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ABSTRACT

de Silva, Viola

Quantity and Quality as Universal and Specific Features of Sound Systems.
Experimental Phonetic Research on Interaction of Russian and Finnish Sound
Systems

Jyvéskyld: University of Jyvaskyla 1999, 197 p.

(Studia Philologica Jyvéskylédensia,

ISSN 0585-5462; 48)

ISBN 951-39-0482-2

Russian and Finnish summary

Diss.

The present study investigates the differences on word level between Russian
and Finnish, namely, the rhythmic structure of disyllabic, trisyllabic and
quadrisyllabic words and segmental quality involved in the rhythmic struc-
tures. Finnish is a language whose phonological system includes the opposition
of short/long both in consonant and in vowel quantity which is not an indica-
tion of stress as both stressed and unstressed vowels can be long and short. In
Russian durationis a parameter of stress and vowels have three different stages
of duration. Apart from the duration V [+stress], V [-stressl] and V [-stress2]
can have different quality as well. Where Russian consonant system is con-
cerned the duration can be dependent on the intrinsic quality of the consonant
as well as it can be affected by palatalization. Word melody was also studied.

The present study included six experiments. Three of them were pilot
studies on knowledge of Russian stress and perception of Russian stress by
Finns, and Finnish stress by Russians. Also, there was a pilot study on duration
of vowels in disyllabic Russian (N=86) and Finnish (N=84) words, both isolated
and in sentences, read by Russians and Finns, and an experiment on disyllabic
(N=142) and trisyllabic (N=95) Russian isolated words read by a Russian nor-
mative speaker and four Finns. One pilot study consisted of Russian (N=18)
and Finnish (N=9) quadrisyllabic words which were read by Russian and Fin-
nish subjects isolated as well as in different sentence positions, accented and
unaccented.

The results of the analysis proved that the three-leveled hierarchy of
vowel duration exists in the normative Russian pronunciation, but the negative
interference of Finnish leads to two stages: (very) long and (very) short. The
vowel duration together with durational differences in consonants whose du-
rational distribution is greater in the pronunciation of Finns disturb the
rhythmic structure of single words in Russian. The vowel quality in the studied
vowels, phonemes /a/ and /i/, had less variation in the pronunciation of the
Finnish subjects than in the pronunciation of the Russian. The variations in
melody curves were more in the pronunciation of the Russian subject.

Keywords: phonetics, Russian, Finnish, word prosody, foreign language quisi-
tion, segmental duration, segmental quality, word melody
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PHONETIC TRANSCRITION OF RUSSIAN

VOWELS CONSONANTS
IPA Russian IPA Russian
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OTHER SYMBOLS
PW phonetical word
TP1 transitional part in the beginning of a sound
TP2 transitional part at the end of a sound
SP steady state
[+stress] stressed
[-stress] unstressed
[-stressl] unstressed, first stage of reduction
[-stress2] unstressed, second stage of reduction
[+pal] palatalized
[-pal] non-palatalized
[+lab] labial
[-lab] non-labial
[+vel] velarized
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1 INTRODUCTION

The teaching of phonetics especially when it concerns a foreign language,
comprises of many different problems. It is well known that the differ-
ences of vowels and consonants as well as the prosodic systems have
been a subject of study of continuous contrastive research in the case of
major languages, e.g., English, German, French and Russian. However, it
is interesting to note that with the increasing demand for the knowledge
of the Finnish language, as has been evinced in the researches conducted
in present times, the study of the rhythmic structure of the Finnish lan-
guage vis a vis other languages has become a focal point of interest.

Russian language has been intensively taught to foreigners since
the early 1950’s. In the process of teaching the language to speakers of
other languages, phonetics has played an important role and methods of
teaching phonetics to foreigners have been developed. Teaching phonet-
ics is based on studies on interference of different languages (IZS 1987),
including the Finnish interference in Russian (Ljubimova 1988).

One major problem for foreign language learners in the Finnish
phonetical system is the short and long consonants and vowels and their
durational relationship in the rhythmic structure of Finnish words. This
question was thoroughly studied in the 1960’s by Wiik (Wiik 1965,
Wiiké&Lehiste 1968), Lehtonen (Lehtonen 1970) and Lehiste (Lehiste 1970).
Teaching Finnish to foreigners has become an earnest pursuit only lately
and rhythmic structure with short and long sound segments has ap-
peared to be among the most difficult features of the Finnish phonetical
system to learn for foreigners, including, e.g. Russians, whose need and
interest to study Finnish has increased tremendously. From this aspect it
is interesting to study the Russian rhythmic structure as well and com-
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pare it with Finnish. The problem arises in both ways: when teaching
Russian to Finns and Finnish to Russians.

This research is the first effort to compare the rhythmic structures
of Russian and Finnish. As the whole question is vast, this work can only
be considered as the tip of the iceberg. It will give evidence of three types
of rhythmic structures, namely CVCV(C), CVCVCV(C) and
CVCVCVCV(C) structures, and of those with limited vowel set up,
namely of /a/ and /i/ in different positions.

In the comparison of the above mentioned rhythmic structures of
words in the two languages, namely, Russian and Finnish, all possible
factors which could effect the word's rhythmic structure should be taken
into consideration. Thus, it is necessary to study the differences both in
segmental and prosodic systems. When the word structure is compared
in this work, sentence prosody is left out as such and the main subject of
the study is word prosody. Nevertheless, the rhythmic structure of single
words includes two different types of phenomena: firstly, the features of
the word itself such as the number of syllables, the place of stress, the
length of the phonologically meaningful words, and, secondly, the fea-
tures which depend on the position of the word in a phrase such as in an
accented and unaccented position.

This research concerns the characteristics of the Russian sound
system which differs in their nature and function from Finnish:

1) The phonetic rules in the organization of the rhythmic structure
of words, absolute and relative (intrinsic) duration of vowels and conso-
nants in disyllabic, trisyllabic and quadrisyllabic words and the ways of
realization of the frequency of the fundamental tone).

2) The special qualities of sound segments, vowels and conso-
nants, mostly concentrating on the features which are included in the
phonological opposition of the hard ([-pal]) and soft ([+pal]) consonants
(coarticulation, quality of vowels, features of consonants).

This research is built on the contrast of normative Russian pro-
nunciation with the differences which appear in the Russian pronuncia-
tion of Finnish subjects. The conception of normative Russian pronuncia-
tion is based on the corresponding works on Russian phonetics and on
the results of the analysis made by the author.

The experimental data of this work consists mainly of disyllabic
and trisyllabic Russian isolated words read by the above mentioned sub-
jects. For the purpose of comparing the sound quality also some Finnish
words were read by these subjects. Apart from that, the data includes
Finnish and Russian disyllabic isolated words and the same words in sen-
tences which were read by different Finnish and Russian subjects in the
mother tongue as well as in the non-native language, and some Russian
and Finnish quadrisyllabic words which were read both in isolated as
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well as in different sentence positions. All the mentioned data was
acoustically analyzed. Before the acoustic analysis there were perception
tests which consisted of Russian isolated words and words in short texts
as well as Finnish isolated words.

The present study has an essential meaning in understanding the
relationship between the universal features of sound systems (which are
connected with their anthropomorphic nature as the sound sequences are
generated and perceived by human beings) and the special qualities
which are dependent on a concrete phonological system. Russian and
Finnish in this case represent a great interest as the phonetically similar
phenomena (duration of vowels and consonants, quality of vowels) have
different phonological status. Experimental phonetic research of the ob-
jective (acoustic) characteristics and their meaning for perception of
speech by natives must give important information about the relative im-
portance of the universal and special qualities in the sound system of the
language concerned when it is used by a native as well as by a non-native
who is studying the language.



2 COMPARISON OF SOUND SYSTEMS

2.1  Phonological and phonetical system of Russian

The phonetical system of Russian language forms the foundation of this
study. The final task in teaching pronunciation is to achieve correct
rhythmic structure of Russian disyllabic and trisyllabic words with the
basic segmental contents and syllable structure, i.e. CVCV(C) and
CVCVCV(C), and to try to eliminate the Finnish interference in the pro-
nunciation of Finns learning Russian. For that purpose we have to make a
contrastive analysis of the phonetical and phonological systems of both
languages.

The Russian phonetical structure includes a fairly simple vowel
system but a complicated consonant system. Considering the distribution
of vowels vs. consonants, there are considerably more consonants in
speech than vowels. One can state that the ratio of vowels and consonants
in Russian is completely different from Finnish, which incidentally is
very rich in vowels. Although the situation has changed from the statis-
tics given by Hakulinen, where for 100 vowels there are 96 consonants in
Finnish and 150 in Russian (Hakulinen 1968:15), the basic difference be-
tween Finnish and Russian remains. Russian has more consonants due to
two reasons. Firstly, each syllable has only one vowel, i.e. there are as
many syllables in a word as there are vowels. Secondly, there are more
consonant clusters of different consonants and they may appear in all
positions in words, i.e. in word-initial, word-medial as well as in word-
final position. In native Finnish words, in contrast, consonant clusters or
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geminates are not allowed in word-initial and word-final positions al-
though in loan words they do appear as, for example, in prinssi (a prince).

Where Russian consonants are concerned they are pronounced
clearly and comparatively equally long in any word position, unlike the
vowels. Generally, the duration of consonants changes less than the du-
ration of vowels. Thus, the rhythmic structure of a word is less dependent
on the features of consonants than on the features of vowels.

2.1.1 Russian vowels

Vowels play an important part in word and syllable structure in Russian
as they are the only syllabic segments. Every syllable has a vowel, i.e. it is
the syllable nucleus, and, as mentioned above, there is only one vowel in
each syllable in words of Russian origin, i.e. there are no double vowels
or diphthongs.

There is much variation in vowels within a word because of the
coarticulation of the adjacent consonants. The changes are very strong
especially after [+pal] consonants. That is seen in the formant structure of
all vowels, but most clearly in vowel [4], as when it is in position CIVC),
the F, -pattern is in the normal a-position only for a short period.

The Russian vowel system is dependent on the word stress as
well. More vowels appear in the stressed, [+stress], position than in the
unstressed, [-stress], position. Apart from that, the quality of the vowels
is strongly dependent on the stress, i.e. the [-stress] vowels are reduced
(shorter) and often different in quality compared with the [+stress] ones.
Generally the Russian vowel segments are not considered difficult for a
Finn to learn, except one vowel, [i] which is central, i.e. [-front] and [-
back], and thus differs from [i] although both are [+close].

2.1.1.2 Main vowels

The Russian vowels which appear in [+stress] positions each have one
variant which is considered as the basic form of the particular vowel. The
articulatory division is mostly used. According to closeness, the main
vowels can be divided into:

1) close (high) (rmacHsrit Bepxaero nogséMa), [i], [i] and [u],

2) medial, or half close and half open (rnacHuit cpensero nogbéMa),

[e] and [0], and

3) open (low) (rnacHHI HHXHero noabéMa), [a].
According to frontness the main Russian vowels can be divided into

1) front (rnacHsiit nepennero psna), [i] and [e],

2) central (rnacHui#t cpenHero psina), [i] (and [a]), and

3) back (rmacumiét 3agHero psifa), [u], [o] (and [a]).
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The vowel [a] is considered as a) [+front] (S¢erba 1983, Matusevi¢ 1976),
b) central (mixed) (Avanesov 1984) or c) [+back] (Jones&Ward 1969, Bon-
darko 1998). The feature [+back] would mean the similarity with the
equivalents in many other languages, including Finnish. According to
Sterba, the Russian [4] differs from the similar vowels in some European
languages (French, English and German) (S¢erba 1983:56). The articula-
tory division of the main vowels is given in Figure 1.

