208 205 195 2 3210 200 200 200 195 ? d
Am dAu 13m 180 2dt dkp :
T ons 20 s 2as 215 2 215 220 210 210 210 2 1 208 200 200 200 195 ? :
220 215 210 205 200 2 2 215 215 208 205 205 2 2 200 205 195 195 190 2 R
3205 20 210 195 200 ? 3 a0 210 210 200 200 2 3185 200 150 200 190 ? ;,
ddg bRk 13 130 lud 1det 3
1 25 225 220 215 215 2 12 215 205 205 208 ] 1 225 220 210 215 210 ? ;
2205 220 200 205 205 2 2 220 210 210 205 200 ? 2 210 210 205 205 210 ? b
3195 s 208 200 195 2 3 205 205 205 205 208 ? 3 210 205 200 200 200 ?
A ddn niep dhn tdan 1813 3
5 1 as 220 as as s 2 1 220 220 220 215 218 ? 1 225 230 a5 215 218 ? :
) 2200 205 200 205 210 2 2 s as  as 215 215 2 2220 220 208 205 205 ? £
3 3 200 205 200 200 200 2 3 205 210 210 210 215 ? 320 215 208 205 195 ? :
3 289 23t dé dit :
3 1 215 215 208 205 205 7 220 25 215 208 ? Total 11990 12170 11840 11750 11715 ;
; 2205 205 195 200 200 2 2205 215 205 200 200 ? 1
«’i 3195 195 185 185 185 H 3 200 205 200 200 190 ? Ave.  210.3 213.5 207,7  206.8 205.5 5
4 1An b3 ddu dan ;
! 1 205 210 205 210 210 2 1 215 215 215 215 210 ? i
3 2205 205 205 200 208 2 2 a0 215 210 210 210 ? f
3 200 200 200 200 200 2 3 205 205 205 205 205 7 f
Ky
;
\ : )
’ 1
6. CURVE + OTHER COMBINATIONS .
| p
|
1. Curve + Level i
1 }
First Syllable Second Syllable First Syllable Second Syllable Pirst Sylleble Setond Syllabie
onset  2/3 end onset mid end onset  2/3 end onset mid end onset 2/3 end onset mid end
bAn IXI 4 ¥n nb mXy &
g 190 165 165 225 285 g7s 1 205 180 165 275 215 295 1 7200 185 170 240 295 295 ]
s 130 165 165 235 260 270 2195 170 160 275 215 265 2200 175 165 235 260 270
175 165 165 W00 235 us 3 195 170 160 230 265 270 3190 170 160 215 250 250
bAn dTn 12181 okn oF
g 205 165 165 200 260 275 1 210 165 185 235 200 290 17205 190 180 225 265 270 3
2205 160 160 210 250 260 2200 165 165 235 270 280 2 20 190 175 220 265 265 3
190 150 150 215 255 250 3195 170 165 215 255 250 3190 180 165 235 255 250 k
bAu Xn . n3 nfu 98n oXp E
g 195 180 170 255 280  2m0 1200 165 165 230 255 265 1 7195 180 170 225 265 275 ] .
s 195 185 145 25 0 gys 2185 15§ 160 220 255 25§ 2 195 180 165 220 250 270 ;
200 170 160 225 260 260 3 10 155 165 Aas  us  us 3190 180 165 195 250 250 ;
2 Y | n3g n5| 5 nn !
. 1 as 180 175 225 215 288 1 190 165 165 220 2715 280 1200 165 170 220 250 250 ;
2195 170 170 210 255 275 2205 160 160 215 265 280 2195 150 160 210 240 235 3
5150 170 160 210 250 265 3195 155 15§ 205 265 265 3200 155 165 215 240 230 :
3
[1.3% 11 . 28 nE nbp pF A
1 195 170 165 230 295 290 1 190 175 17§ 245 275 270 1 215 170 170 220 265 265 B
2190 170 160 40 215 215 2195 160 160 225 260 265 2190 170 160 220 255 260 k
3115 155 1ss 230 270 265 3 10 160 160 220 245 245 3185 170 16s A5 250 us F
b3 tXm nd ntu vE ¥Ry ;
1 190 170 160 255 270 170 1195 160 160 235 265 270 1 185 160 160 205 250 250 :
2190 160 1SS 40 270 265 2 190 150 150 220 260 265 2195 160 170 210 245 250 :
3115 155 145 230 255 260 3 185 155 155 205 235 235 3195 155 155 205 235 235 p
Total 10495 9005 8720 12130 14045 14165 i
Aves 1943 166,7 161.4 22446 260,0 262.3
a7
ke

erdc . 30
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Gy

First
onset
bl 1At
1 195
2 ann
3 180
b8 Ai
1 14§
2 185
3 130
b3 bAn
1 180
2 17§
3 180
d&llﬂu
2 18n
3 160
First
onset
bt g8l
1 19§
2 195
3 185
ok m0
1 200
2 185
3 150
First
onset
bAn dd
1 208
2 190
3 185
¢3 13m
1 185
2 150
3 180
db 2dq
1 180
2 185
3 18§
2k vi
1
2 19§
3 150

Syllsble

/3 end
168 165
15§ 15§
140 140
145 145
15§ 15§
14n 140
16§ 165
16§ 165
158 18§
14§ 145§
160 160
Syllsble

2/3  end
165 16§
15S 15§
15§ 15§
165 170
18§ 17
15§ 160
Syllable

2/3 end
180 15§
185 15§
170 15§
178 165
180 160
16§ 16§
170 165
165 160
168 165
160 160
15§ 15§

Second Syllsble

onset

190
18§
180

19§
190
185

185
180
180

1590

2/3

end

300
285

300
318

318
265

320

2, Curvs + Rising

First Syllable

Second Syllable

185 205 310
170 190 260

Second Syllasble

onset end
195 330
195 320
188 320
195 400
200 400
188 360

Second Syllsble
onset aid end
208 220 208

200 21§ 210
190 218 195

onsst 2/3 end onsst 2/3 end
2R 241
1 185 230 308
2 180 14§ 14§ 18§ 220 29§
3 178 150 150 180 200 260
2R dhp
1 21$§ 165 165 200 250 340
2 210 15§ 15§ 208 260 365
3 208 145 145 195 40 330
1Xn ndp
1 200 185 185 21§ 275 380
2 195 170 170 19§ 50 350
3 190 165 165 18§ US 310
S b
1 150 150 178 200 31§
2 185 15§ 15§ 17§ 18§ 80
3 180 158 15§’ 170 175 25§

3. Curvas & Broken

Pirst Syllabls Sscond Syllable

onset 2/3 snd onsst end
nd 2%
1 150 170 16§ 208 330
2 200 170 160 208 350
3 170 160 15§ 188
A% nRu
1 170 170 200 330
2 188 15§ 165 190 320
3 180 15§ 15§ 185

