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TUULI TUISK (Tartu)

TONAL AND TEMPORAL CHARACTERISTICS
OF DISYLLABIC WORDS IN SPONTANEOUS LIVONIAN*

Abstract. The article focuses on the study of Livonian word prosody and deals
primarily with the role of quantity and tone and their phonetic realization. One
of the purposes of this paper is to carry out an investigation of the realization
of the temporal and tonal characteristics of words consisting of a short first
syllable and a half-long second syllable (CV.CV structure) in spontaneous speech.
An acoustic-phonetic analysis of the recordings of spontaneous speech by four
speakers was carried out. In addition, the interaction between pitch alignment
and durational changes in three structures of disyllabic words is analyzed.
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Introduction

The current paper focuses on Livonian quantity and tonal system. The paper
deals with the Courland Livonian spoken on the Livonian Coast in Latvia.

The Livonian prosodic system has been quite thoroughly studied during
the past years. Extensive work has been carried out within the project inves-
tigating the prosody of Finno-Ugric languages. The aim of this project is
to analyse lesser-known Finno-Ugric languages using modern experimental
tools of acoustic phonetics (Lehiste, Pajusalu 2010). The project has so far
dealt with the study of Erzya, Meadow Mari and Livonian (2003, 2005,
2008 respectively). The investigation of Moksha prosody is in progress (see
for example Aasmaée, Pajusalu, Zirnask 2011). The initiator of the study of
the prosody of Finno-Ugric languages at the University of Tartu was the
late Professor Ilse Lehiste.

The Livonian prosodic system has similarities to that of Estonian as
well as Latvian. In Livonian, primary stress is fixed, falling on the first
syllable of a word. The tonal system is similar to Latvian. There is a tone
opposition in the primary stressed syllable. Like Latvian, Livonian uses
stad as one of its prosodic features (for Latvian, cf. Markusa 1991). Words
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pronounced with sted are often referred to as words with broken tone,
and words without sted as words with plain or rising tone.

The quantity system of Livonian has similarities with that of Estonian
(for Estonian, see Lehiste 1960; 1997; for Livonian, cf. Lehiste, Teras, Ernstreits,
Lippus, Pajusalu, Tuisk, Viitso 2008). The domain of the Estonian quantity
is a primary stressed disyllabic foot, and one of the main features charac-
terizing the quantity opposition is the duration ratio of the syllables in the
foot. In Livonian, there are metric feet that correspond to Estonian Q1 metric
feet, where there is a short first syllable and a half-long second syllable,
for example words like kadag ’juniper’, sadab ’it rains’ (the syllable ratios
are 0.5—0.7, Lehiste, Teras, Ernstreits, Lippus, Pajusalu, Tuisk, Viitso 2008).
There are two kinds of metric feet containing a long first syllable in Estonian
— one with a half-long second syllable, and another with a short second
syllable. In the studies on Livonian prosody also a set of words have been
found where the half-long vowel occurs in the second syllable of a foot
that has a long vowel or long diphthong in the first syllable, for example
words like nola ‘joke’, leba 'bread’ (Lehiste, Teras, Ernstreits, Lippus, Paju-
salu, Tuisk, Viitso 2008; Tuisk, Teras 2009). The durational ratios of the first
type correspond to those of Estonian Q2 (the syllable ratios are 1.0—1.8,
Lehiste, Teras, Ernstreits, Lippus, Pajusalu, Tuisk, Viitso 2008), and those of
the second type — long syllable followed by a short syllable — correspond
to Estonian words in Q3, for example words like korod "wheels’, @iga 'time’
(syllable ratios 2.4—3.2, Lehiste, Teras, Ernstreits, Lippus, Pajusalu, Tuisk,
Viitso 2008). In Livonian orthography both the half-long vowel and the
long vowel are marked with a length mark — a macron above the vowel
letter. In Estonian orthography, both the long vowel and the overlong vowel
are spelled with two identical letters, the half-long vowel is spelled with
only one letter. There is also a tendency towards foot isochrony in Livonian,
similarly to Estonian.

Half-long vowel in the second unstressed syllable

The question of a half-long second syllable in Livonian has attracted atten-
tion since the beginning of the 20" century. Already in 1925 Lauri Kettunen
pointed to the fact that if the vowel of the first syllable is short and is
followed by a short consonant or a weak (or in other words short) gemi-
nate, the vowel of the second syllable is half-long: iza ’father’, oppis 'he/she
studies’ (Kettunen 1925).