[+front] \ [+central] [+back]
[+high] i i u
[+medial] e o
[+low] \ a
FIGURE 1 Articulatory division of the Russian main vowels.

Of the main vowels [u] and [o] are labialized ([+rounded]) (1a6nanuso-
BaHHBIe/ory6nénHse). It means that only [+back] vowels are in Russian
[+rounded]. This causes problems for Russians in pronouncing Finnish
[@®] which is [+front] and [+rounded].

In teaching pronunciation it is common to start the introduction of
the Russian vowels from the 6 segments, [a], [o], [u], [e], [i] and [i]
(Bondarko 1977, 1981a and 1998, Matusevi¢ 1976, S¢erba 1983a, Gram-
matika 1982 etc.). Another principle is to start from 5 main vowels leav-
ing [i] off (Avanesov 1984). Anyway, all six vowels appear in [+stress]
position, for example, dam [dam] (I give), dom [dom] (a house), dya [dui]
(blowed), 0Oeao [dieta] (a business), nuau [piil1] (drank), nbwau [pili]
(genitive of dust).

The differences between the formant structures of the main vow-
els can be acoustically measured. The F-pattern is the set of resonance
frequencies of the vocal tract during the different articulation move-
ments. There is always a connection between articulation and acoustics
(Bondarko 1977 and 1981, Fant 1970, Halle 1971, Ladefoged 1979 etc.).

Thorough acoustic investigations of the Russian sound system in-
cluding vowels have been done in Moscow by Zlatoustova (1962), in
St.Petersburg (Bondarko 1960, 1974 and 1977) as well as by Fant (1970)
and Halle (1971). Fant and Halle have discussed the Russian vowel sys-
tem in the framework of acoustic distinctive features (Jakobson, Fant &
Halle 1952).
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The special articulation features of the main Russian vowels com-
pared, for example with Finnish, are the diphthonglike quality of [o] and
[i]. The vowel [o] starts with an u-like sound which is said to be caused by
more lip-rounding at the beginning of the articulation. Moreover, [i] starts
with a lower and a more back position of the tongue which are its typical
features and ends like [i]. Apart from that, the diphthongization is typical
to all Russian vowels in [+stress] position, except [i] before or after a soft
consonant (Bondarko et al. 1997:62). The diphthonglike quality is clearly
seen also in the F,-patterns of all mentioned vowels (Kuznetsov 1997).
According to Serstinova the diphthong quality is most common in [e]
where 28 % of all its realizations were like diphthongs, while 18 % of re-
alizations of [i] were diphthongs (Serstinova 1997:136).

2.1.1.2 Allophones of vowels

The quality of the main Russian vowels changes contextually, i.e. instead
of the main allophone they have their combinational allophones. The
most obvious change happens in the initial and final part of the vowels
before and after a palatalized consonant (C [+pal]/C)) but also labial
coarticulation before and after a labial consonant (C [+lab]) is noticeable.

Where the palatalization is concerned, it can be noticed as an i-
transition, i.e. a rise of F, in the spectrum of the vowel on the side of C
[+pal]. In articulation it means that the vowel following Ci is closer than
the same vowel following C [-pal] . That is most obvious in vowel [a] and
least obvious in vowel [i]. The non-palatalization or palatalization of the
preceding consonants can be seen in the combinatory transcription signs
of the above mentioned vowels:

C [-pal] (C) + [a], [0]), [u], [e], [i]
C [*+pal] (C) + [a], [e], [«], [e], [i]

The effect of the following [+pal] consonant on the preceding vowel is
less than the effect of the preceding C (Bondarko 1974, 1977, 1981). How-
ever, in more exact transcription it could be taken in consideration.

The medial part of the Russian vowels, even of the [+back], often
remains the same as it is in an isolated pronunciation of the vowel. Thus,
using the IPA transcription signs [a], [e], [&] for V [+stress] after C [+pal],
which are used in Western literature (Jones&Ward 1969), does not give a
full picture of the nature of the vowels.

The effect of C [+lab] on the following or preceding vowel is that
the frequency value of F, is lower. The frequency of such an occurrence is
more certain if the consonant concerned is [-pal]. This is not taken in con-
sideration in the IPA transcription used here.
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The pronunciation as well as the acoustic characteristics of Rus-
sian vowels depend a lot on their position in the word. The place of stress
in the word defines the vowel duration and quality. The main vowels and
the combinatory allophones which were described above are all vowels
in a stressed position, V [+stress].

When any vowel occurs in an unstressed position, V [-stress], it
becomes shorter, i.e. it undergoes a quantitative reduction. Apart from
that, some vowels undergo a qualitative reduction as well. Vowels [u], [i]
and [i] have only the quantitative reduction, but [a] has both quantitative
as well as qualitative reduction in [-stress] position. But where vowels [e]
and [o] are concerned, they appear in [-stress] position only in very rare
cases in loan words and foreign names, such as paduo [radio] (radio),
Ilonen [[o'pen]. Otherwise [e] and [o] alternate with other vowels in [-
stress] positions.

There are also two different [-stress] positions. The first stage of
reduction, [-stress1], where the reduction is weaker, concerns the syllable
preceding the stressed one and the initial syllable of the word starting
with a vowel as well as the word-final open syllable, for example, asro-
moounp [aftoma,biili] (a car), sansiTo ['zaniata] (occupied). Only the follow-
ing vowels are possible in position [-stressl]:

C +[al, [u], [4]
C+ 0l [¢]

The second stage of reduction, [-stress2], where the reduction is more in-
tensive, concerns the rest of the [-stress] positions. The following vowels
are possible in position [-stress2]:

C +[3], [u], [1]
C +[a], (1], [¢]

The acoustic studies of Russian vowels, especially the movements of F,-
pattern, have proved that V [-stress] undergoes a constant change in the
quality within a short period of time during the pronunciation and in the
process of its perception can be identified as many other different vowels
(Kuznecov 1997, Serstinova 1997). This means that the quality of the
original vowel might be lacking completely.

Table 1 shows that there are more [+stress] vowels in Russian than
[-stress] vowels. Altogether, there are 8 vowels which appear in [+stress]
position:

[4], [a], [o], [e], [e], [], [i] and [i]
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but only 6 vowels which can appear in [-stress] position:

[a], [3], Pa), [1], [1], [u] and [s].

The articulation features of the vowels [A], [9] and [is] differ from the
other vowels in such a way that [a] is [+back] and medial, [9] (in Russian
transcription 1) is central and medial, and [is] (in Russian transcription b)
is half-close [+front]. The last one, [is], is so much different from [s] that
a different transcription mark is necessary.

TABLE 1 The stressed vowels and their reduced ([-stress]) equivalents in
Russian

a o e 1 1 u
C[-pal]+V [+stress] a o € i u
C[+pal]+V [+stress] a ) e i a
C[-pal]+V [-stress1] A 1 u
C[+pal]+V [-stressl] 1 Y
C[-pal]+V [-stress2] ) 1 u
C[+pal]+V [-stress2] iy 1 |

The vowel [A] is only possible in the first stage of reduction ([-stressl1]),
for example, dana [da'ta] (gave), sasza ['vaza] (a vase), while the vowels [o]
and [}a] are possible only in the stronger reduction (see below). The cen-
tral medial vowel [o] differs in quality in different environments, i.e. its
quality strongly depends on the coarticulation of the adjacent consonants,
for example, camosapa [soma'vara] (a samovar) - noTuxoHnKy
[patii'xoniku] (little by little), while [ia] is close to [i], as in uacosoii
[tJiasa'v0j] (of one hour's duration). Vowel [ia] could be considered as an
allophone of /i/.

The experimental data of this research includes [4], [a], [i] and [i]
of the [+stress] vowels and [a], [1], [1], [2] and [i5] of the [-stress] vowels.

21.2 Vowel phonemes

There are two divergent opinions among the Russian phoneticians re-
garding the amount of vowel phonemes in Russian. On the one hand, the
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representatives of the St. Petersburg phonological school (Bondarko,
Verbickaja, Zinder etc.) along with some others (for example, Gvozdev)
continue the tradition of S¢erba in their acceptance of six vowel pho-
nemes corresponding to the six main vowels given above. The represen-
tatives of the Moscow phonological school, on the other hand, are of the
opinion that there are only five vowel phonemes since they consider [i] as
an allophone of /i/.

According to S¢erba /i/ could be considered as an independent
phoneme but not to the same extent as /a/, /e/, /i/, /o/, /u/, as it
plays a semantic role in some word roots (S¢erba 1983:50). In his other
works, S¢erba analyzes the position of /i/ in comparison with /i/, for ex-
ample, agreeing that /i/ cannot differentiate words in a similar manner
like /i/: in Russian u [i] (and), and he agrees with the principle of the
complementary distribution where [i] alternates with [i], even in morpho-
logical endings, but, at the same time, he sticks to the idea of a separate
phoneme (S¢erba 1957:177).

Using the basic phonological rule of complementary distribution,
however, it can be proved that [i] is not a separate phoneme but an allo-
phone of /i/ as they are in a complementary distribution: [i] does not
ever occur in a word-initial position after a [+pal] consonant and while
/i/ can start a word, it never occurs after C [-pal], nor is it an independ-
ent phoneme in the acoustic interpretation suggested by Jones. In the
opinion of this author, the distinctive features of Russian vowels could be
described as following: open/close and rounded/unrounded but not
front/back and high/low tongue positions (Jones 1971:161).

Baudouin de Courtenay shared a similar opinion that there is only
one phoneme /i/and added to this argument that in the rhymes of po-
ems, /i - i/ form the rhyme together, for example, 3a0buma [za'bita] -
nocuna [na'siita] (Baudouin de Courtenay 1912:98). In this case, the Rus-
sian vowel system has five vowel phonemes. He thus agrees with the
theory of the representatives of the Moscow phonological school
(Avanesov 1984, Reformackij 1995, Panov 1979, Kasatkin 1995 etc.) that
there are only five vowel phonemes in Russian and [i] and [i] are allo-
phones of the same phoneme. Trubezkoy (1969), a representative of struc-
turalism, also shares the opinion of the Moscow phonological school.

There exists another, a third, way to approach the Russian pho-
nological system which is in direct opposition to both ways described
above. This approach takes the vowel system as a foundation and the
hard and soft consonants as allophones of the same consonant phonemes.
On the basis of this approach, there would be two phonemes for each
vowel. This was the suggestion forwarded by Jones (Jones 1971:159).

There have also been three different opinions in phonological lit-
erature whether the unstressed vowels are allophones or not: firstly, they
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can be considered as allophones of the original stressed vowels. Secondly,
the [-stress] vowels can be considered as separate from the [+stress]
vowels as a system in which the stressed phonemes are less in quantity
and lack some distinctive features. Thirdly, they could be considered as
independent phonemes, as a part of the phonemic inventory of Russian.

According to the Moscow phonological school, phonemes are un-
derstood as a part of a morpheme and they form 'phonemic rows'
(dporemure psane) which was an idea developed by Avanesov (Panov
1979). This means that all the positional alternatives within the same
morpheme are all the allophones of the same phoneme, in other words,
/a/, /o/ and /e/ have their own [-stress] allophones, as the [+stress] and
[-stress] allophones can appear within the same morpheme. For example,
in the word eo3uts [va'Ziit] [a] is an allophone of /o/ since it is repre-
sented as [0] in a 'strong position' ([+stress]) in the same morpheme in the
word 603 ['vos], similarly, [A] can be an allophone of /a/ as well
(Verbickaja 1976:26-27).