4, Curva + Palling

First Syllsble Second Syllable

onset  2/3 and onsst =id end

200 220 19§
190 208 185
185 200 178
208 210 188
200 208 185

198 200 185

195 210 180
190 208 120
198 205 180

zhq dd
1 185 165 170 200 205 180
2 18§ 185 145 190 190 178
3 180 180 15§ 190 190 170
nd mAn
1 185 200 190
2 180 170 160 188 190 180
3 180 160 160 190 185 170
n8 ¢l
1 170 165 165 200 208 190
2 180 165 160 190 200 170
3 178 160 160 180 190 170
ol ndt
1 190 178 165 208 205 180
2 180 170 160 185 200 185
3 18¢ 170 - 168 185 190 180
28

31

onset 2/3 end
okt wdo
1 170 170
2 200 165 165
3 210 168 1685
zl{ 2hk
2 19§ 145 14§
3 150 130 130
Totsl 4740 4205 4205
Ave. 189.6 155.7 185.7
First Syllable
onjet 2/3 end
b3 bly
1 1 150 150
2 18§ 150 150
3 170 150 150
b1 1T
1 170 170
2 188 160 160
3 185 18§ 4311
Totsl 3400 2865 2880
Ave. 188.8 15%.1 160.0
First Syllable
onset 273 end
§ quAl .
1 17§ 165 160
2 190 178 185
3 170 160 158
LY
1 180 175 170
2 185 17§ 165
3 170 16§ 165
2t 2
1
2 19§ 155§ 16§
3 188 145 150
Totsl S49S 5050 4810
Ave. 183.1 168.3 160.3

ATA D W R A R

First Syllable

Second Syllable

onset

190
180
180

240
210
218

5708
190.1

2/3

210
200
195

200
255
258

6530

end

328
330
270

348
325
305

9278

217.6 309.1

Sacond Syllable

onset end
180 360
200 33¢
150 320
200 340
188 330
178 330
3475 S470
193.0 341.8

Second Syllable
onsst  wmid end
150 200 178

18§ 19§ 190
195 195 185

200 200 165
195 195 180
185 185 175
185 208 17§
195 200 175

190 190 165

6170 6625  $99S
192.8 207,0 187.3




First Syllable

onset
dlu 2R
1 195
2 185
3 175
Au Ap
1 210
2 205
3 175
Xu dR
1 185
2 185
3 170
bAu dAm
180
] 175
3 170
First
onset
b 139
1 205
2 205
200
i mit
190
2 190
3 185
vkn dik
1 190
Z 195
3 185
Xn zAt
190
2 120
130
bRy vé
1 200
2 190
3 185
bYen 13n
1 185
2 185
3 185

2/3 end
170 170
160 160
140 145
170 180
165 170
150 165
165 17§
160 160
15§ 15§
140 165
13§ 170
125 150
Syllable

/3 end
175 17§
170 170
165 165
160 160
160 160
165 165
180 120
170 120
160 160
170 170
165 165
165 168
17§ 175
165 165
165 165
180 170
175 170
180 185

Second Syllable

onset

190
185
175

225

Second

onset

21§
200

200
195

185
185

205
195

200
195

20§
190

2/3 end
148 170
145 165
145 155
160 180
160 165
140 170
145 195
155 190
135 160
150 170
150 180
140 175
Syllable
/3 end
21§ ?
210 ?
205 ?
200 ?
195 ?
185 ?
200 ?
19§ ?
195 ?
205 ?
195 ?
185 ?
200 ?
200 ?
200 ?
210 ?
205 ?
195 ?

5

Curve + Curve

First Syllable

onset
b3m blm
1 180
2 180
3 165
blin z8n
1 195
2 17§
3 170
dip duln
1 190
2 185
3 180
zhg zAI
1 205
205
3 190

/3

160
165
145
160

155
165
165
160

170
160
155

Curva « Drop

end

170
170
150

165
170
155

165
165
160

190
165

Pirst Syllable

onsat
b8g 13k
1 118
115
3188
b8 npitem
1 170
2 185
3 17s
b8 z2idq
1 180
190
3195
dA ddn
1 185
z 185
3 10
dhq b3
1 10
2 185
s 17s
dAu tuAn
1 175§
2 10
3 170

2/3

and

160
160
155

160
160
165

175
165
175

170
175
175

160
170
155

165
160
155

F1

Second Syllable

onset

180
180
175

195
200
175

130
180
165

200
190
185

/3

155
160
150

155
155
155

150
160
150

140
155
145

end

185
180

205
190

195
120

145
165

Second Syllable

onset

200
195
185

200
185
185

205
205
190

195
185
185

200
190
185

190
190
190

2/3

200
190
185

205
205
195

205
205
200

195
185
190

195
190
180

205
200
185

end

?
?
?

waw wow

~ww

Pirst Syllable

onset
1Ra vRg

1 195

2 190

3 185
1Ay dRu

190

2 180

3 175
1kn bim

1 185

2 180

3 185
139 189

1 195

z 17§

3 170

Total 6635

Ave. 184.3 156.9 165.9

2/3

150
160
145

160
160
130

170
160
155

170
160
165

5650

end

165
180
165

175
160
170

170
170
155

170
160
165

5975

Pirst Sylladble

onset
dRu 13n
1 195
2 185
3 175
zA1 43k
180
z 175
3 180
vA 1A1
1.
185
3 120
vin vin
19§
2 190
3 195
Total 2920