According to Lauri Posti a half-long vowel can occur in the second or
fourth syllable of the word if the vowel of the preceding stressed syllable
is short and the intervocalic consonant has a short quantity (Posti 1936).
Also, it is possible for sted to occur in an unstressed half-long vowel.
According to Posti this is only true for Eastern Livonian. In Western
Livonian, there is no sted in the vowel of the second syllable, which in
Posti’s opinion is related to the fact that the vowel of the first syllable in
Western Livonian is slightly longer than the first syllable vowel in Eastern
Livonian. In front of a voiced consonant, the first syllable seems even longer
than in front of a voiceless consonant. This stretching of the first syllable
causes the vowel in the second syllable in Western Livonian to be shorter
than that in Eastern Livonian.
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Hille Pajupuu and Tiit-Rein Viitso have studied Livonian polyphthongs
(Pajupuu, Viitso 1986). They claim that similarly to Estonian in Livonian
there exists an inverse proportionality between the vocalisms of the second
and the first syllable: a (half-)long vowel in the unstressed second syllable
appears only in words with a short polyphthong in the preceding syllable.

It is already mentioned above that Livonian is one of the languages inves-
tigated in an ongoing study of Finno-Ugric prosody. As some data from this
study concerning the half-long vowel will be used in the current paper, a brief
detailed overview of the results presented in Lehiste, Teras, Ernstreits, Lippus,
Pajusalu, Tuisk, Viitso 2008 will hereby be given. It should be kept in mind
that data in this study consists of test words extracted from read sentences.

Thus, the CV.CV structure in Livonian represents words with a first
syllable containing a short monophthong and a short diphthong, and with
a second syllable containing half-long vowel (V). Examples of this type of
words are: kadiutb 'disappears’, tuba ‘room’, vieda ’drag/pull (Imp2Sg)’.
Words of this type have a longer vowel in the second syllable than in the
first syllable. Both the short vowel and the short diphthong are followed
by a second syllable of the same kind of half-long duration.

Vowel durations, standard deviations and V1/V2 duration ratios in
CV.CV type of words are presented in Table 1.

Table 1
Vowel durations (in m§), standard deviations and V1/V2 duration ratios
in disyllabic CV.CV and CYV.CV words produced by 8 speakers
(YV — short diphthong = V1 in the table, N — number of occurrences)

CV.CV
Position N Vi V2 V1/V2 Foot
PF 19 107 218 0.5 410
10 31 53
SF 19 100 203 0.5 393
15 24 28
Overall average 38 103 211 0.5 401
12 28 42
c'v.cv
Position N Vi1 V2 V1/V2 Foot
PF 9 142 222 0.6 453
25 38 42
SF 10 149 200 0.7 451
39 32 66
Overall average 19 146 210 0.7 452
32 35 54

Data for short vowels and short diphthongs are presented separately.
As can be seen, a short diphthong is on an average 43 ms longer than a
short vowel (the difference is statistically highly significant at the p < 0.0001
level). Second syllable durations are practically identical (211 and 210 ms),
and the duration ratios are similar — on average 0.5 and 0.7. This word

1* 3



Tuuli Tuisk

structure resembles an Estonian word in the short quantity (V1/V2 = 0.6,
see Lehiste 1997), where the second syllable is half-long (V).

Average fundamental frequency values of CV.CV and C'V.CV words
are presented in Table 2.

Table 2
Average FO values, the distance of FO peak from the beginning of V1 (%),
and standard deviations (Hz) in disyllabic words with a short open first syllable
and a half-long second syllable vowel (CV.CV, CVV.CV words)
in phrase-final and sentence-final position
(Phrase-final position: 2 male and 6 female speakers, sentence-final
position: 2 male and 5 female speakers) (N — number of occurrences)

Position | Speakers | N v V2
F0 beginning | F0 peak | FO end | Peak % | FO beginning | F0 end
PF Male 6 168 191 186 75 175 116
13 4 7 12 3 16
Female |16 235 266 249 79 222 194
26 22 20 7 20 17
SE Male 7 176 179 160 21 140 94
15 11 11 13 5 5
Female |13 180 181 157 12 165 151
11 12 7 3 7 10

Phrase-final words were mostly produced with a late FO peak on the
first syllable, and falling FO on the second syllable. However, there were
some exceptions between speakers. Sentence-final words were generally
produced with an early FO peak in the first syllable followed by an FO fall.
Again, some differences between speakers were detected.