The interpretation of the St.Petersburg phonological school is
based on the opposition in [+stress] position of vowel phonemes, such as,
/a/-/o/,/e/-/i/ and /a/ - /i/, but the [-stress] allophones belong to
certain phonemes (Verbickaja 1976:27). Thus, for example, vowel [A] in
the word noat [pa'et] is an allophone of /a/ and the vowel [1] is the allo-
phone of /i/ even in the word seca [l1'sq], although the same morpheme
exists in form nec [Ves]. According to the St.Petersburg phonological
school, the [-stress] vowels are allophones of the [+stress] vowels, but not
always of their equivalent in the stressed position. Table 1 shows that [0]
which is different from [4] in [+stress] syllables stops being [+rounded]
and different from [a] in [-stress] position, for example, dasa [da'ta] - doma
[da'ma] or camosapa [soma'vara] - notuxousky [pati’'xoniku]. Likewise, [a]
and [e] after C [+pal] stop being different, for example, uacw: [tfi1'si], naTu
[pir'ti]. cTena [siti'nal), i.e. they are represented by an allophone of pho-
neme /i/ which is the [+close] [+front] vowel [1].

The interpretation of Halle (Halle 1971:126), that the [-stress]
vowels of Russian could be independent phonemes and distinguished by
means of the prosodic feature of accented vs. unaccented apart from other
distinctive features is not used by others.

The most logical conclusion seems to be that the unstressed re-
duced vowels are allophones of the original stressed vowels. They differ
mainly from the [+stress] allophones because of the reduction which oc-
curs both in quality and quantity (Bondarko 1981:72-74).

In this research I agree with the Moscow phonologcal school in the
fact that there are five vowel phonemes in Russian /a/, /e/, /i/,/0/ and
/u/. But I take the side of the phonological school of St.Petersburg in the
division the allophones, and do not follow the principle of phonemic
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rows. It means that /o/ and /e/ have only [+stress] allophones and all [-
stress] vowels are allophones of other vowels (Bondarko 1998:22). This
principle can be seen in Table 1. Two phonemes /a/ and /i/ are studied
with their allophones in all positions:

/a/:1) [a] and [a] ([+stress]), 2) [a] and [a] ([-stress])
/i/:1) [i] and [i] ([+stress]), 2) [1] and [1] ([-stress]).

The unstressed allophones include some different orthographic signs as
poca [ra'sa] (dew), nogesu [poavi1'zi] (imperative of take).

On the basis of acoustic distinctive features one can come to the
same phonemic conclusion as given here. All the five (or six) vowel pho-
nemes have a different formant structure. On the basis of that, the acous-
tic distinctive features compact vs. diffuse, grave vs. acute, flat vs. plain
(Jakobson et al. 1952, Fant 1970) can be applied. Table 2 shows the for-
mant values of Russian vowels calculated by Fant with different methods
(Fant 1970).

TABLE 2 The F,, F, and F, values of Russian vowels calculated with numeri-
cal calculations with high-speed digital computer, measured on a
configurative electric analog and from spectrographic analysis
(Fant 1970:109)

Vowel F, F, F,

u 231 - 300 610 - 625 2370 - 2500
o 500 - 535 780 - 900 2320 - 2500
a 616 - 700 1072 - 1080 2400 - 2600
e 420 -440 1800 - 1960 2550 - 2750
i 222 -240 2220 - 2250 2970 - 3200
i 285 - 300 1480 - 1517 2230 - 2413

As the table 2 shows, of all the Russian vowel phonemes /a/ is the most
compact, i.e. its F, is comparatively high and F, low, and /i/ is the most
diffuse, i.e. its F,is low and F, is high. On the basis of the distinctive fea-
tures grave vs. acute, [a] which is grave (back) can be differentiated from
[i] which is the most acute vowel in Russian. The third distinctive feature,
flat vs. plain (low tonality), can be used to differentiate [+rounded] vow-
els, [u] and [0], which are considered flat in contrast to other vowels.
Vowels produced by lip rounding have lower formants (Fant 1970:219).
All these acoustic features function differently with V [+stress] and V [-
stress] (Halle 1971:126).
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2.1.3 Russian consonants
2.1.3.1 Distinctive features of Russian consonants

The Russian consonant system is complicated. The fact that the phonetic
transcription and the way of describing the articulation of consonants
used in Russian phonetic literature differ from IPA makes it more diffi-
cult to explain the Russian consonant system.

Where articulation is concerned, apart from the place and manner
of articulation and opposition of [-voiced]/[+voiced] obstruents, the op-
position of palatalization divides the consonants into two groups: C [-pal]
and C [+pal], which form pairs in most cases. There are 37 consonants in
Russian and 33-37 of them are seen as independent phonemes, depending
on their interpretation. All single Russian consonants, [-pal] as well as
[+pal], can appear in any position with the exception that the [+pal] ve-
lars [x], [ki] and [+voiced] obstruents can never be in the word-final po-
sition, the latter ones because of the neutralisation of voicing opposition.
Consonant clusters are frequent and they are possible in word-initial as
well as medial and final positions. In this work the main emphasis is on
single consonants and thus the consonant clusters are left aside.

The most independent phonetical position in a word where pala-
talization is concerned for a Russian consonant is the word-final position
where its basic qualities could be described. Unfortunately, not all conso-
nants occur in this position. The position in front of a vowel, CV is also
quite a convenient position to see the quality of a consonant. The influ-
ence of the following vowel depends on the vowel itself, and there are
vowels which affect minimally the quality of the consonant. So, for ex-
ample, for Russian [-pal] dentals the position before [e], for [-pal] velars
the position before [4], and for all [+pal] consonants position before [i] are
most independent (Bondarko 1998:60).

Table 3 shows the division of Russian consonants according to the
place of articulation (articulation zones). The division is based on the
place of articulation, but in the Russian terminology which differs from
IPA, the active articulator, the tongue - 'lingua’, is used in this concept.
Thus, the dentals, alveolars and palatoalveolars, i.e. more than half of all
the consonants, belong to the same 'prelingual’ (nepenne-s3panbe) group
which, no doubt, are divided in more detailed terminology into dentals
(3y6nnle), alveolars (anbBeoisipabie) and 'prepalatals’ (nepenne-HEGHEI).
The other zones of articulation are accordingly 'mediolingual’ (cpenne-
Asb9HHE) - the palatals, and 'postlingual’ (sapnesisprannie) - the velars.
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TABLE 3 The places of articulation of the Russian consonants

Place of articulation Consonants

Labials [p]r [pJ]/ [b]/[bj]/ [m]/ [mj]

Dentilabials (f], [£], [v][v]]

Dentals (t], [t1], [d], [d], [s], [s'], [ts], [z], [2], [n], [n¥], [1], 1]
Alveolars 1], [0

Palato-alveolars (1, [3), [3:], [t], (]

Palatals j

Velars [k]r [kj], [g]: [gj]/ [X]r [Xj]

According to the manner of articulation, the Russian consonants can be
divided first into obstruents and sonorants. Table 4 shows the division of
obstruents and Table 5 the division of sonorants.

TABLE 4 Manner of articulation of Russian obstruents
Manner of articulation Consonants
Fricatives [s], [s'], [z], [Z]), [[], [3] (sibilants)
(f], [f], [v], [v], [x] (spirants)
Affricates [ts], [tF] . _ . .
Plosives (StOpS) [p]/ [pJ]r [b]r [bJ]I [t]I [t"]/ [d]I [k]I [kJ]/ [g]: [gj]
TABLE 5 Manner of articulation of Russian sonorants
Manner of articulation Consonants
Nasals [m], [mJ], [n], [nf]
Laterals (1], (1]
Tremulants [r], [¢]
Semivowel ]

The IPA division also differs from the one used in Russia to some extent.
In the Russian phonetical literature in the group of fricatives (menesrie)
only sibilants are separated from the others and they individually form
two groups whose differences are not based on the location of articula-
tion. So, what we would call the dental sibilants are in Russian terminol-
ogy 'whistling sounds' (cBuctsimme) which have two significant articula-
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tion features, namely, a narrow 'round' groove (Kpyrias meinb, Kpyrjo-
meinesre) in the front part of the mouth cavity (in the dental zone) and a
constriction that occurs only in one place (omHodokycHasi menb). And
what we call the palato-alveolar sibilants are the 'dark sibilants'
(munsimEe) which have a shallow groove further back in the mouth cavity
and another constriction, the secondary velarization, at the back of the
mouth cavity, i.e. there are two 'narrow places' (1Byx¢okycHas mIeib).

The three groups of sonorants are common in most of the lan-
guages. The Russian lateral [t] is velarised, i.e. the back of the tongue
rises during the articulation, and resembles the English dark [1]. The
tremulant [r] is a typical alveolar tremulant in the articulation of which
the tip of the tongue makes taps against the middle of the alveolar. But
the [+pal] sound [r] is not a tremulant in the full meaning of the word
(Bondarko 1998:66). In most cases it is articulated as a flap.

The obstruents are

1) [-voiced] [p], [pi) [f], [£], [t], [¥][s], [s], [ts], 4], (%], [tF], [x],
2) [+voiced] [b], [b]], [v], [V]], [d], [d], [z], [3], [g], [g']-

Most of the [-voiced] and [+voiced] obstruents form pairs, but [ts], [[:],
[tf] and [x] do not have [+voiced] pairs. The sonorants are [+voiced], and
they have no [-voiced] equivalents. Anyhow, it is common in Russian that
a sonorant in a word-final position becomes [-voiced].

Where the dental consonants of Russian are concerned, it is helpful
to go more into detail to their articulation, namely, the fact that they have
a 'dorsal’ articulation (AkiSina&Barnovskaja 1990:34, Bondarko 1998:62,
Mikild&de Silva 1997:68) which means that the tip of the tongue is down
while the articulation is formed by the blade of the tongue. This type of
articulation is important for all [+pal] consonants, even if they are not
dentals.

According to Zinder, the consonants produced with the front part
of the tongue can be divided into four groups:

1) those produced with a dorsal articulation (xopcaanunre), when the whole
front part of the tongue including the tip of the tongue articulates;

2) those with an apical articulation (amukansurre), when the tip of the tongue
articulates;

3) those with a cacuminal articulation (kakymunansuie), when the whole
front part of the tongue withdraws backwards;

4) those with retroflex articulation (petpoguaexcuuie), when the tip of the
tongue withdraws backwards (Zinder 1979:149).

A [+pal] consonant has to be dorsal because otherwise the middle of the
tongue cannot rise. The same approach is taken, for example, by Skalozub
(1960:60), Akisina and Baranovskaja (1990), Mikild and de Silva (1996).
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In phonetical literature the word 'dorsal' can have different conno-
tations. It can mean the articulation which uses the back of the tongue
(compare 'velar') and the 'dentals’, 'alveolars' and 'palatoalveolars' would
be produced with coronal articulation (Chomsky and Halle 1968).
Coronal sounds are produced with the blade of the tongue raised from its
neutral position and non-coronal with the blade of the tongue in the neu-
tral position (Ladefoged 1993:5). Palatalization of coronals involves re-
traction of the primary constriction, but it does not make the consonants
dorsals which, according to Keating, means that the active articulator of
such consonants is more back than the tongue blade (Keating 1991:11).
However it can also be used in the same meaning as we have used it con-
cerning the Russian consonants (Ladefoged and Maddieson 1996).