Ava. 185,88 165.5 165.7

2/3

175
165
165

155
165
150

170

170
15§

170
165
160

7945

end

170
170
165

155
165
150

175
170
165

170
165
160

7955

Second Syllable

onset

190
185
175

180
180
175

185
195
165

200
185
185

6610

183,6 150.5 178,0

2/3

145
150
145

145
150
155

160
155
155

155
155
150

5420

end

170
185
170

180
180
180

195
200
200

165
180
180

6410

Second Syllable

onaet

190
195
195

190
185
180

195
185
180

190
190
195

2/3

200
195
185

190
185
180

200
195
18§

100
195
195

9415

193.6 196.1

end

?
?
?
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£, DROP + OTHER COMBINATIONS
1s Drop + Level
First Syllable Second Syllasble First Syllable Second Syllable First Syllable Second Syllahle
onset  2/3 end onset mid end onset  2/3 end onset mid end onset 2/} end onset mid end
vap n¥n 951 En tiy ot
1 22§ 215 ? 245 290 290 1 265 28§ 285 1 25§ 280 270
2 225 215 ? 245 290 290 2 225 225 ? 260 270 270 2 230 230 ? 250 275 265
3 225 225 ? 3 21§ 215 ? 250 260 260 3 225 22§ ? 245 255 255
dA1 1Xp . 451 vidn 10An 2%n
215 21§ ? 265 295 295 1 220 220 ? 250 285 285 1 235 23§ ? 265 290 280
2 215 21§ ? 255 285 285 2 225 215 ? 25§ 285 285 2 225 225 ? 265 285 280
3 200 205 ? 255 80 280 3 215 215 ? 25§ 280 280 3 22 220 ? 250 265 265
dAl ¢ 131 vin 7O D)
1 215 215 ? 245 270 270 1 225 225 ? 245 280 280 1 230 220 ? 245 270 270
2 220 220 ? 240 265 265 2 215 215 ? 240 275 80 2 230 230 ? 240 270 270
3 218 215 ? 225 255 255 3 215 21§ ? 245 2715 275 3 225 210 ? 23§ 265 265
dAu dfn nda pka thy 2kn
1 220 210 ? 260 285 285 1 225 225 ? 250 290 290 1 225 22§ ? 265 285 28§
2 220 220 ? 240 265 270 2 220 220 ? 245 285 285 2 225 225 ? 265 21§ 27§
3 210 210 ? 240 265 265 3 225 213 ? 230 15 275 3 120 220 ? 250 275 275
i dzp X} pRK ni%n ey vXn
. 1 220 21§ ? 250 285 280 1 230 225 ? 255 285 285 1 230 230 ? 23§ 270 270
2 218 20§ ? 250 280 270 2 220 20 ? 265 285 280 2 215 215 ? 240 265 265
3 215 205 ? 240 270 270 3 220 210 ? 25§ 215 275 3 210 210 ? 240 260 265
d8 din 2i0t gXn vA %1
1 225 205 ? 250 295 285 1 225 215 235 25§ 255 1 22§ 225 ? 245 280 27§
2 228 225 ? 245 275 215 2 215 215 ? 230 250 250 2 220 220 ? 245 18 280
3 220 215 ? 230 265 265 3 210 205 ? 225 240 240 3 15 210 ? 235 270 265
d3k Tm Uk Xn
1 215 21§ ? 285 285 285 1 210 210 ? 25§ 15 165 Totel 12755 12560 14685 16195 16130
2 220 215 ? 290 290 290 2 210 210 ? 240 260 260
3 220 205 ? 270 270 270 3 205 205 ? 40 25§ 255 Ava. 219.9 216.4 248.8 274.4 273,3
.
i
2, Drop 4 Rising
First Gyllable Second Syllable Firet Syllable Seoond Syllable First Syllable Second Syllable
onset 2/3 end onset 2/3 end onsst  2/3 snd onset 2/3 end onset  2/3 end onset 2/3 end
whk A 83 k1 1xn bdot
x 20§ 220 ? 235 270 345 1 210 205 ? 20§ 210 360 1 250 290 415
2 205 195 ? 225 280 320 2 21§ 20§ ? 20§ 20§ 350 2 225 225 7 235 290 380
3 200 190 ? 220 255 300 3 210 205 ? 205 21§ 325 3 220 200 ? 220 280 350
shk 241 okt 81 13 £a
1 10 21§ ? 215 230 320 1 235 245 320 1 220 21§ K¢ 220 220 295
2 195 200 ? 215 225 310 2 15 220 ? 238 245 365 2 215 215 ? 120 220 350
3 19§ 195 ? 200 210 280 3 210 115 ? 200 230 320 3 205 205 ? 200 210 310
ik &k ahy 2Ry adt by
1 210 215 ? 230 300 340 1 225 22§ 350 b3 220 220 ? 210 215 330
2 225 215 ? 230 310 340 2 225 230 ? 218 21§ 320 2 218 218 ? 210 21§ 330
3 205 21§ ? 210 260 310 3 225 25 ? 200 210 320 3 21§ 215 ? 205 220 300
b7 An da pht 98 24k .
. 1 220 235 360 1 225 230 ? 218 95 450 . 1 240 295 410
. 2 190 190 < 200 235 360 2 225 - 225 ki 220 270 440 2 210 210 ? 25§ 300 420
. 3 205 205 ? 205 110 300 3 218 115 ? 225 75 460 3 210 200 ? 25§ 300 380
83 24y dck Ak
220 225 365 1 215 225 ? 220 278 360 Totsl 7620 7605 9210 10360 14580 y
2 200 200 ? 210 21§ 340 2 210 1%0 Ri 225 170 360 .
3 210 210 ? 205 210 320 3 210 210 ? 220 250 330 Ave. 211.6 211.2 219.2 246,6 347.1 .
3
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a
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2
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b

>4

2
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a2
> > =

3
UMD Nn~D

First

onset

dR)
228

210

220
20

1Ru
215

210

vi
21§

218

mRu
21§

215

vi
215

205

131
205

210

a
o

Syllable

2/3

225
195
200

220
a2

215
200

215
210

215
205

205
205

20§
210

Syllable

2/3

210
198

EXTXRRY

LUEXRR)

Serw

EXPRYy

LUEXRR)

Yy e Do EXERIRY “w XY

EXTXRRY

Second Syllable

onset

220
210
195

225
220
205

205
205
208

210
200

190

21§
19§
185

250
200
190

21§
205
205

end

360
310

150
350

360
300

360
360

340
350

340
330

340
330

Second Syllable

onset

215
20§
195

220
205
195

220
215
210

218
20§
205

200
200
195

205
195
195

205
190
190

205
205
195

nid

220
210

225
195

215
205

220
210

205
200

205
195
205
200
185
215
205

end

200
2

185
170

190
190

190
180

185
175

150
17s

175
155

115
170

3.

a8,

2/3

210
205
195

190
195
195

19§
205

205
195
198

200
195

220
22

218
235
210

2/3

200
195

210
200

21§

200

205
198

205

195

200
195

210
200
205
200
195

Drop + Broken

Pirst Syllable

end

EXTXRRY

EXERIRY Yy RN -

EXTXRRY

First Syllable

end

~

EXEXYN)