There are also a number of words in Livonian where an open long first
syllable is followed by a half-long vowel in the second syllable. In some
of them the vowel of the second syllable is provided with a macron in
spelling, but in some words the half-long vowel was found in words where
the second syllable was not marked as long. The materials on read sentences
contained two such words: vordz 'stranger’ and kiraz 'axe’. Words with a
long open first syllable and a half-long second syllable vowel have a V1/V2
ratio of 1.7—1.8, and words containing a long open first syllable and a
short second syllable vowel have a V1/V2 ratio of 2.3—2.6. These two word
types are clearly distinguished on the basis of V2 duration and V1/V2
ratios. According to earlier results from spontaneous speech, there might
also be a difference between speakers (Tuisk, Teras 2009). On the basis of
the duration ratios some speakers differentiated the two types of words
similarly to Estonian Q2 and Q3 words, while some did not.

Words with a long open first syllable included those containing a long
diphthong as their first syllable nucleus. There was one word with a long
diphthong (aiga ’shore’) and a half-long vowel in the second syllable, spelled
with a macron. In words where the second syllable vowel is half-long, the
duration ratio of vowels was 1.0—1.1. A triphthong, too, can be the nucleus
of a long open first syllable. There was one word with a triphthong in the
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first syllable and a half-long vowel in the second syllable, spelled with a
macron (kuoigid 'ships’). Duration ratios in these word types were 1.0—1.2.

Research aims

The aim of this paper is to carry out an investigation of the realization of
the temporal and tonal characteristics of the words consisting of a short
first syllable and a half-long second syllable in spontaneous speech. Taking
into account previous studies on Livonian quantity and tonal structure, it
is hypothesized that temporal characteristics remain stable in spontaneous
speech, while tonal characteristics are not as stable in spontaneous speech
as in read speech.

Kari Suomi has studied durational and tonal correlates of accent in Finnish
(Suomi 2005a; 2005b; 2007). According to him the motivation for certain dura-
tional changes is the fact that they help to achieve tonal uniformity. At a
certain point all words have the same value. For example, comparing two
Finnish word types, it is possible to claim that the differences in the durations
of the second syllable in setd and seiko word types compensate for the differ-
ences in the first syllable durations (for details see Suomi 2005). The inter-
action between durational changes and tonal characteristics of the accent is
signalled by the similar realisation of the accent in different word structures.
One of the reasons for such an interaction between the segmental structure
and the tonal rise-fall movement might be the fact that it helps to perceive
the durational contrasts. Suomi gives another example by comparing such
word types as kafo and kaato. If the tonal movement in the first syllable is
clearly rising-falling, the word is probably kaato, but if the movement is just
rising, it is kato. Looking at the second syllable, if the tonal movement is
somewhat lower and slightly falling, the word perceived is kaafo. In the
word type kato, there is a steep fall in the second syllable. In addition, the
duration of the second syllable helps to distinguish these words. The duration
of the second syllable is short in kaato and long in kato. As a consequence,
if the first syllable is short, the second syllable gets lengthened, and this
lengthening is in accordance with the location of the turning point of the
fundamental frequency.

Taking into account all these observations similar tendencies in Livonian
will be discussed.

Research material and method

The data from spontaneous speech used comes from the University of Tartu
Archives of Estonian Dialects and Kindred Languages (http://www.murre.
ut.ee/archives-of-estonian-dialects-and-kindred-languages/). Firstly, the mate-
rial of disyllabic words with a short first syllable containing a half-long
vowel in the second syllable will be presented. Examples of this word struc-
ture would be nana 'nose’, jema 'mother’, jumal 'God’. The test words are
from the spontaneous speech of four native Livonian speakers, who were
recorded in the 1970s. Female speaker KK was born in 1889 (Kuostrog
village), female speaker PS in 1880 (Kuo$trdg, born in Sikrdg), male speaker
JZ in 1904 (Vaid) and male speaker PD in 1909 (Sikrog). All three villages,
Kuostrog, Vaid and Sikrog belong to the Eastern part of the Livonian Coast.
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Only phrase-internal words were analyzed, as this position could be consid-
ered neutral. The words in this position formed the most complete set of
data. All test words were in stressed position. The analyzed material consisted
of 60 words.

The test words were manually tagged using PRAAT (Boersma, Weenink,
2011). The duration of each segment was extracted from the annotated
TextGrid using a PRAAT script. The fundamental frequency measures were
automatically taken at the beginning and end of each syllable. The loca-
tion of the FO and turning point relative to the beginning of the second
syllable was also established and will be presented in percentages. By turn-
ing point, the point where there is a noticeable change in the direction of
the FO contour in V2 from rising or level to falling is meant. The correla-
tion test was carried out with the statistics package R (version 2.14.0).