According to the phonological concept of the Prague linguistic
school, palatalization of the Russian consonant system is phonological,
i.e. it is one of the distinctive features of consonants. In the opposition of
[-pal] and [+pal] consonants the first one is unmarked ([-marked]) and
the second a marked ([+marked]) member of the opposition (Trubetzkoy
1969:85). The principle given by Trubetzkoy (Trubetzkoy 1969:129-130) is
followed by most Russian (Bondarko 1966, Matusevi¢ 1976, Panov 1967
and 1979, Zubkova 1974 and others) and western (Jakobson, Fant & Halle
1952, Jones 1971) phoneticians as well.

The principle that C [+pal] is the [+marked] member of the opposi-
tion is based on the argument that palatalization is always a secondary
articulation, but in the case of primary palatalization it is difficult to de-
fine as it might not be the [+marked] member of the opposition similarly
as C [-pal] is not [-marked] (Bondarko 1966, Reformackij 1970).

In other words, there are [-pal] consonant phonemes in Russian
which are in phonological opposition with their [+pal] pairs, which, in
theur turn, are also independent phonemes. In this case, palatalization in
Russian is a distinctive feature of consonants. This interpretation is based
on the assumption that there are five or six vowel phonemes which have
different allophones after C [-pal] and C [+pal].

The palatalized consonants are considered independent phonemes.
As Sterba states: " (...) Tak xe kak u /p/ u /b/, /d/ u /n/ u T.1. cornac-
HBE pycckoro sisvika /t/ u /U/, /t/ w /t/, /n/ u /ni/ ¥ T.A. BONHE
caMoCTOsITeNlbHEe (DOHEMH, T.e. OHH MOTYT BCTpedaTbCs B OJHHAKOBHIX
(poHETHYECKHX IO3HUNHUAX U pa3indaTh clioBa” (translation: "... like /p/ and
/b/, /d/ and /n/ etc. Russian consonants /t/ and /1i/, /t/ and /ti/,
/n/ and /ni/ etc. are fully independent phonemes, i.e. they can stand in
the same phonetical positions and differentiate words") (S¢erba 1983:40).
Trubetzkoy's interpretation is similar to Sterba's (Trubetzkoy 1969:129-
130).

However, there is another way to approach the phonological status
of Russian consonants as indicated by Bratkowski (1980). According to
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him, the [+pal] consonants can be considered as allophones of the [-pal].
In that case there are two types of vowel phonemes, depending on
whether the preceding consonant is [-pal] or [+pal]. In this case, the [+pal]
consonants would not represent independent phonemes. He states: "I be-
lieve, however, that it is vowel fronting that is independent, and that
palatalization of consonants is conditioned by the following vowel"
(Bratkowski 1980:329). Thus, there would be 10 vowel phonemes in Rus-
sian. The orthographic system of Russian would support this point of
view as there are two types of graphemes meaning vowels: 1) y, 3, a, u, o
meaning that the preceding consonant is [-pal], and 2) i, e, 11, 10, € meaning
that the preceding consonant is [+pal]. This opinion can be argued against
as there are [+pal] consonants ending word forms like kocts [kositi] (a
bone), scrans [fstani] (imperative: get up), and in that position the conso-
nants are independent. There are even minimal pairs where palatalization
of the word final consonant is distinctive, for example, yz0a ['ugst] (a cor-
ner) - yzoab [‘ugoll] (coal), 2osopur [gova'rit] (he speaks) - zosoputs
[gova'riit]] (to speak).

Palatalization is generally considered as a contrast to velarization,
"where the tongue constricts the vocal tract in a stricture of open ap-
proximation at the velar location simultaneously with another stricture of
greater degree at some other location" (Laver 1994:325). According to
Laver, all Russian consonants which are [-pal] are velarised ([+vel]). Thus
all [+pal] consonants are [+pal] and [-vel] and all [-pal] consonants are [-
pal] and [+vel]. Be this as it may, velarization is not a very prominent fea-
ture in all Russian [-pal] consonants, with the exception of /t/ (which is
the most velarized), /[/ and /3/. According to Jones and Ward, Russian
consonants are velarized before [u], [0] and [i]. Apart from velarization
before [u] and [o] labialization also occurs. So consonants before these
two vowels are always labio-velarized. Before [i] consonants are only
[+vel] (Jones&Ward 1969:79-81). One could say that velarization is not
used as a distinctive feature in Russian phonology.

One could agree with the majority of scholars that palatalization is
a distinctive feature in Russian consonant system as it has a distinctive
role in word final position as in

yeoa ['ugst] (a corner) - yzoaw [ugsl] (coal),
2oeopur [gova'riit] (he speaks) - zosoputs [gova'rit] (to speak)

and before a vowel (CV), for example,
noc [nos] (a nose) - néc [nies] (past tense sg. carried),

omrd [biti] (to be) - ours [biiti] (to hit),
marts [mati] (a mother) - mars [miat] (to crumple).
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Vowel /e/ is an exception for the simple fact that in numerous words
which are of foreign origin, many consonants do not generally palatalise
in front of it (Avanesov 1984:212-221), for example,

nosrecca [te] (a poetess), poneruxa [ne] (phonetics).

Due to the loan words, before /e/ there can be an opposition of [-pal]/
[+pal] consonants like

nocreas [pa’sitiell] (a bed) - nacreas [pa'steli] (pastel) and
mep [mier] (amount, genitive plural) - mop [mer] (a mayor).

Where the environment of the [+pal] consonants is concerned, any sound
may precede a [+pal] consonant and the [+pal] consonant is not depend-
ent on the quality of the following vowel (Zubkova 1974:77). This means
that [+pal] consonant can be followed by a [-back] vowel, but, naturally
the allophones after C [-pal] (C) and C [+pal] (C)) are different as they
have the i-transition, for example,

man [mat] (too small) - maa [miat],
noc [nos] (a nose) - véc [nios] (carried),
ayk [tuk] (onion) - sk [luk] (a trap),

or by a [+front] vowel [e] and [i], for example,

ners [pleti] (to sing),
auts [Bid] (to pour),

but, of course, never by [i].

In some positions, consonant qualities [-pal] and [+pal], as well as
[-voiced] and [+voiced] remain without changing, i.e. the consonants are
in a 'strong position’, but in some positions these qualities are affected by
assimilation or neutralization, i.e. the consonants are in a ‘weak position’
where these qualities are concerned. At the end of the word and in CV
combinations, exception being before /e/, the [+pal] consonants are in a
strong position or are 'strong phonemes'. The 'weak position' for [+pal]
consonants (‘weak phonemes') in palatalization appears in front of other
consonants where, depending on the consonants which follow, changes in
palatalization, i.e. assimilation in palatalization might appear (GR
1982:70-71, RG 1970:17-21). The distribution of the [+pal] consonants in-
cludes that in consonant clusters members (mostly two consonants) are
[+pal] or [-pal]. This general rule has exceptions like, for example, preced-
ing a velar consonant a [+pal] consonant is in 'a strong position’, for ex-
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ample, noaxa ['potka] (a shelf) - noavka ['polka] (a Polish woman) (Panov
1979:126).

In assimilation, the opposition [-pal]/[+pal] neutralizes and the [-
pal] consonant becomes [+pal] in front of a following [+pal] consonant.
The assimilation is always regressive (Avanesov 1984:145). In this case
the assimilated consonants could be 'half palatalized’, but they have no
phonological status. The palatalization assimilation was more common in
Russian early this century and especially in the Moscow norm, but the
cases of compulsory palatalization are gradually getting less (Avanesov
1984).

Originally the assimilation in palatalization concerned many con-
sonant clusters in Russian. But of the many possible consonant clusters
the assimilation in palatalization, according to Panov, remains only in
labials before labials and dentals in front of labials and dentals at the pre-
sent (Panov 1979:127-130).

It can be proved with words which form minimal pairs that pala-
talization is the only distinctive feature in 12 consonant pairs, i.e. two
consonants form a binary opposition and, at the same time, correlation
pairs. As Trubetzkoy states: "A paired phoneme is a phoneme that par-
ticipates in a correlation pair, while an unpaired phoneme is one that
does not participate in any correlation pair" (Trubetzkoy 1969:85). Be-
tween the pairs there exists a so called private opposition as well
(Trubetzkoy 1969:75).

TABLE 6 The paired [-pal] and [+pal] consonant phonemes in Russian
[-pal] [+pal]

/p/  naavywi ['palitsi] (fingers) /pi/  naabybl ['palitsi] (a tambour)
/b/  owirs [bitl] (to be) /bi/  ours [biit] (to hit)

/f/ kpos [krof] (gen. pl. carpets) /fi/ kpo@s [krofi] (blood)

/v/  eaa [vat] (an embankment) /vi/  ean[viat] (to wither)

/t/ eoeopur [gova'riit] (he speaks)  /ti/ 2060puth [gava'riiti] (to speak)
/d/  Owvima ['dima] (gen. of 'dust’) /di/  Huma ['diima] (a male name)

/s/ cok [sok] (juice) /si/ cék [slek] (he lashed)

/z/ 308 [zof] (call) /2i/  3&B[Zief] (yawn)

/t/ yeoa ['ugat] (a corner) /1/ yeozaw ['ugal] (coal)

/m/  mars [mat'] (a mather) /mi/  mars [miati] (to crumple)

/n/  noc [nos] (a nose) /ni/  uéc [nies] (past tense sg. carried)
/r/ Pam [rem] (a male name) /ti/  pem[riem] (gen. plur. of 'a theme')

The division of the consonant pairs of which one is [-pal] and the other
[+pal] into two different phonemes is clear except where the velars are
concerned. The [+pal] velars have been considered as allophones of the
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[-pal] velar phonemes /k/, /g/ and /x/ as their distribution is rather
limited (Matusevi¢ 1976:146-150) compared with other [+pal] consonants.
But according to some phoneticians [+pal] /k/, /g/ and /x/are inde-
pendent phonemes (S¢erba 1983:45-46, Gvozdev 1973:16 etc.). The [+pal]
velar consonants occur only in the beginning of a word and in VCiV-
positions. There are no minimal pairs to prove the independent phonemic
position of the velars either. But 'officially’ both [-pal] and [+pal] conso-
nants are considered to be independent phonemes. This opinion is based
on the fact that the [+pal] velars are possible before the [-front] vowels
[a], [0o] and [u] in the Russian forms of foreign names, abbreviations,
toponyms (mostly of foreign origin) and in a few original Russian word
forms Txéws (you 'weave') [tkief], TkéT (he/she 'weaves') [tkiet], depees
[biorit'gia] (‘carrying' - a colloquial form, which was found by Jakobson in
Majakovski's poetry) (RG 1982:79, Bondarko 1981:97-98, 1998:34).

The fact remains that there are [+pal] velars in Russian which fre-
quently precede [+front] vowels so that they can be considered inde-
pendent phonemes. Thus, they can be included in the phoneme inventory
of Russian (Reformackij 1970, Bondarko 1998:42).