XY

EXTXRRY ~ EXERIRY

S

31

34

Second Syllable

onset

210
205
190

200
130
190

200
205
195

210
195
200

220
205
200

225
21§
210

220
210
205

Drop + Falling

end

360
340

360
330

380
350

320
320

320
320

360
360

340
340

Sacond Syllsble

onset

210
205
195

210
195
190

21§
215
205

195
200
190

205
205
195

199
190
195

205
200
190

205
195
185

nid

210
200

21§
190

220
210

210
190

205
195

190
190
205
205
190
205
185

end

Pirst Syllable

onset

1Rt 1t

1 218

2 20§

3 210
I;? 14

2 21§

3 21§
13k 131

1 220

2 225

3 210
t3n 131

1 218

2 21§

3 210
wkn 1%y

1 225

2 210

3 21§
ndr mt

1 220

2 225

3 210
n‘u nt

1

2 220

3 220

Totsl 12620
Ave. 213.9 208.9

Pirst Syllable

onset

luot dd

1 10

2 200

3 200
180 phu

2 208

3 200
IK{ whu

2208

3208
li: 1uAl

2 208

3 1S
14k ad

1 218

2 190

5 195
ddn 139

1 21

2198

5 195

Totsl 11305
Ave. 201.8 200.7

2/3

190
195
195

215
218

210
20§
205

215
21§
210

225
210
215

220
225
210

220
220

12330

2/3

205
205
200

205
200

205
205

205
195

205
190
190

210
200
195

11240

Yy LXPRYN) e W ~ EXERIRY

EXPRYy

XY

EXTXRRY XY Yy ~e oo

EXIXYXY

o S r o oy oo

ERIETTUTE

Second Syllable

onset

220
210
200

215
210
200

205
205
195

225
220
218

225
220
215

225
215
208

235
225
220

13145
208.6

end

310
320

330
310
310
360

340

350
330

360
330
370
340
330
340
330

21290
337.9

Second Syllable

onset

205
200
195

215
205
200

195
195
190

205
205
198

200
195
190

215
220
208

9685
201.7

nid

21s
200
200

215
210
205

205
200
198

210
200
195

205
200
190

215
210
205

13485

end

165
180
170

180
185
175

170
180
160

185
180
155

175
170
180

180
175
170

11655
204.3 176.5

i i
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1 5. Drop + curve P
N
¥ !
3 First Syllsble Second Syllable First Syllable Second Syllable Pirst Syllmble Second Syllable
onset 2/3 end onset 2/3 end onsat 2/ “end . onset 2/3 end onset 2/3 end onset 2/3 end
E3t b mAt bRy oK) dhnm
1 20§ 205 ? 200 180 19§ 1 180 185 170 1 195 150 180
2 200 210 ? 200 15§ 170 2 19§ 19§ ? 175 150 170 2 185 185 ? 185 155 180
3 200 200 ? 195§ 158 178 3 190 190 ? 175 150 180 5 190 190 K 185 150 180
dkp dd ndt w31 Rq vE
1 195§ 160 190 1 180 150 175 1 190 155§ 170
2 19§ 195 ? 195 160 190 2 19§ 198 ? 200 155 185 2 19§ 185 ? 180 145 160
3 190 190 ? 18§ 150 170 3 190 190 ? 180 150 170 3 190 190 ? 185 150 150
¢dx zA nix di8n vin d3
1 205 20§ ? 190 140 170 1 190 160 190 1 210 210 ? 195 15§ 170
2 195 195 ? 190 145 155 2 19§ 198 ? 185 150 178 2 19 190 ? 185 150 170
3 190 190 ? 185 130 130 3 190 185 ? 180 145 188 3 190 190 ? 180 150 165
13t dd rip oky '
1 205 205 ? 185 165 185 1 195 165 185 Totml 5645 5820 7298 §975  680S
2 19§ 195 ? 180 150 170 2 195 185 ? 185 165§ 185
3 190 190 ? - 180 145 170 3 198 195 ? 175 150 185 Ave, 188.1 194.0 187.0 153.2 174.4
tdan ZR - big 39
1 200 170 180 1 1%0 145 200
2 200 200 ? 185 15§ 15§ 2 190 190 ? 185 155 185
3 190 190 ? 190 150 180 3 190 1%0 ? 185 150 175
6, Drop + Drop
q...-
First Syllsble Second Syllable Pirst Syllsbls Second Syllable PFirst Syllsble Second Syllable
onset 2/3 end onset 2/3 end onset 2/3 end onset 2/3 end onset  2/3 end onset 2/3 end
Ak mep a3k 1Zp 3 2Rg
1 22§ 225 ? 210 218 1 205 205 ? 205 195 ? 1 210 210 ? 21s 200 ?
2 220 220 ? 210 21§ ? 2 195 195 ? 198 190 ? 2 190 190 ? 218 210 ?
3 220 220 ? 218 21s ? 3 195 190 ? 195 190 ? 3 190 190 ? 210 200 ? o
[YYAH 439 4l b3 431
4 20§ 205 ? 210 198 ? 1 210 210 ? 20§ 208 1 210 210 ? 215 205 ? .
200 200 ? 205 205 ? 2 205 205 ? 210 210 ? 2 190 190 ? 200 200 ? ~
5 198 195 ? 210 210 ? 3 200 L0 ? 208 205 3 180 180 ? 200 200 ? &
bAu don 439 vat bdn 2k
205 ? 220 215 1 205 205 ? 200 185 ? 1 205 195 ?
2 205 20§ ? 210 210 ? 2 19§ 19§ ? 200 19§ ? 2 190 190 ? 210 19§ ?
3 200 200 ? 205 205 3 195 195 ? 190 185 ? 3 188 188 ? 200 195 ?
bAn 23R oAt I3 2Rt 25t
1 210 210 ? 220 220 ? 1 215 200 ? 210 208 ? Y bt 11 188 ? 210 20§ ?
2 205 205 ? 215 218 ? 2 205 195 ? 208 200 ? 2 195 190 ? 20§ 200 ?
3 208 205 ? 210 198 3 200 195 ? 198 190 ? 3 200 190 ? 200 200 ?
b3n 200 bap bF 1k v3g
20§ 20§ ? 21§ 208 ? 1 200 200 ? 195 19§ ? 1 210 19§ ?
2 190 190 ? 210 190 ? 2 19§ 19§ ? 190 190 ? 2 200 200 ? 200 200 ?
3 195 198 ? 208 185 ? 3 198 195 ? 195 198 ? 3 200 200 ? 200 200 ?
aAl bR be 20k dAu mAu
1 20§ 20§ ? 20§ 198 1 § 205 190 ? 1 195 198 ? 21§ 218 ?
2 205 205 ? 20§ 180 ? 2 19§ 19§ ? 195 190 ? 2 195 19§ ? 19§ 200 ?
3 200 200 ? 205 198 ? 3 195 195 ? 190 188 ? 3 195 190 ? 198 185 ?
aki dhu b3 v 43t 93t
1 210 210 ? 210 200 ? 1 178 135 ? 215 210 1 20s 205 ? 200 195 ?
2 198 195 ? 210 210 ? 2 210 205 ? 210 200 ? 2 200 190 ? 200 190 ?
3 185 188 ? 205 198 ? 3 208 200 ? 205 205 3 195 198 ? 200 185 ?
aA1 ¢31 vep nhn 981 93k
1 210 210 ? 205 205 ? 1 220 220 ? 215 19§ ? 1 200 200 ? 200 200 ?
2 205 20§ ? 205 205 ? 2 20§ 205 ? 215 205 ? 2 200 200 ? 195 190 ?
3 200 200 ? 200 200 3 198 198 ? 208 208 3 185 185 ? 198 190 ?
Total 13810 13745 14760 14350 e
Aves  200.1 199.2 205.0 199.3
32
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In Table 2-B-1, the average f_ 6 values for each point
of measurement which appeared at the end of each combina-
tion in Table 2-A, are arranggd in six groups, a,b,c,d,e,
Aand f. The first group 'a' éresents six combinations
having the level tone in the first syllable and the six ’
different tones in the second syllable; and the second