Secondly, the material of disyllabic words from spontaneous speech with
a long first syllable containing a half-long or a short vowel in the second
syllable will be used and presented together with similar material from the
read sentences (the material has previously been presented in Tuisk, Teras
2009; Lehiste, Teras, Ernstreits, Lippus, Pajusalu, Tuisk, Viitso 2008 respec-
tively). Examples of these word types would be kiraz ’axe’ (referred to as
Q2 words) and sodo ‘to get’ (referred to as Q3 words). Words with sted were
not analyzed.

Results and discussion

The mean vowel durations, standard deviations and duration ratios in
accented CV.CV words are presented in Table 3. Only the words with a
short monophthong in the first syllable were included in the analysis.

Table 3
Vowel durations (ir} milliseconds), standard deviations and V1/V2 duration ratios
in disyllabic CV.CV words produced by 4 speakers (N — number of occurrences)

Speaker N Vi V2 V1/V2 Foot
KK 15 81 145 0.56 283
22 18 47
PS 12 77 146 0.53 283
24 17 44
PD 17 92 193 0.49 353
17 34 43
JZ 16 95 166 0.58 319
19 30 51
Overall average 60 87 164 0.54 312
21 33 54

The results are somewhat similar to the ones of Lehiste, Teras, Ernstreits,
Lippus, Pajusalu, Tuisk, Viitso 2008 (see Table 1). The duration of the first
syllable is 87 ms and the second syllable 164 ms (103 ms and 211 ms in read
speech respectively). The durational structure here is clearly comparable to
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that of Estonian. Still, there is a slight difference compared to the results
from spontaneous speech in Estonian. In Asu, Lippus, Teras, Tuisk 2009 and
Lippus, Asu, Teras, Tuisk 2011 is studied the realization of Estonian quan-
tity characteristics in spontaneous speech. In Estonian, the mean V1 dura-
tion was about 60—70 ms and V2 duration about 80 ms in Q1. Thus, the
duration of the second syllable in Livonian is twice as long as in Estonian.
The duration ratios of the syllables remain between 0.49 and 0.58 in
Livonian, which is similar to the ratios presented in Lehiste, Teras, Ernstreits,
Lippus, Pajusalu, Tuisk, Viitso 2008. Thus, durations of the syllables and
duration ratios remain stable both in read speech and spontaneous speech.
In spontaneous Estonian, average ratio of the syllables for Q1 is about 0.7.

In Table 4 average FO values (in Hz) and standard deviations of the same
word type are presented. The results of the fundamental frequency meas-
urements reveal interesting tendencies.

Table 4
Average F0 values (Hz), the distance of FO turning point R
from the beginning of V2 (%), and standard deviations in disyllabic CV.CV words
in phrase-internal position (N — number of occurrences)

V1 V2
Speaker N
FO beginning FO end F0 beginning | FO TP | FO end | TP %

KK 15 224 228 246 248 193 13
31 35 39 40 27 10
PS 12 271 285 318 318 232 14
40 36 52 52 39 14
PD 17 109 113 118 119 95 20
5 9 7 8 12 15
JZ 16 174 189 198 198 153 6
25 27 26 26 35 8

The contour of the fundamental frequency here is mostly level or slightly
rising during the first syllable and falling in the second syllable. The turning
point of the fundamental frequency is at the beginning of the second syllable.
This is a rather intriguing situation, because the difference in the results
between read speech and spontaneous speech arises. Location of the turning
point was usually at the beginning or end of the first syllable of the word
in case of read speech (see Table 2). In Figure 1 the pitch contours of the
accented CV.CV words are presented.

Similar situation is pointed out in the case of spontaneous Estonian, where
the turning point in Q1 words is at the beginning of the second syllable (Lippus,
Asu, Teras, Tuisk 2011). The results of the read sentences show that the turning
point is towards the end of the stressed syllable in case of phrase-final posi-
tion in Livonian (the distance of FO turning point from the beginning of V1 is
75% and 79%). In case of the sentence-final position the turning point is at the
beginning of the stressed syllable (21% and 12%). In spontaneous speech in
Livonian, the distance of FO turning point from the beginning of V2 is 6—20%.
Perhaps, the difference in the location of the FO turning point could be explained
by the durational changes in the syllables, especially in the first syllable.
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Figure 1. Pitch contours of the CV.CV word structure in spontaneous speech. The
five measurement points are taken (1) at the beginning of V1, (2) at the end of
V1, (3) at the beginning of V2, (4) at the turning point, and (5) at the end of V2.