Apart from the paired there are unpaired [-pal] or [+pal] conso-
nants in Russian. They are all consonants whose palatalization does not
depend on the environment. The palatoalveolar sibilants /[/, /3/ and the
dental affricate /ts/ occur always [-pal], and the palatoalveolar sibilant
/Ji:/ and the palatoalveolar affricate /tf/ always [+pal]. Some proof can
be found that /[/ - /J:/ or affricates /ts/ - /t[}/ would be pairing each
other in palatalization, i.e. independent phonemes, or that the latter be a
palatalized allophone of the same phoneme. In this respect I share the
opinion with Bondarko, Avanesov, Matusevi¢, Panov and others, accord-
ing to whom /[/ and /Ji:/ are different phonemes and they are not pairs
in palatalization while the affricates are independent phonemes and pala-
talization is not the only distinctive feature which separates them.

TABLE 7 The unpaired [-pal] and [+pal] Russian consonant phonemes
[-pal] [+pal]

/1/ wun [[it] (sew) /I:/  wwu [1fii] (imperative of find)
/3/  ocapa [31'1a] (heat]

/ts/  yupk [tsirk] (circus) /tfi/  uacw [t[isi] (a clock)

Among the sibilants there has been a marginal phoneme /3):/. Its exis-
tence in modern Russian is doubtful. Traditionally it has been considered
as a phoneme (/3%:/) and has been a typical sound in Moscow pronun-
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ciation (Avanesov 1984:60). But in the Petersburg pronunciation [3%:] has
been only a variant of the same long [-pal] sibilant and thus not consid-
ered an independent phoneme (Bondarko 1966:397). At present it is dis-
appearing from the literary norm. This has been noted by Kalen¢uk and
Kasatkina (1997) who give it only as an alternative in pronouncing two
[+voiced] sibilants together, for example, suzacars (to scream), opoacocu
(yeast) [3%:] or [3:], which means that the sibilant remains long without
palatalization.

The Russian palatal /j/ is considered as an unpaired [+pal] conso-
nant phoneme (Avanesov, Bondarko, Matusevi¢, Panov etc.). In most of
the other languages a similar sound is defined as a semivowel or palatal
sonorant. In fact, its position differs from the palatalization of other Rus-
sian consonants for which the palatalization is an additional articulation
to the place and manner, but for /j/ the palatal articulation is the primary
articulation. On the other hand, Keating states, that palatalization can be
also primary, but by this she means that palatalization can become pri-
mary in some cases, but even then it is not the original articulation of the
consonant (Keating 1993:6). Another question is that the influence of /j/
on the following vowel is similar to that of the [+pal] consonants. Any-
how, /j/ is an independent phoneme in Russian.

The articulatory features of consonants depending on the place and
manner of articulation, as well as [-voiced] / [+voiced] quality of obstru-
ents, together with the feature [-pal] / [+pal] are generally described us-
ing distinctive features (GR 1982, RG 1970, Bondarko 1998). The acoustic
features are rarely used in Russian literature though the acoustical inves-
tigations formed a major part of phonetic research during the last dec-
ades. The binary distinctive features of Jakobson et al. (Jakobson, Fant
and Halle 1952) were introduced to Russian linguists by M.Halle (1962)
but they have been used only by a few linguists (Kasevi¢ 1977, Panov
1979). One of the fundamental studies in this field was the 'Preliminaries
to Speech Analysis' of Jakobson, Fant and Halle (1952). They introduced a
system of binaric features based on minimum redundancy principle. The
same system on the material of Russian language was more detailed as
described by Fant (Fant 1970 and Halle 1971).

The Russian sound system, including the consonant segments, was
studied thoroughly in different parts of the former Soviet Union as well
as in many laboratories of experimental phonetics starting from the late
1950s. Maybe the most thorough systematic studies of the consonant sys-
tem using x-ray and palatographic methods were done in Kiev by Ska-
lozub (1962, 1979). These investigations give a full idea about articulation
of Russian consonants, [-pal] as well as [+pal].

With the help of acoustic analysis all qualities of Russian conso-
nants have been studied, for example, by Bondarko (1974, 1977, 1981,
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1998), Derkaé et al. (1983), Stern (1974), Zinder (1979) and Zlotoustova
(1962, 1981). A detailed description is given by Bondarko (1977:81-87).

In the acoustic analysis consonants are easy to distinguish from
vowels as well as [+voiced] consonats from [-voiced]. Thus the distinctive
features [tvocalic] (Vocalic vs. Non-Vocalic), [fconsonantal] (Consonantal
vs. Non-Consonantal) as well as [tvoiced] (Voiced vs. Voiceless) work in
the Russian consonantal system the way Jakobson, Fant and Halle have
described (1952). Apart from that in oscillogrammes fricative consonants,
sibilants as well as non-sibilants, can be distinguished from plosives as
non-periodical vibrations which continue without interruption, i.e. the
distinctive feature [t+continuant] (Continuant vs. Interrupted) can be used
of Russian consonants.

The palatalization is also seen in the burst of the closure of the stop
consonants, as less time from the end of the preceding vowel to the re-
lease, especially, in the [-voiced] stops [pi], [t]] and [ki]. During the closure
of the [-voiced] stops and affricates there are no marks in the spectro-
gramme or oscillogramme, but the release of the closure is visible. After
the burst of the closure of the stop consonants a burst of air without vi-
bration of the vocal folds may occur before the voicing starts. This is
called VOT, i.e. Voice Onset Time, and it is typical of aspirated conso-
nants in different languages. VOT has been suggested to act like a dis-
tinctive feature, for example, between English aspirated and unaspirated
consonants (Keating 1984). The question is: could it be applied to Russian
[-pal]/[+pal] opposition of [-voiced] stop consonants? Even if it could, it
would be distinctive only in a few pairs of consonants while the palatali-
zation opposition in Russian concerns 12 (or 15) pairs of consonants
which represent all kinds of articulation manners and places. The pala-
talization opposition has to be given as a distinctive feature [+sharped]
(Fant 1970, Halle 1971) which can be applied to all [-pal] and [+pal] pairs.

The affricates have the explosion burst after a lesser period of time
measured from the end of the previous vowel than plosives. In fact the [-
pal] plosives have the longest gap of time between the time after the end
of the preceding vowel to the burst of the closure and the [+pal] plosives
have a longer gap which is followed by spirantization of the plosives. The
affricates have a fricative phase after the explosion. The moment of the
burst of the closure in the plosives as well as in the affricates can be easily
measured in the oscillogrammes.

Apart from that, the stops as well as affricates have high-frequency
noise after the explosion burst. The frequency, volume and duration of
the noise give clues to the place of articulation which is the source of the
noise, i.e. the labials have a weak short noise period, the velars strong
noise which registers in lower frequencies and the dentals, alveolars,
palatoalveolars and palatals at some place between the two. But these
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appearances of turbulent noise do not give a picture which could be exact
enough to differentiate, for example, dental articulation from alveolar,
which would give an idea whether the Finnish subjects pronounce the
Russian dentals the way the natives do.

The distinctive feature [+sharped] also includes that the neigh-
bouring vowel has an i-glide on the side of the [+pal] consonant. The i-
glide which is a result of the palatalization of the neighbouring consonant
(C [+pal]) is seen in the F,-patterns of vowels, most clearly in vowel [a],
which are also characterised by the rise of F, as well as of F, as the tongue
approaches the [i]-position (Fant 1970:220) According to Bondarko, the
[+pal] consonants have longer duration than [-pal] (Bondarko 1998:62).
Generally the closure of [-voiced] plosives is longer than the closure of
the [+voiced] ones (Bondarko 1988:61).

The labial ([+lab]) consonants can be differentiated from other
consonants acoustically with the distinctive feature Flat vs. Plain, which
means that their coarticulation in the neighbouring consonants is seen as
a slope in the formant structure, especially of F,. Where the Russian labi-
als are concerned the distinctive feature [+flat] concerns only the conso-
nants which are [-pal]. The palatalization of C [+pal] [+]lab] influences F,
of the following vowel so strongly that the effect of labialization disap-
pears, i.e. F, rises in the same proportion as after any C [+pal]. This was
proved by Fant with vowel [4] in Russian words following C [+lab] (Fant
1970:223). It appeared in his acoustic study that when F, of [4] after C
[+1ab] [-pal] was 800-920 Hz, its value after C [+lab] [+pal] was 1800-1820
Hz.

In this study the palatalization of the Russian consonants is inves-
tigated acoustically especially from the point of view of the effect on
vowels and their quality. I have also taken the labial coarticulation into
consideration.

2.1.3.2 Palatalization of Russian consonants

Palatalization as a coarticulation is possible in any language. For exam-
ple, Cooper has proved that English consonants /d/ and /t/ preceding
/j/ have such coarticulation (Cooper 1983). Some consonants also palatal-
ize in Italian (Lindgren & Hurme 1977) and in Romanian (Murrell 1972).
Palatalization can be found in many languages in the territories of the
former Soviet Union such as Armenian, Georgian and many other Cau-
casian languages, Paleosiberian languages and in Yiddish but, most of all,
in the Slavonic languages (Russian, Ukrainian and Belorussian (Comrie
1981). In many languages the consonants preceding the front vowels pala-
talize (Bhat 1974), but in most languages palatalization is not a phonol-
ogically distinctive feature like, for example, in standard Finnish.
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Palatalization occurs in consonants with /i/ or /j/ on either side
of them. But in some languages /i/ and /j/ have joined together with the
preceding or following consonant making one sound instead of two, i.e.
they are pronounced at the same time (Wiik 1981:93). This is a common
factor in the history of the Russian and other Slavonic languages. In the so
called historical palatalization, apart from /i/ and /j/, other [+front]
vowels could also palatalize a consonant.

In the articulation of consonants palatalization means that the
tongue rises towards palatum irrespective of the place or manner of the
articulation of the consonant. The tongue rises to the same or almost the
same position as in /i/ or /j/ and the place of the tongue which rises is
the same as in pronouncing /i/ or /j/. This has been proved by pala-
tograms and roentgenograms (Bogorodickij 1930, Ladefoged 1993, Ska-
lozub 1962, Zubkova 1974 etc.), and acoustically (Bondarko 1960, 1977,
Zinder 1979, Fant 1970, Halle 1971 etc.).

In literature, palatalization is described as raising of the middle of
the tongue as suggested by Trubetzkoy and S¢erba (Avanesov 1984, Bon-
darko 1977, 1981, 1998, Zinder 1979 etc.) or raising of the front of the
tongue (Bhat 1974, Jones & Ward 1969, Ladefoged 1993 etc.). In fact both
mean the same. The 'middle of the tongue' is related to the consonant
classification in Russian where /j/ is articulated by 'the middle of the
tongue' (cpennesseannit). The front of the tongue comes from the classifi-
cation of vowels as /i/ is a front vowel.

Up to this point the definition of palatalization in this work has
been done on a very general level. A closer observation shows that the
palatalization process is a very complex one. Bhat gives three points
which are involved with palatalization. He states: "A cross-linguistic
study of palatalization has revealed that there are at least three distinct
processes, namely tongue-fronting, tongue-raising, and spirantization
which, occurring either individually in different combinations produce
the effects that are generally denoted by the cover term, palatalization”
(Bhat 1974:17). The tongue-raising and spirantization, which is also called
affricatization, are commonly brought up. Apart from the three features
mentioned by Bhat, more features of palatalization are given in Russian
phonetical literature, like the expansion and change of the place of the
striction and closure, change in the lip articulation and the jaw move-
ments (Skalozub 1974, Zubkova 1964, Avanesov 1984, Bondarko 1998,
Bryzgunova 1977, Verbickaja 1986 etc.). All the stages involved in the
palatalization of each consonant vis a vis of the [-pal] pair are given in
Table 8.