group ‘'b' presents six combinations having the rising tone

in the first syllable and the six different tones in the
second syllable. The four~other_groups, c,d,e, and £ are
also arranged in the same way. These rearrangements wefe
made to facilitate the analysis of the variation of
individual tones in the first syllable, and also that of
the pattern of six tone contrast in the second syllable.
Figure 2-B-1l presents graphically the same data shown
in Table 2-B=1l. The six parts of Table 2-B-1, a through £,
correspond to the six schematic representations, a through £
of Figure 2-B-1 respectively. The'duration of the syllable
is épproximately the same as the average duration of the
actual utterances spoken by our principal informant as they
are seen on the spectrograms, and the £ 6 values of the
pitch contoﬁrs have been plotted on a logarithmic scale so
that these figures might approximate perceptual reality.

The thin lines between the first and second syllables have

been drawn to show the respective tonal environments. The

duration of the transition between two syllables in

ERIC m33
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Figures 2-B-1 is about twice as long as that of the actual
utterances. The thin lines were drawn in this way to
facilitate the reading of the respective environments of
the tones, )

Table 2-B-2 displays the same data presented in Table
2-B~1 except that they have been rearranged to facilitate
the analysis of the variation of each tone in the second
syllable position. This display also facilitates the
analysis of the variation in the pattern of the six tone
contfast in the first syllable position. Tone combinations
are rearranged into six groups according to the tone in the
second syllable. The first group in Table 2-B-2 consists
of the first combinations of the six groups in Table 2-B-1,
in which the second syllable bears the level tone, and the
second group in Table.2—B—2 consists of the second combina-
tions of the six groups in Table 2-B-1, in which the second
syllable bears the rising tone, and so on. The measurements
of a combination in Table 2-B-2 are exact duplicates of the
corresponding combination in Table 2-B-1.

Figure 2-B-2 presents graphically the same measurements
presented in Table 2-B-2., The six figures, a through £ in
Figure 2-B-2 correspond to the six parts, a through f in
Table 2-B-2 respectively. These figures have been drawn in
the same way as described for Figure 2-B~1 and should be

read accordingly.
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Table 2-B~1

Average F, of the Tones in Two-Syllable Utterances
(Tone in the First Syllable Constant)

2. Combination 'Ocz\?\;egcf:es onsgirsrﬁigyuz.??leend onsggcot?\gdsy% } %blgnd
level + level 75 253 271 273 . 267 271 272
level + rising 63 261 276 273 258 | 264 336
level + broken 72 284 301 1295 - 272 ? 373
level + falling 72 236 249 250 220 201 186
level + curve 51 246 267 267 219 154 158

level + drop 39 251 272 272 238 203 2

b.
rising + level 54 235
rising + rising 72 245
rising + broken 24 ‘ 237
rising + falling 57 210
rising + curve 30 269
rising + drop 27 227

c.
broken + level 42 232
broken + rising‘ 21 229
broken + broken 42 241
broken + falling 42 205
broken + curve 6 223
broken + drop 33 216

=35




Combination No.
falling + level 63
falling + rising 63
falling + broken 42
falling + falling 48
falling + curve 18
falling + drop 57
curve + level 54
curve + rising 30
curve + broken 18
curve + falling 33
curve + curve 36
curve + drop 48
drop + level 60
drop + rising 45
drop + broken 63
drop + falling 66
drop + curve 39
drop + drop 72

~36- S N— '

of
Occurences onset mid

First Syllable

223
208
220
206
207

210

194
190
189
183

184

186

220
212
214
202

188

200

224
207
215
208
215

214

2/3

167
156
159
168
157
166

216
211

209

201
194
199

end
221

202
214

202
211
208

lé6l
156
160
160
166
166

[LC 2NN -V I N

Second Syllable
onset mid 2/3 end

250
208
217
203
199
207

225
190
193
193
184
194

249
219
209
202
187
205

267

200

260

207

274

204

221

?

156
206

218

247

153
199

266
305
352
174
162

262
309
342
187
178

273
347
338
177
174

?




the First Syllable Constant)

in

Schematic Representations of Two-Tone Combinations
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Table 2-B~2

Average F, of the Tones in Two-Syllable Utterances
(Tone in the Second Syllable Constant)

Tt AT B v 4 AT

a. Combination chg;egzes onsiirs;i§Yl%3§leend onsgicoggdSy%}gbl:nd f
level + level 75 253 271 273 . 267 271 272 §
rising + level 54 235 250 305 286 281 277 g
broken + level 42 232 ? 292 292 295 292 %
falling + level 63 223 224 221 250 267 266 é
curve + level 54 194 167 161 225 260 262 %
drop + lgvel 60 220 216 ? 249 274 273 é
% level + rising 63 261 276 273 258 264 336 g
% rising + rising 72 245 259 311 294 290 367 §
i broken + rising 21 - 229 ? 282 253 247 351 %
% falling + rising 63 208 207 202 208 221 305 |
,h curve + rising 30 190 156 156 190 218 309 é
E drop + rising 45 212 211 2 219 247 347 %
level + broken 72 284 301 295 272 ? 373 f '

rising + brokeh 24 237 249 302 274 ? 361

broken + broken 42 241 7 305 283 2 206

falling + broken 42 220 215 214 217 ? 352

curve + broken 18 189 . 159 160 193 7 342

drop + broken 63 214 209 2 209 ? 338

=30
42




d.

Combination

No.

of

First Syllable

‘Occurences onset

level + falling
rising + falling

broken + falling

falling + falling

curve + falling

drop + falling

level + curve
rising + curve
broken + curve
falling + curve
curve + curve

drop + curve

level + drop
rising + drop -
broken + drop
falling + drop
curve + drop

drop + drop

51
30

18
36
39

39
27
33
57
48
72

236
210
205
206
183

212

246
209
223
207

184 -

188

251
227
216
210
186

200

mid
249

208

267

215

272

214

4=

2/3

226

-0

168
201

end
250

295

282
202
160

?

Second Syllable

onset
220

243
242
203
193
202

mid 2/3

201

215.

212
200
207
204

end

186
194
186
174
187
177

e o
L4

cr e,




Figure 2-B-2

Schematic Representations of Two-Tone Combinations
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In the following, the data are analyzed from two
different viewpoints: (1) how individual tones are affected
by their environments and, (2) how the pattern contrasting
the six tones varies depending upon the environment. The
former involves the analysis of phonetic variation of indi-
vidual phonemic tones and the latter the variation of the

system of contrast of the six tones.