Also, the duration of the second syllable plays an important role. A
correlation test was performed to see if there is a correlation between the
duration of the second syllable and the location of the turning point. The
test showed that the correlation is positive (r = 0.383) and statistically signif-
icant (p < 0.01). This suggests that a longer V2 duration is closely related
to a late FO turning point.

Next, the overall contours of the fundamental frequency of the three
word structures are presented. The example words in the figures will serve
to represent their respective word types (jema 'mother’ referred to as Ql
structure, kiraz ’axe’ referred to as vocalic Q2 structure, and sodo 'to get’
referred to as vocalic Q3 structure). The results of the read speech and the
spontaneous speech are presented in separate figures. In Figure 2, only the
results of phrase-final test words are presented. In spontaneous speech (see
Figure 3) two types of FO turning point location appeared in words simi-
lar to Estonian Q3, and are referred to as sodo 1 and sodo 1L

With some exceptions, the overall contours of the three word types
somewhat support the idea of Kari Suomi about the tonal uniformity. The
overall tonal contour is quite clearly rising-falling in most of the cases,
despite the durational differences in both syllables. Average durational ratios
of the syllables of the three word structures presented in Figures 2 and 3
are about 0.5 for the words similar to Estonian Q1, 1.7—2.2 for the words
similar to Estonian Q2, and 2.4—3.2 for the words similar to Estonian Q3.

It seems that it would be appropriate to consider the concept of foot
isochrony at this point. This is an important aspect which is similar in
Estonian, where a longer first syllable is followed by a shorter second sylla-
ble, and vice versa, resulting in approximately equal durations of the S1 +
52 and S3 + 5S4 sequences (Ross, Lehiste 2001). Figures 2 and 3 illustrate
the tendency to balance syllable durations in order to arrive at foot
isochrony.
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Figure 2. Pitch contours of the three word structures of disyllabic words in read
sentences (both female and speakers). The four measurement points are taken

(1) at the beginning of V1, (2) at the end of V1, (3) at the beginning of V2,
and (4) at the end of V2.
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Figure 3. Pitch contours of the three word structures of disyllabic words in
spontaneous speech (female and male speakers). The four measurement points
are taken (1) at the beginning of V1, (2) at the end of V1, (3) at the beginning
of V2, and (4) at the end of V2.

The results provide support for the claim by Suomi (2005a; 2005b) that
like in Finnish, there seems to be a single overall FO tune also in Livonian,
irrespective of word structure, and that segment durations are adjusted in
order to reach this uniform tonal goal. Yet, Suomi finds it somewhat para-
doxical that in Finnish where the quantity opposition serves important
contrastive functions, and where tonal properties have no corresponding func-
tion, segmental durations are nevertheless secondary to accentual tonal
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purposes. In other words, a uniform tonal movement appears to be the primary
goal, and segmental durations in different word structures vary extensively
in order to guarantee that the uniform tonal goal is reached. In Livonian, the
situation is perhaps not that surprising, as in the Livonian prosodic system
both temporal and tonal features play a very important role.

Conclusion

The main aim of this paper was to give an overview of the role of dura-
tion ratios and fundamental frequency in spontaneous Livonian. The results
of the analysis described in the present paper indicate that the prosodic
structure of disyllabic Livonian words with a short first syllable and a half-
long second syllable resembles that of Estonian disyllabic Q1 words. While
the temporal characteristics appear to be stable both in read speech and
spontaneous speech, the tonal characteristics show an interesting variation
in the FO turning point alignment.

The analysis of the interaction between the tonal alignment and dura-
tional changes in the three structures of disyllabic words confirmed a tendency
towards foot isochrony in Livonian. Similarly to Finnish, the overall pitch
contour of disyllabic words fit in the pattern of the tonal uniform in different
word structures.

Address

Tuuli Tuisk
University of Tartu
tuuli.tuisk@ut.ee

REFERENCES

Aasmdade, N, Pajusalu, K, Zirnask, T. 2010, Variability of Vowel
Durations in Erzya And Moksha. — Congressus XI Internationalis Fenno-
ugristarum. 11th International Congress for Fenno-Ugric Studies. Summaria
Acroasium in Sectionibus, Piliscsaba, 9—17.