As the table shows, palatalization does not affect the articulation
movements of all consonants in the same way. Tongue rising and fronting
are common movements to all the consonants. The lip movements are
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common to all labials, [pi], [bi], [mi], [£], [vi], dentals, [t], [d], [$], [2], [1],
[n'] and the alveolar [r]], i.e. to help the tongue rise the lips 'expand'
sidewise while pronouncing these consonants (Avanesov 1984, Bolla
1981, Jones & Ward 1969). The labials have a second constriction in the
oral cavity, as the first one is in the labial zone.

TABLE 8 Articulation movements included in palatalization of the Russian
C [+pal] vs. C [-pal]

pj b mi fi vi 8 d si 2z I b ni [& K g.i xJ

Tongue rising + + 4+ 4+ + + + + 4+ + 4+ + o+ o+ o+ 4
Tongue forwards + + + + + + + + + + + + + + + +
Second con-

striction + O+ 4+ o+ + - - - - - - - - - -
Expansion of

articulationplace - - - - - + + + + + + + + + + +
Change of

articulation place - - - - e
Lip movements + + + + + + + + + + + + - - - -
Jaw movements + + + + + - - - - - - - 4+ - - -
Change of the

articulation man-

ner + + - - -+ + - - - 4+ - -+ o+ -

The articulation place expands in all consonants with dorsal articulation,
i.e. the dentals, alveolars and palatoalveolars. This means that the pri-
mary articulation changes due to the palatalization. At the same time the
location of articulation of [n] and [r{] moves backwards, while in the ve-
lars, [ki], [gf] and [x]], the location of the closure or constriction moves
forwards in the mouth cave.

Palatalization in all cases is often considered as a secondary articu-
lation (Avanesov 1984, Bolla 1981, Ladefoged 1971, Trubetzkoy 1969,
Wiik 1981 etc.), just like labialization, velarization and pharyngalization.
As it is seen in Table 4, in the pronunciation of some consonants palatali-
zation is an addition which narrows the vocal track, i.e. it is a secondary
articulation. But in the pronunciation of other consonants palatalization is
primary like in the velars and dentals where the palatalization expands or
changes the place of articulation, where it joins the primary articulation
and changes it in one way or another (Bondarko 1966, 1998, Ladeforged
1993, Keating 1991, Reformackij 1970).

The primary palatalization occurs when palatalization joins the
original primary articulation of the consonant and changes it in some way
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or another. Thus the place of articulation of the [+pal] velars, /ki/, /gi/
and /xi/ can be considered a primary palatalization as their place of ar-
ticulation is in the palatal zone instead of the velar zone like that of the [-
pal] velars (Matusevi¢ 1976:148) or, at least, the palato-velaric zone
(Avanesov 1984, Bondarko 1977, Skalozub 1962 and 1977, Jones & Wards
1969).

The other case of primary palatalization is the place of articulation
of dentals which is expanded backwards while the location of primary
articulation and palatalization join together. As Jones and Ward state:
"(...) it (palatalization) may merge with another articulation, so that the
‘combined' articulation is produced, as in the pronunciation of palatalized
t, d, n in Russian, where the blade of the tongue is placed on the teeth-
ridge and the front of the tongue is raised towards the hard palate, so that
most of the fore part of tongue, including the blade and the front, acts as
a single articulating organ" (Jones & Ward 1969:81-82).

Zubkova mentions [nj] separately, as she proves that palatalization
affects it differently as its articulation place moves completely backwards.
Thus in the case of /ni/ the primary palatalization is more obvious. But
where the dental sibilants /si/ and /zi/ are concerned, compared with
the [-pal] consonants, the articulation place expands towards the sides,
the constriction becomes narrower and the articulation place moves for-
wards (Zubkova 1962:30-31).

Where the palatoalveolar consonants are concerned, the palato-
alveolar place of articulation is next to the palatal, and it is natural that
the primary articulation joins the palatalization. Thus, [+pal] consonants
/Ji/ and /tfi/ are produced as Jones and Ward describe: "(...) most of the
fore part of the tongue, including the blade and the front, acts as a single
articulating organ" (Jones & Ward 1969:81, 89).

Spirantization of the stop consonants is a typical phenomenon in
the palatalization of Russian [t]] and [ki]. Especially in [ki] it could also be
considered as primary palatalization. In [p/] and [b] spirantization is
minimal. Spirantization or affrication (a¢pdprkaTusanus) means that the
stops become like affricates (Bondarko 1977:85). In this case, the palatali-
zation changes the manner of articulation, which according to the princi-
ple given by Ladefoged (Ladefoged 1993:69), is the question about pri-
mary palatalization though Keating states: "Thus the primary coronal
articulation is retracted and made laminal by the secondary palataliza-
tion" (Keating 1991:7). Although Bhat claims that spirantization rarely
affects the labials (Bhat 1974:20), it is obvious in the Russian labial plosive
[p']. The articulation manner changes in [ri] as well. When [r] is always a
tremulant with minimally two closures during the articulation, [r'], espe-
cially in position VCV, it has one fast closure (Bondarko 1998:64), i.e. it is
a flap and no more a tremulant.
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The following cases represent the secondary palatalization: 1) the
palatalization of the labials (/bj, pi, mj, fi, vi/) where a second constriction
is formed in the mouth cavity. 2) In the palatalization of the lateral /1i/,
the articulation place expands more towards the sides of the mouth cav-
ity. 3) In the palatalization of the labials the lip contact loosens, lips ex-
pand sideways (Avanesov 1984, Bolla 1981, Jones&Ward 1969), and the
same type of movement can be found in other consonants. 4) During the
palatalization of many consonants the jaw is lowered (see Table 8) (Bolla
1981, Ardentov 1979, Skalozub 1962, Jones & Ward 1969)

Another question is: are there different stages of palatalization in
Russian? It is a fact that some consonants are more palatalized than oth-
ers, and that the higher the tongue rises the more palatalized the conso-
nant is (Zinder 1979:133, Skalozub 1979:67). It seems that one can hear
even by plain ear that phonetically palatalization has different stages, in
other words, some consonant sounds are more palatalized than others.
Accordingly, one can try to pronounce the [+pal] consonants more or less
carefully and make a difference between the stages of palatalization.
'Half-palatalized' or 'partly palatalized' consonants are possible, for ex-
ample, in cases of interchange [-pal] - [+pal] within the same word like
mama (a mother) [mams] - mamun (mother's) ['mamin]. According to
Bondarko, these changes exist, but they have no phonological foundation,
as phonologically there is only opposition [+pal] / [-pal] (Bondarko
1981:103).

The effect of the palatalization on the articulation of the consonant
concerned which can also mean the stage of palatalization of Russian con-
sonants depends on different factors:

1) The manner of articulation. For example, in sibilants /si/ and
/Zi/ the tongue rises less high than in the stops /ti/ and /di/
(Jones & Ward 1969:129). The palatoalveolar affricate /tfi/ is,
according to Zubkova, less palatalized than the dental stop /ti/,
because of the manner of articulation. The tongue position is
the same in both except for that in /ti/ it is higher (Zubkova
1962:39). Between the [+voiced] and [-voiced] consonants there
is also a difference in the stage of palatalization; the [-voiced]
are more palatalized (Zubkova 1962:60).

2) The place of articulation makes the stage of palatalization of
apical /ri/ less than it is most of the [+pal] consonants
(Zubkova 1974:52). Especially where the labials are concerned,
when one raises the tongue higher, the palatalization of the
consonant increases (Skalozub 1962:21-22). According to Bon-
darko (Bondarko 1998:66) where /ri/ is concerned, there is a
change of the manner of articulation compared with /r/ as a re-
sult of which /1i/ becomes a fricative.
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3) According to Jones and Ward, the stage of palatalization in
Russian depends on the following vowel. They state: "(...) the
more open the vowel, the less likely is the tongue to reach the
high, close position of the consonant j" (Jones & Ward 1969:93).
To some extent this is not in accordance with the opinion of
Zubkova. She notes that sometimes palatalization is stronger
before a [-back] vowel than before a [+front] vowel (Zubkova
1974:79).

The palatalization of the Russian consonants is acoustically clearly seen in
[-voiced] plosives. It makes [+pal] plosives, [p], [t] and [ki], similar to
affricates, i.e. the explosion burst opens more slowly and the consonant
has a fricative phase. But, more than that, the palatalization of all conso-
nants is acoustically more obvious in the F, of the neighbouring vowels,
especially in that of [4].

Acoustically the stage of palatalization can be shown in the fre-
quency of F, of the neighbouring vowel.

2.2 Phonological and phonetical system of Finnish in
comparison with Russian

2.2.1 Finnish vowel system

A common interpretation is that there are eight vowel phonemes in Fin-
nish /i/, /e/, /&/, Iy/, Iel, /u/, /o/ and /a/ (Hakulinen, Karlsson,
Lehtonen, Suomi, Wiik etc.). Their existence is shown, for example, with
minimal pairs (Wiik 1965:40):

tikin (gen. sing. of tikki 'stich’),

tekin (‘you too'),

tikin (gen. sing. of tikki 'bedspread’),

tykin (gen. sing. of tykki 'cannon’),

tokin ('T keep pushing'),

tukin (gen sing. of 'tukki’),

tokin (instructive of tokka 'heard of reindeers),
takin (gen. sing. of takki ‘coat').

The distinctive features of articulation of Finnish vowels are: 1) [+front]
/i/, /e/, I=l, /y/, /oel and [+back] /u/, /o/ and /a/; 2) [+close] /i/,
/y/ and /u/, medial (half close/half open) /e/, /o/ and [+open] /=/,
/a/, and 3) [-rounded] /i/, /e/, /=®/, /la/ and [+rounded] /y/, /ce/, /u/,
/0/. So both Russian and Finnish vowel systems present a three-class
system of timbre (Trubetzkoy 1969:97-104).
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It has also been discussed whether the number of segmental pho-
nemes in Finnish could be reduced to five by using a suprasegmental
phoneme of length //. That would mean that the [+back] vowels /u/,
/o/ and /a/ would be phonetically the same as the corresponding
[+front] vowels formed of them in combination with the suprasegmental
phoneme,ie /°/ + /u/ >yl, /°/ + /o/ >[cel and /"/ + /a/ > [] (Wiik
1965:40-41). Wiik, however, does not consider this alternative good.

Anyhow, the phoneme division of Finnish vowels is not this sim-
ple. As we know, all Finnish vowels can be single (short) and double
(long), for example, tili (a salary) - tiili (a brick), salama (lightning) - sa-
laama (hidden), and they can form diphthongs as well, for example, tie (a
road), tai (or). The duration of the vowels is not due to the stress, but
[+stress] as well as [-stress] vowels can be longer and shorter, as the ex-
amples show. There is a basis to polyphonematic interpretation of the
short and long vowels as well as the diphthongs in Finnish, but at the
same time a monophonematic interpretation is possible as well, since
there is no morphological boundary between the components, and the
long vowels are twice as long as a single one (Trubetskoy 1969:55-62).

There are not many languages having the phonological length, i.e.
quantity languages, like Finnish and Estonian. One way to handle the fact
that there are long and short sounds in a language is to list long and short
vowels and consonants in the phonemic inventory of the language, which
might double the units in the inventory (Lehiste 1970:43). The question of
phonological length has been brought up, for example by Daniel Jones,
who suggested the usage of special terms: chrone to denote the phoneti-
cal duration and chroneme to denote the phonological length (Laver
1994:436). In principle, a 'chroneme’ could be used for Finnish, but the
'identity group' seems to win (Lehtonen 1970:31-33, Karlsson 1982:71).