A, Variation of Individual Tones

" In this section we will examine the variation of indi-
vidual tones in terms of (1) the characteristic pitch
contour of the tones and, (2) the overall pitch height of
the tones. We will discuss first the variation of the tones
in their pitch contour.

One might get a general impression from Figures 2-B-1

and 2-B-2 that the overall pitch of a tone varies to a
great extent but the basic pitch c9ntoufs of the six tones
as described in the preceding chapter for one-syllable
utterances are modified to a much less extent. This seems
to be true particularly with the level, rising, broken and
drop tones. Of course, we are aware that the variation of
the rising, broken, ana drop tones in the second syllable
position as shown in Figures 2-B-2-b, 2-B-2-c, and 2-B-2-f
is not simply a variation in overall pitch. For example, in

Figure 2-B-2-b, the £, actuélly decreases in the first two-

-43-
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thirds of some of the contcuxrs, in others, it rises. 1In
other words, the contours themselves differ. We will, how-~
ever, exclude the variation of these tones in these partic-
ular environments from the discussion of the variation of
tone contour, since this is the type of variation whiﬁh does
not result in an overlap in contour between different tones.
In the following we will discuss only those kinds of
variation which result in an overlap or near—overlap between
different tones. ‘

.We notice in the first syllable of Figure 2-B-~1-d that
there is very little pitch fall in the falling tone in this
environment and the contour is quite similar to that of the
level tone. The contour of these variants are different
from that of the level tone only in the initial portion of
the contour, the variants of the level tone having slight
pitch rise at the beginning of the contour. But as we have
already noted, this initial rise in the level tone is not
consistent in the speech of other informants, and even in
the principal informant it has been observed that there are
a number of cases in which the initial rise does not occur.
In consequence, this case of overlap iﬁ pitch contour
between the level and falling tones suggests that the more
consistent distinctive feature differentiating these two
tones is the relative height of the overall pitch, not the

shape of the contour,

44~
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For the curve tone in one-syllable utterances, a
considerable pitch rise, about 4.7 semitones, has been
observed in the last third of the syllable nucleus. We
notice, however, that in the first syllable of Figure
2-B-l-e, there is hardly any pitch rise in the last oﬁe—'
third of the curve tone. This phenomenon has been observed
also in a male informant's speech. Even in the other
informant's speech, in which the final rise is observed, the
amount of rise is much redgced in this environment. For
examéle, in the speech of another female speaker, the final
rise in monosyllabic utterances is 9.8 semitones and the
rise in the same environment as the first syllable in
Figure 2-B-l-e has been reduced to 5.8 semitones. What is
common in the speech of all the informants is the location
of the point at which the pitch fall from the onset turns
to another phase, that ié, level or slight rise. There
seems to be a strong indication that the final pitch rise
at the last one-third is less important than the location
of the turning point mentioned above. In certain cases the
location of the turning point does not seem to be crucial.
Examine the pitch contour of the curve tone before the
falling tone as shown in the first syllable of Figure 2-B-l-e
or the first syllable of Figure 2-B-2-d. This particular
variant of the curve tone does not show any reduction in

the pitch fall at the point two-thirds of the entire
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duration of the pitch contour; instead the pitch fall is
gradual without any change to the end of the contour. The
resultive contour is hardly different from the pitch con-
tour of the falling tone in one syllable utterances

(cf. Figure 1).

Now how does such a variation of the -curve tone con-

trast with the real falling tone? The answer is immediately

clear if we compare the pitch contours of the falling and
curve tones in the first syllable of Figure 2-B-2-d. The

overall pitch of the contour of the falling tone is much

higher than that of the curve tone in this identical environ-

ment, higher by 2.1 semitones at the onset and 4.4 semitones

at the end-point. Here, both the falling and curve tones
have undergone a considerable modification in their pitch
contour but the manner and extent of the modification are
such that the basic pattérn of contrast between them is
kept unaffected. We will discuss more about the nature of
such variation later in this paper.

Let's focus our attention on the overall pitch height
of each tone in different environments. In Table 3-A,
which is defived from Table 2-B-1, the measurements of the
highest and lowest variants of each tone in the first
syllable ,position are tabulated. In this table, the tone
labels in the leftmost column are followed by information

about the highest and lowest variants of the respective
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tones. In the left half of this table, the eﬂvironment of
the highest variants of the tones and the f, measurements

of these variants are given. 1In the right half of the

table, the same kind of information about the lowest wvariants
of the tones is presented, For example, the row beginning
with the label 'level' shows that the highest variant of

the level tone in the first syllable position occurs before

p—~y

the broken tone as indicated by and the £ measurements
at three different points are 284-301-295. The second half
of tﬁis row shows that the lowest variant occurs before

the falling tone (i.e., ') and the f £ measurements are
236-249-250, In a similar manner the variations in pitch
height of other tones are pfesented.

In Table 3-B, which is derived from Table 2-B-2, the
environments of the highest and lowest variants of each tone
in the second syllable pbsition and the £ measurements.of
these variants are presented. This table should be read in
the same way as Table 3-A except that the tones given in
the leftmost column occur in the second syllable position.

For an easier comparison of the highest and lowest
variants of each tone in different syllable positions, the
variants of each tone have been schematically presented on
semi~-logarithmic graph paper as in Figures 3-A and 3-B.

The six figures on the left hand side of pages 50 and 51 are

derived from the information in Table 3-A, thus representing
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the highest and lowest variants of the tones in the first
syllable position. On the other hand, the six figures on the
right-hand side of these two pages are based on Table 3-B,
thus representing the highest and lowest variants of the
tones in the second syllable position.

In the figures above, two general observations can be
made, (1) the difference between the highest and lowest
variants of each tone is greater in the second syllable posi-
tion than in the first syllable position, and (2) the degree
of vaéiation is not the same at onset and end-point of a tone
and is usually greater at the onset-point than at the end-
point.

The first observation noted above is readily seen by
comparing the distances between the corresponding points of
the highest and lowest variants in the left-hand side figures
with those distances in the matching right-hand side figures.
For example, take Figures 3~A-b and '3-B-b which show the
highest and lowest variants of the rising tone in the first
and second syllable positions. As shown in Figure 3-B-b, the
differences between the highest and lowest variants at the
onset and end~point are 104 Hz (9 semitones) and 58 Hz
(3.1 semitones) respectively. These differences are roughly
three times as great as the corresponding differences in
Figures 3-A-b which are 35 Hz (2.8 semitones) at the onset

and 16 Hz (0.9 semitone) at the end-point. With the level
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tone, this tendency is not manifested; that is, the two
variants in Figure 3-B-a are closer to each other than the
two variants in Figure 3-A-a. However, we will not take this
case as implying that the level tone is exceptional in this
respect. In our second female informant, exactly the same
phenomgnon as observed for other tones has been observed
with the level tone. |

The exact cause of such phenomena is unknown to us, but
one thing is clear, and that is, in two-syllable utterances
the pfogressive effect, whieh is defined as the effect of a
tone on another in the immediately following syllable, is
greater than the regressive effect which is the effect in
the opposite direction. A tone is realized as an elevated
or lowered variant in anticipation of a following high or
low tone, and the tone.in the second syllable, in turn, is
raised or lowered depending upon the relative height of the
preceding tone, Thus the effect is:reciprocal and the effect
of the tone in the first syllable on the second syllable is
greater than that of the second syllable on the preceding one.