Asu, E. L, Lippus, P, Teras, P, Tuisk, T. 2009, The Realization of
Estonian Quantity Characteristics in Spontaneous Speech. — Nordic Prosody.
Proceedings of the Xth Conference, Helsinki 2008, Frankfurt, 49 —>56.

Boersma, P, Weenink, D. 2011, Praat. Doing Phonetics By Computer
(Version 5.3) [Computer program]. http://www.praat.org/.

Kettunen, L. 1925, Untersuchung iiber die livische Sprache I. Phonetische
Einfiihrung. Sprachproben, Tartu (ACUT B VIII).

Lehiste, I. 1960, Segmental and Syllabic Quantity in Estonian. — American
Studies in Uralic Linguistics, Bloomington (UAS 1), 21—82.

—— 1997, Search for Phonetic Correlates in Estonian Prosody. — Estonian
Prosody: Papers from a Symposium, Tallinn, 11—35.

Lehiste, I, Pajusalu, K. 2010, Experimental Study of Prosody in Finno-
Ugric Languages. — Congressus XI Internationalis Fenno-ugristarum. 11th
International Congress for Fenno-Ugric Studies, Piliscsaba, 225—245.

Lehiste, I, Teras, P, ErnsStreits, V, Lippus, P, Pajusalu, K,
Tuisk, T, Viitso, T-R. 2008, Livonian Prosody, Helsinki (MSFOu
255).

Lippus, P, Asu, E. L, Teras, P, Tuisk, T. 2011, Quantity-Related
Variation of Duration, Pitch and Vowel Quality in Spontaneous Estonian
(Manuscript, submitted to the Journal of Phonetics).

10



Tonal and Temporal Characteristics of Disyllabic...

Markusa, D. 1991, Syllable Tonemes in Latvian. — Proceedings of the XIIth
International Congress of Phonetic Sciences. August 19—24, 1991. Volume
2/5, Aix-en-Provence, 242 —245.

Pajupuu, H., Viitso, T-R. 1986, Livonian Polyphthongs. — Estonian
Papers in Phonetics 1984 —1985, Tallinn, 96—130.

Posti, L. 1936, Liivin kielen intonaatioista — Vir., 314—326, 384.

Ross, J., Lehiste, I. 2001, The Temporal Structure of Estonian Runic Songs,
Berlin—New York.

Suomi, K. 2005a, Suomen kielen prominenssien foneettisesta toteutumisesta.
— Vir,, 221 —243.

—— 2005b, Temporal Conspiracies for a Tonal End. Segmental Durations and
Accentual FO Movement in a Quality Language. — Journal of Phonetics 33,
291—309.

—— 2007, On the Tonal and Temporal Domains of Accent in Finnish. — Jour-
nal of Phonetics 35, 40—55.

Tuisk, T, Teras, P. 2009, The Role of Duration Ratios and Fundamental
Frequency in Spontaneous Livonian. — LU XLV, 241 —252.

TYYJIH TYHCK (Tapty)

TOHAJIBHBIE I TEMITIOPAJIbBHBIE CBOI7ICTB:A AOBYCJIOJKHBIX CJIOB
B CIIOHTAHHOWN JIMBCKOMN PEYN

CraTps IOCBAIeHa IPOCOANHU CIOBa B IMBCKOM sA3bIKe. IIpeskae Bcero paccmaTpu-
BaeTcsl poHeTHYeCKasl peanmsanus Koiamdecrsa 1 ToHa. OnHa M3 3amad aBTOpa —
B CIIOHTaHHOJI peul BBIABUTH TEMIIOpalbHbIe 11 TOHAJIbHbIE CBOVICTBA TaKMX JIBYCIOXK-
HBIX CJIOB, B KOTOPBIX IIEPBbIil CIOT KPaTKUii, a BTOPO MOIyAONTUI (CTPyKTypa
CV.CV). 3anuce CIOHTAaHHOI pedy YeThIpex JMBCKUX MHPOPMAHTOB MCClleoBalach
B aKyCTUKO-(pOHETIUECKOM acIiekTe. Pe3yIbTaThl aHaIM3UPOBAIICh COOTBETCTBEHHO
VX pOJM B IPOCOAMYIECKON CTPYKType IMBCKOTO sA3bIKa. Kpome TorO, aHanmsmpo-
BalMICh KOHTYP OCHOBHOIO TOHA ¥ B3alIMO3aBMCUMOCTh M3MEHEHMI IJIUTEeIbHOCTIU
B JIBYCIIOKHBIX CIOBaX TPeX Pa3HBIX CTPYKTYP.
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