Somehow the monophonematic interpretation of double vowels
has not been used much where Finnish is concerned. In earlier linguistic
literature, the phonemic role of the duration of vowels has not even been
mentioned (Hakulinen 1961, Penttild 1963, Sovijarvi 1966). Subsequently
the interpretation of single and double vowels where a short vowel is one
phoneme and long vowel consists of two identical phonemes has been
used (Lehtonen 1970, Karlsson 1982, Suomi 1989, Wiik 1965). According
to Karlsson, long vowels in each case form one phonetical segment, but
phonologically it is better to call long vowels as well as long consonants
identity groups, i.e., units of two equal phonemes (Karlsson 1983:56-57).

The diphthongs in Finnish are always considered as combinations
of two different vowels. Any of the eight vowel phonemes may occur as
the first segment in diphthongs and six vowel phonemes as the second
segment. There are 18 diphthongs in Finnish, which can be divided ar-
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ticulatorily into two groups, closing /di, ei, oi, ui, @i, cei, yi, au, ou, eu,
iu, &y, cey, ey, iy/ and opening /ie, uo, y e/ (Karlsson 1982:83).

According to Suomi, there is a good foundation to consider both
diphthongs and monothongs in Finnish as two separate sounds, as struc-
turally Finnish diphthongs resemble combinations of single vowels and
consonants, for example, [kau] vs. [kas], from a metrical point of view.
They both form long syllables, when the syllables with a single vowel are
short. The same explanation can be given concerning the long vowels.
Apart from the structural explanation, the intuition of a native speaker is
equally significant. According to the intuition of a Finnish native speaker,
vowels in a diphthong, as well as in a long monothong, there are two dif-
ferent vowels, unlike in English (Suomi 1988:24-25).

Acoustically the durational differences between vowels could be
classified as the opposition between tense and lax vowels, and they can
be different phonemes. According to Jakobson et al. (1955:36-38), tense
phonemes have longer duration than their lax counterparts. Wiik has de-
scribed the phonetical manifestation of single and double vowels in Fin-
nish (Wiik 1965), as well as livonen and Laukkanen (livonen & Laukka-
nen 1993, livonen 1995). The formant distribution of the double vowels
differ from the one of the single vowels depending on the vowel itself
(Wiik 1965:59-60). According to livonen and Laukkanen, the short vowels
are more centralized where F,and F, are concerned (Ilivonen & Laukkanen
1993:37).

Where the Finnish diphthongs are concerned, the average formant
positions of the first segments are closer to those of the single mono-
thongs than to those of the double ones in most cases. The assimilating
influence of the second segment of a diphthong on the first segment is
small in Finnish (Wiik 1965:81). The formant positions of the second seg-
ments of Finnish diphthongs are close to those of single monothongs
(Wiik 1965:93).

Durational differences between single vowels and double vowels,
as well as duration of diphthongs have been measured in acoustic data by
Lehiste, Wiik and Lehtonen (Lehiste & Wiik 1968, Lehtonen 1970). Accor-
ding to Lehtonen, the long vowels are about twice as long in duration as
short vowels in the same position in a word (Lehtonen 1970:33).

One reason for the polyphonemic interpratation of the short and
long Finnish segments is the Finnish orthography. A native Finnish
speaker or listener hears the sound segments long, when he/she writes
them with two letters and short, when he/she writes them with one let-
ter. This is not phonetically correct, as in different positions, the duration
differs even between the long and short segments. In disyllabic words the
short second vowel is very much longer if the there is a single vowel in
the first primary stressed syllable. For example, in Finnish words maana
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(as a land) and mana (a curse) the second vowel, which is short is both
words, is twice as long in the second word due to the fact that the first
vowel is short (Lehtonen 1970:14-15).

In comparison, for example, with the Russian phonetical system,
the duration of Finnish vowels, or sounds generally, means phonological
length or quantity and is, in any case, distinctive. But, since the general
opinion is to consider the Finnish long vowels as well as diphthongs,
polyphonemes, one can also call a short vowel a single vowel and a long
vowel a double vowel. There are single and double consonants as well.
The segments of the double vowels and diphthongs, unlike the segments
of double consonants, belong to the same syllable, but there are a few
vowel combinations whose members belong to different syllables, for ex-
ample, karkea (coarse).

Phonologically in Finnish there are only two different lengths, al-
though vowels can have four different types of durations: short, half-
long, long and over-long (Wiik 1965:134). Phonetically, however, if the
time which is used for articulation of each vowel is measured very care-
fully, one can notice that there are hardly any vowels with exactly the
same duration. This has been taken into consideration, for example in the
Finnish-Ugrian transcription. It has eight different quantity degrees: over-
short, under-short, short, half-short, half-long, under-long, long, over
long (Sovijéarvi & Peltola 1964:6-7). A native speaker of any Finnish-Ugric
language has no difficulty in producing all durations needed in his or her
own mother tongue. But the question arises, however, when a foreigner
in whose language the distinction of duration does not exist to the same
extent, speaks such a language.

Most probably, a foreigner who listens to a Finnish-Ugric lan-
guage does not hear so many different durations. It can even be difficult
for a foreign speaker to differentiate between short and long sounds, as
"there is no absolute, universal 'short' and 'long' quantity. The scales of
substitution are the patterns of his own code" (Lehtonen 1970:14).

There is another phenomenon which is typical of the Finnish
vowel system: the vowel harmony. But its meaning in a contrastive study
of Finnish and Russian is not important as there are no equivalents in
Russian to the Finnish front vowels [a], [y] and [ce]. It means that in a
Finnish word which is not a compound word only [i] and [e] can appear
with [+front] as well as [+back] vowels, otherwise all the vowels are ei-
ther [+front] or [+back], for example, aloittaa (to start) [a-o-i-a], hyvii yoti
(good night) [y-a] and [y-ce-a]. The foreign words do not always follow
the vowel harmony, but its domain which has been the whole word is
becoming smaller as is evident in the following two examples, olympia-
laiset (the olympic games) [o-y-i-a-a-e] and analyysi (analysis) [a-a-y-i]
(Wiik 1965:50-51).
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The Russian learners of Finnish have problems with the Finnish
vowel systems. The system of Russian vowels differs from the Finnish in
two ways. Firstly, all Russian [+rounded] vowels are [+back] as there are
no [+rounded] [+front] vowel phonemes like in Finnish, /&/, /y/, /ce/, ie.
the phonologically distinctive combination [+front] and [+rounded] is
unknown to Russians and it is very difficult for them to learn as well.
Secondly, there is no short/long distinction in the same stress position, as
duration in Russian is a parameter of [+stress] vowel and vowels in [-
stress] syllables are reduced, i.e. short. Another basic difficulty for Rus-
sians learning Finnish is that consonants before [+front] vowels do not
palatalize as in Russian.

2.2.2 Finnish consonant system

The Finnish consonant phonemes form a five levelled system The mini-
mal system which appears in native words, the nucleus of phonemes
(Karlsson 1983:65-66), includes /ptkmnr1s h v j/. Their phonetic na-
ture is shown in minimal pairs :

kuu (moon), valo (light),

puu (a tree), jalo (noble),

suu (mouth), halo (imperative of cut);

luu (a bone), sauma (seam),

muu (another), Rauma (a town in Finland),
juu (yes); lauma (a herd);

talo (a house), katon (genitive of a roof),
palo (a fire), maton (genitive of a carpet),
salo (a big forest), madon (genitive of a worm).

All these 11 consonants phonemes can appear in the word-initial position.

The second level of consonants, according to Karlsson (Karlsson
1983:66), includes, apart from the above mentioned consonant phonemes,
/1n/ and the third level /d/ which also appear in original Finnish words.
Both of these consonant phonemes appear even in Finnish dialects but not
in all. The maximal system includes among others the so called marginal
phonemes /f b g [/ which appear in words of foreign origin like, for ex-
ample, faarao, budda, gamma, samaani.

The only [+voiced] obstruent in the original Finnish words, in the
minimal system of consonants, is /d/, but its phonological position is
problematic. First of all, its opposition with /t/ cannot be categorized as
purely voiceless/voiced, as apart from being [+voiced], the articulation
place is different, as /t/ is dental and /d/ is alveolar, it is very much
shorter, it cannot be double and it does not appear in word-initial and
final positions in native Finnish words (Karlsson 1983:56-57). The other
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consonant which does not belong to the nucleus group, the nasal /y/, ap-
pears in the words of Finnish origin but only in word-medial positions
like /d/, and in intervocalic position always as a double consonant.

The question of [+voiced] obstruents /b/, /d/, /g/ is unclear in
Finnish. Originally the voiced/voiceless opposition has not existed in
Finnish. Together with the words of foreign origin all three voiced conso-
nants have become more common in the Finnish language, but their pro-
nunciation has caused problems to a normal Finn: they tend to become
voiceless, or the phonetical structure of the whole word changes so that
the voiced consonant is no more necessary, for example, greippi [reippi]
(a grapefruit). Some Finns, however, use them without difficulty
(Heikkinen 1982, Karlsson 1983, Jarva 1996 and 1998 ).

Although the Finnish consonant system might look less compli-
cated than Russian, for example, it has its own special features which are
difficult for foreign learners of the language. Maybe the most difficult
phenomenon in the Finnish consonantal system is the phonological op-
position of short (single) and long (double) consonants. Of the minimal
system of the Finnish consonants /p tk mnr1ls/ can be single as well as
double but /h/, /v/, /j/ and /d/ can be only single. Apart from that,
the last four consonants have another restriction: they can never appear in
word-final position. The phonetical character of all these four consonants
is not quite clear. It is even possible that /d/ becomes a flap and thus re-
lated to [r] with one closure (Karlsson 1983:57). The consonants /v/ and
/j/ could be considered as semivowels as well (Karlsson 1983:62). And
the fourth one, /h/, is originally considered as a laryngeal fricative, but
the coarticulations of the adjacent sounds are always prominent in it so
that the location often changes even up to the palatal zone.

Comparison of the Russian and Finnish consonant systems prove
that many consonant phonemes, such as /pt vm nr s j/ in both lan-
guages have similar distinctive features, articulatory as well as acoustical.
But a more detailed investigation shows that only some [-pal] consonants
in Russian like the tremulant /r/, and perhaps /p/ and /m/, are pho-
netically similar to the Finnish equivalents. But most of the consonants
are different in both languages like, for example, the consonants /t n s/
in Finnish are alveolar or denti-alveolar and their articulation is not dor-
sal but apical. The Finnish consonants are labial /p/, labiodental / v/,
dental or alveolar /t ns1r/, palatal /jn/, velar /k/ and laryngeal /h/,
and thus, Finnish has no palatoalveolars. Apart from that, the opposition
[-voiced]/[-voiced] obstruents as well as the palatalization opposition is
absent in Finnish.

The Finnish consonants can be single and double in the word-
medial position. In the word-initial position there are restrictions concern-
ing consonants in the original Finnish words. Firstly, the consonants /d/
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and /1/ cannot start a word of Finnish origin. Secondly, double conso-
nants and consonant clusters cannot appear in this position, but words of
foreign origin may have initial consonant clusters such as, for example,
traditio, sprii. In the word-medial position consonant clusters are very
common, especially such clusters that include a double consonant, for
example, palkka (salary), kimppu (a bouquet), kanssa (with), but also clus-
ters consisting of different consonants, for example, Ranska (France) or
vilske (activeness).