Our second observation can be seen in Figures 3-A and
3-B; when a tone is raised or lowered due to its tonal
environment the amount of variation is greater at the onset
than the end-point. This phenomenon is evident in both the
first and second syllable positions and seems to be more
prominent with the tones which have extremely high or low
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final target points, such as the broken and curve tones.
With other informants, this phenomenon is not as consistent
or prominent as the first observation. However, this could
be taken as an indication that the end-point of the tones is
more stable and resistent to the environmental influence.'
In addition to the observations discussed above, it
should be noted that the curves for the highest and lowest
variants do not cross each other, with the exception of the
curve tone. In other words, both»the onset and end-points
of thé highest variant of a tone are higher than those of
the lowest variant of the same tone. 1In general, this holds
true with the other intermediate variants of the tone; that
is, a variant with a higher onset than another variant also
has a higher end-point than the other variant. This is the
very reason why the vafiants of a tone keep their basic
contour despite their distribution within a large range of
pitch. This will be discussed further in the following

section,

B, Variation of the Pattern of Six Tone Contrast

In the following section, we will discuss the manner in
which the six different tones contrast with each other. This
informatioh is found in the second syllables of Figure 2-B-1l
and the first syllables in Figure 2-B=2. At first glance, all

the pictures of the six tone contrast look very similar to
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each other and also look like duplicatés of Figure 1 which
shows the pattern of the six tone contrast in one-syllable
utterances. However, a closer look will reveal some interest-
ing phonemena and systematic variations behind the similarity,
some of which will be described below. .

As was mentioned when we described the pitch contours of
the six tones in one~syllable utterances, the pitch height of
some tones (e.g., rising tone) are higher than those of
others (e.g., falling tone). We pointed out that at the
onse£ the difference between the £, values for the highest
and lowest tones, (the level and curve tones respectively),
is 5.1 semitones; and at the end~point the difference between
.the highest and lowest tones (broken and falling tones
respectivély) is 19.9 semitones. To check how these ranges
at the onset and end~éoints of the six tones vary depending
on different environmenté, Table 4 has been prepared.

| The left half of Table 4 presents the differences be-

tween the highest and lowest tones at the onset and end-
points in the first syllable position. This part of the
table is derived from Table 2-B-2. For example, the leftmost
column in the left half of Table 4 indicates the environment
of the occurrence of the six tones, each of the six rows in
this table cofrespond to the six parts of Table 2-B-2. 1In
the first part 'a' of Table ?-B;Z, the £, of the highest

onset among those of the six tones, that of the level tone,
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is 253 Hz. and the lowest onset, that of the curve tone,

is 194 Hz. The difference between these two points, which

i 38 P b

;i is 59 Hz. or 5.1 semitones, is found in the first row of the
second column in Table 4, The difference, 144 Hz. or 14.9
semitones, between the highest and lowest end-points, 305 Hz.

of the rising tone and 161 Hz. of the curve tone respect-

At S A RIS e st
5

ively, is given in the first row of the third column in

Table 4. All the other differences in the left half of

"1 AFRETRE T

Table 4 have been obtained in the same way. The right half
of Table 4 is derived from Table 2-B-1 and contains the same

kind of information as the left half except that the six

i e L LSt

tones occur in the second syllable position.

T

¢ The second column of the left half of Table 4 shows

SOPPIR IR WA DRSO

that the pitch range of the onset of the six tones in the
first syllable varies depending on the environments from 4.8
to 8.4 semitones, the average being 5.9 semitones. This
average is slightly greatér than the range of 5.1 semitones
obtained from the one-syllable utterances. On the other
hand, the second column of the right half of Table 4 shows
that the same range varies from 3.4 to 5.5 semitones in the

second syllable. The average, 4.2 semitones, is smaller by

1.7 semitoné% than the average of the first syllable. 1In
another female informant's speech, the pitch range of the
six tones in the first syllable is 5.0 semitones and that in
the second syllable is 4.4 seﬂitones. The difference between

these two ranges of 0.6 semitones, considerably smaller than

~56-

o9

g
|




(7°02) (z'9) obeIaay (8°¥T) (6°5) obeIoAY

(9°91) €LT (¢°s) 29 — doap : (6°%vT) 8¥1 (8°S) S9 doap —
(p°ST) 9T (L°€) T¥ — aaInd (9°€T) SET (9°s) 29 aaIno
(6°6T) 06T (€°%) TS — butites (T°9T) SE€T (8°9) €S butiied ~
(v°92) 6¥¢ (v-€) 0S — ueyoIq (T°6T) S¥T (p°8) S6 uajoxq
(0°2ZZd 60T (v-9) 19 ~ burstx (9°9T) SST (zr9) TL bursTx ~ o
(L°2Z) ST1¢ (0°¥%) €S — 19491 (6°%T) ¥¥I (T°S) 6S T94A9T — | ©
pud 3e ECEGED UoXTAUS pua 3¢ J5sUQ 3¢ UOXTAUT b
souaxaJITda EhlichkChfg i B ' ‘aouaraIITd EhlichChigdy| ) : )
S1qeTTAS puz | ~ oTqeITAS 35T
i

(seuo3jTwes pue *zH Ur) _

S7USWUOITAUF SNOTIIRA UT S3U0], - -
xﬁmmsumomucﬁomnﬁcmvcmummcoummzoqﬁcm ummswﬁmmnucmmzummomcﬁmocmummuﬂo

¥ STqaeL




. , the 1.7 semitones of the principal informant. Our specu-
lation about the reason for the smaller range at the onset
of the six tones in the second syllable is that the target
pitch of the end-point of the tone in the first syllable in
effect regulates the immediately adjacent onset £ vaiue for
the following syllable; the onset of a tone in the first
syllable lacks such regulating force.

The variation of the pitch ranges of the end £, value
for the six tones in diffe;gnt syllable positions is much
greater (cf. the third coiumns of each half of Table 4).

The difference in the average ranges bhetween the first and
second syllables is as great as 5.6 semitones (i.e., 20.4 -
14.8 = 5.6). The much smaller values in the third column of
the left half of Table 4 in comparison to those in the
corresponding column in the right half indicate that the

onset of the second syllable pulls up or down the extremely

high or low end-points of the six tones in the first syllable
while there is no such force immediately after the end-points
of the six tones in ﬁhe second syllable.

Is there any regularity in the order of pitch height of
the onset aﬁd end-points of the six tones? We have not

obserVed‘any strict consistency in this order (cf. the second

syllables of Figure 2-B-1l and the first syllables of Figure 2-B-2)

Earlier in this paper, we divided the six tones into two

groups, a group of high tones with higher overall pitch and

o -58-
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another of low tones with lower overall pitch. MNow the only
generalization we can make about the order mentioned above

is that the pitches of the onset and end-points of the high
tones are higher in general than those of the low tones. The
order of the pitch heights of the six tones observed ih the
analysis of one-syllable utterances is not strictly maintain-
ed in various environments,

Another thing to be noted is the unusual height of the
pitch ranges of the onset-p9ints of the six tones after level,
risiné, and broken tones (cf. the second syllables of
Figures 2-B-l-a through c). The average of the onset £, values
for the six tones in these environments is higher by approx-
imately three semitones than that sfter the other remainina
tones. This difference could be taken roughly as the magni-
tude of the effect of these three high tones on the tones in
the second syllable. 1In 511 three cases, the onset f 6 values
of the six tones are raised by the gsame amount. This uniform
effect of an environment on another is the very reason why
the contrast of the six tones is maintained within an environ-
ment despite drastic modifications in the phonetic shape of

the individual tones caused by the environment.
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Conclusion

In this report, we have examined the nature of phonetic
variation of Vietnamese tones in two-syllable utterances.
All the data provided by the informants have been analyzed Q
by the acoustic phonetic method. Our observations are sum-

marized as follows:

1. The overall pitch height of a tone varies
consiaerably depending upon its tqnal environment. The
degreé of variation depends upon the magnitude of the influ-
encing force, this force being a function of the difference
in pitch between tﬁe influéncing and influanced points. Thus
a tone is realized as a high variant in an immediate environ-
ment of a high tone (i.e., the level, rising, or broken tone)
and as a low variant in an immediate environment of a low
tone (i.e., the falling, éurve, or drop tone). The degrée

of variation in the pitch height also depends upon the

syllable position. The variation is considerably greater in
the second syllable position than tﬁe first syllable position.
We take this fact as indicating that the progressive effect
is greater than the regressive effect.

2. When the onset of a variant of a tone in
a given syllable position is higher than that of another
variant of the same tone in the same given syllable position,

then the end-point of the former is also higher than that of
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the latter. This is the very factor that keeps the basic
contour of each tone relatively constant in a given syllable
position within two-syllable utterances.

3. The variation in the pitch height of a
tone is of an asymmetric nature in the sense that, evén
though the direction of the movement of both onset and end-
point of a tone is the same, the absolute amount of variation
of the onset of the tone in a given syllable position is not
exactly the same as that of‘the end-point. Usually, the
degreé of variation is greater at the onset than the end-
point, which seems to suggest the relatively greater
stability of the end-point or the greater tendency for the
end-point target pitch of the tones to be reached.

4. Our analysis of two-syllable utterances
reveals two interesting phenomena about the falling and
curve tones, which were nbt observed in the analysis of
one-syllable utterances. The first'is that the most consis-
tent distinctive cue differentiating the level and falling
tones is the difference in overall pitch height rather than
the falling contour of the falling toune. The second is
that the pifch rise at the end of the curve tone is not a
very crucial cue of this tone in non-final syllable position.
The curve tone in this environment is differentiated from
the falling tone primarily by the lower pitch height plus

the location of the lowest-pitched point of the curve tone.
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5. ©Such variation of the individual tones aé
described above, however, does not affect the pattern of the
six tone contrast in a given environment. A tone in a given
syllable position affects the six tones in the other syllable
position in a parallel manner. For example, if the extremely
high end-point of a rising tone in the first syllable posi-
tion pulls up the low onset of the falling tone in-ﬁhe
second syllable position, then it would also pull up the
onset of the other tones. Because of this phenomenon to-
gethef with the one mentionéd in (2) above, the chance of an
overlap between two tones in an identical environment does

not increase,

We like to show an interesting case which will make
clear some points that we have described in this paper. 1In
(5) above, we mentioned that the phonetic variation of the
six tones never leads to a phonetic overlap between any two
tones in an identical environment. However, this does not
rule out the possibility of an overlap between two tones in
two different environments. 1Indeed we have found a case of
such an overlap in the speech of our principal informant.
This case involves two two-syllable utterances, the spectro-
grams of which follow.

On Spectrograms 1 and 2, the tones in the first syllable

position are different, but the overall pitch height and the
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contour of these tones are hardly distinguishable. The |

first syllable of /nT don/ 'to hear a rumor' in Spectro- é
gram 1 is in level tone. Even though the contour of this
level tone is level, the overall pitch height is unusually
low for level tone. This particular level tone has beén '
pulled down by the falling tone in the second syllable which
has very low overall pitch height. Furthermore, this utter-
ance token happens to be the last among the four repetitions
of thg test utterance, and the intonation effect seems to
contribute to a further ldwering of the overall pitch height
of this token.. However, the two tones in this utterance
were unambiguously and correctly identified by native ear
when this utterance was spoken in isolatiqn. On the other
hand, the first syllable of /bAn @n/ 'dining table' in
Spectrogram 2 is in the falling tone. But notice that the

contour of this falling tone does not show any falling slope

at all. (We alreadf described such ‘modification of the j

falling tone in the first syllable position as this particu-

lar case shows). Furthermore, the overall pitch height of
the falling tone in Spectrogram 2 is even slightly higher
than the ievél tone in Spectrogram 1. This falling tone has
been considerably pulled up by the level tone in the second |
syllable position. In spite of the modification of the fall-

ing tone in its contour and overall pitch height, this

utterance is correctly pefceived by native speakers when %
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the two syllables in this utterance are spoken together.

In the above, we showed a case where two different tones
overlap physically but still keep their perceptual identities.
This fact provides further straight-forward evidence for some
assumptions made about linguistic phenomena. First, fhe'
pitch levels in tone languages conventionally indigated by
the numerals such as 1, 2, 3, etc. are not directly asso-
ciated with any absolute f_ values when they are applied to
multisyllabic utterances. ?he two different tones in the
first‘syllable position of Spectrograms 1 and 2 should be
represented phonemically in terms of different levels in
spite of the complete overlap in f,. Second, this case also
shows that if the wvariation, no matter how great it is, is
not intended by the speaker but conditioned by the environ-
ment, then it does not lead to a confusion in the perception
of the uttered tones if tﬁe conditioning environment is
preéent. In our example above, the 'overlap is a result of
an unusually great variaftion of the two tones involved but
this physical overlap does not affect the perception of these
two tones. In the absence of the second syllables, there is
no way to diétinguish these two utterances. Such an overlap

is a purely accidental phenomenon,
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