The system of Finnish consonants includes only one sibilant, the
dental or alveolar sibilant [-voiced] /s/, whose articulation place may
vary from a very front dental to almost palatoalveolar, i.e. it has many
allophones (Hakulinen 1979:20). In reality its variations are not that many
as one would expect (Lauttamus 1981:352). Acoustic studies have also
shown that its place of articulation is mostly alveolar, i.e. quite front
(Karlsson 1983:61). And since it has no voiced/voiceless opposition it can
have a [+voiced] allophone as well.

In standard Finnish, palatalization is not a distinctive feature of
consonant phonemes. Anyhow, this does not mean that there are no pala-
talized consonants in the language at all, as there is phonetical palataliza-
tion in Finnish. It is even possible that any Finnish consonant might have
a palatalized (or at least partly palatalized) allophone, although there is
no evidence about it in the literature about Finnish phonetics. Anyhow, it
is known that the velar plosives have palatalized allophones (Wiik 1981,
Karlsson 1982).

The place of articulation of velar plosives moves forwards before
[+front] vowels, compared with the place of articulation before other
vowels. According to Wiik, the palato-velaric region of articulation of the
plosives is very large, depending on how front the vowel is, and the place
of articulation of the velar plosives, /k/ and /g/, moves forwards ac-
cordingly (Wiik 1981:77). This process is similar to or the same as the pa-
latization of velars in Russian, for example, /k/ in words kiinni (closed)
and noki (tar) is similar to Russian [+pal] /ki/.

The Finnish laryngeal fricative /h/ has also a allophone which is
similar to the Russian velar spirant [x{]. The coarticulation of the neigh-
bouring [+front] vowel brings its place of articulation very much for-
wards, into the palatal zone. For example, in the word vikko (a copybook)
[h] is pronounced in the palatal zone, and the passing air stream forms
palatal friction (Karlsson 1983:61)

More thorough research might prove that there are more palatal-
ized allophones of consonants in standard Finnish. For example, Zubkova
believes that in languages where palatalization is not known as a result of
accommodation consonants palatalize before [+front] vowel at least to
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some extent, and the perception is the same as of Russian [+pal] conso-
nants before /i/ and /e/ (Zubkova 1974:78-79).

Apart from the standard Finnish, in the eastern dialects (Northern
Karelian and Savo) palatalization is common probably because of the in-
fluence of Russian. Because of the special feature of those dialects,
namely, that the final part of the words shortens up to the last consonant,
even some minimal pairs can be pointed, for example (Itkonen 1968:76-
77):

varas [s] (a thief) - varas’ [si] (varasi = booked),
lehmiin (genitive sg. of a cow) - lehmiin/(my cow).

Anyhow, all the consonants cannot palatalize even in the above men-
tioned Finnish dialects. In most regions only dentals palatalize, but in
Savo [h] as well. Besides, this palatalization never concerns C after V
[+front], [i] and it never takes place in the word-initial consonant
(Leskinen 1963:298, Itkonen 1968:76).

The palatalization in the Finnish dialects is both regressive and
progressive. The above mentioned minimal pairs are examples of the re-
gressive palatalization (Leskinen 1963:293-297, Itkonen 1968:77). The geo-
graphical spreading is the same with both, and they originate from the
same period (Itkonen 1968:79).

According to Leskinen the regressive palatalization occurs when

1) the vowel /i/ has disappeared after a single consonant at the end of the
word or inside a word,

2) after the diphthong -uo before /i/ and /j/ inside a word and

3) in some Russian loan words which include palatalization in the original
form (Leskinen 1963:293-296).

The progressive palatalization occurs in a consonant following a vowel in
an unstressed diphthong originally ending with /i/, after the /i/ has dis-
appeared, for example, ‘matkollia’ instead of matkoilla (Leskinen 1963:297):

This occurs especially in the western parts of Savo. Sometimes it
means that the vowel is not originally /i/, but gradually becomes one
and then disappears leaving the beginning of the consonant palatalized
(Itkonen 1968:78).

The distribution of palatalization in the Finnish dialects is more
limited than in Russian, namely, it concerns only the dentals, /t/, /s/,
/n/, /1/ and /r/, and partly /h/, and it does not occur after /i/ or in the
word-initial consonant (Itkonen 1968:76). The nature of the palatalization
is also different from the Russian palatalization, for example, in the re-
gressive it is concentrated in the glide (transition) between the consonant
and vowel, while in Karelian, where the Russian palatalization is obvi-
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ous, the palatalization is more the quality of the consonant (Itkonen
1968:81).

2.2.3 Duration of consonants

Acoustic data makes it possible to measure the duration of consonants, as
well as of vowels, in oscillograms and spectrograms. Nevertheless, there
are difficulties in measuring the duration of [-voiced] plosives in word-
initial and final positions, as the plosive articulation does not cause any
audible sound and the only measurable duration of the plosives is the
interval between the explosive burst and the next or following sound in
the beginning and end of the word.

In Finnish where durational differences between sound segments
are phonetically and phonologically important the duration of consonants
has been also studied in detail.

Lehtonen (1970) and Laine (1979) are among those who have meas-
ured the durations of Finnish consonants. The absolute and intrinsic
(relative) values of single consonants in words read by ten speakers' of
standard Finnish in disyllabic word structures (CVCV, CVCVC, CVCVV)
were measured by Lehtonen (Lehtonen 1970:71). All consonants were in
the word-medial position.

TABLE 9 The absolute (ms) and intrinsic duration of Finnish single consonants
in disyllabic nonsense words of structure CVCV, CVCVC, CVCVV
(Lehtonen 1970:71)
) t k S h m n 1 r j \% d
Absolute

duration 106 99 104 93 80 73 59 51 52 90 62 55
Intrinsic
duration 1,38 1,29 1,35 1,21 1,04 095 0,77 0,66 0,68 1,17 0,81 0,72

As Table 9 shows, the plosives [p t k] are the longest consonants in Fin-
nish disyllabic words. The sibilant [s] is the next. The results of Laine also
proved that these four consonants are the longest. In his results only /t/
and /k/ were in different order. The biggest durational differences ap-
peared in /j/ and /v/. This, according to Laine, has to be due to the fact
that the boundaries of these consonants and other sounds are difficult to
fix because of the long transitions (Laine 1979:90).

These are average durations but in all positions of a word, word-
initial, medial and final, or in different environments duration of the
same consonant can differ as, for example, the adjacent vowel in VCV
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position can affect the duration of consonants. The duration depends on
the quality of the consonant itself like the manner of articulation or, par-
ticularly in Russian, palatalization. Apart from that, the word's rhythmic
structure together with vowel duration might affect the duration of con-
sonants. And finally, there can be durational differences between indi-
vidual speakers even on segmental level.

Lehtonen has counted durational differences in speech of ten Fin-
nish speakers, men and women (Lehtonen 1970:41-43). He noticed that
there were differences in speech tempo between the speakers in such a
way that women had a slightly quicker tempo of reading than men.
While there was no other significant difference in duration of individual
sound segments, the first syllable single (short) vowel was longer in the
speech of female speakers. But on the basis of this data about Finnish lan-
guage the only conclusion that can be drawn is that the tempo of speech
and the duration of sounds do not correlate significantly with the sex of
the speaker (Lehtonen 1970:42).

Where the influence of the adjacent vowel on the duration of a sin-
gle consonant is concerned, [+round] vowels were found to have a
lengthening effect on the duration of the bilabial plosive in Finnish (other
positions were not checked) (Lehtonen 1970:85).

The word structure affects the duration of consonants in Finnish di-
syllables and there are durational differences between sound segments.
Firstly, the initial consonant (C)) in C,VC,V and C,VVC,V structures is
durationally slightly longer on average preceding a long vowel, for ex-
ample, [s] in the word sama (the same) is longer than in the word saama
(participle got). Secondly, C, in the word-medial position is longer after a
single vowel than after double vowel, in open as well in close syllables
(Lehtonen 1970:106-107). Thirdly, the intervocalic single consonant does
not vary after a single or double vowel when the following vowel is long
in both cases, i.e. in word structures CVCVV, CVVCVV, CVCVVC and
CVVCVVC, for example, samaa, saamaa, samaan, saamaan (Lehtonen
1970:108).

In the Finnish trisyllables with structure CVCVVCV, CVCVVCVYV,
CVVCVVCV and CVVCVVCVV there were no significant durational dif-
ferences in the first three segments C,VC, and C,VVC,, but C, was quite
significantly longer before the last double vowel than before the single
vowel, for example, takaama (guaranteed) and takaamaa (Lehtonen
1970:114).

The duration of consonants is not in the same way phonologically
distinctive in Finnish as the vowel length, since the syllable boundary al-
ways falls between the components of a double consonant. The polypho-
nematic interpretation was already given by Trubetzkoy (Trubetzkoy
1969:161-162). In Finnish the double consonant in the word-medial posi-
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tion, mostly on the boundary of the first and second syllable, occurs in an
intervocalic position like, for example, takka (a fire place), loppu (an end)
as well as following a sonorant, for example, palkka (salary), pirtti (a big
farmhouse living-room) (Karlsson 1983:108-109) . In both cases the sylla-
ble boundary is seen to be between two equal consonants, such as tak-ka,
palk-ka.

Since there is no opposition of short and long consonants in Rus-
sian in a similar sense as in Finnish, the durational differences in conso-
nants do not play such an important role. Double consonants in Russian
are rare. They appear in words of Russian origin on morpheme boundary
like noddeaxa [padi:etka] (not real), yennwui [tsen:j] (valuable). But more
often double consonants are also in those cases pronounced like single,
i.e. as long. Another origin of double consonants is two equal consonants
inside the same morpheme in words of foreign origin as seen in macca
['mas:a] (mass) and reppaca [te'rasa] (a terrace). In these words the pro-
nunciation depends on the place of stress, i.e. after V [+stress] the conso-
nant is pronounced as double, as the first example shows, but in other
positions as single.

The duration of Russian consonants to some extent depends on
the place of stress. Thus the average values of consonant duration in
[+stress] syllables are longer than in [-stress] syllables (Zlatoustova
1981:17). According to Zlatoustova, the longest individual consonants are
the affricates [ts] and [t[]] which are the longest in different types of word
structures, from disyllabic to polysyllabic, and the shortest are the liquids
[1], [11], [r] and [ri] (Zlatoustova 1981:17, 21).

The palatoalveolar sibilant [[:] is often considered as the longest
Russian consonant which is also marked in transcription. The origin of
[[:] is a long affricate which at first in the old church Slavic, had sibilants
on both sides, [fit]]]. Until recently it remained an affricate in the Peters-
burg norm of pronunciation. Because of its origin it has always remained
a long sound in the mind of a Russian.

In this study I have measured the duration of consonants in the
Russian normative pronunciation as well as in the Russian pronunciation
of Finns. My intention was to find out whether the Finnish interference
appears in the pronunciation of consonants as well.
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2.3 Phonetical structure of words

2.3.1 Syllable structure

Until now we have concentrated in segmental units on their own. Seg-
mental units do not exist by themselves, however, they form parts of syl-
lables. Anyhow, much of what we have said about the sound segments
has meant that the segments are part of syllables. It is clear that the pala-
talization in Russian is a phenomenon which appears only on the syllable
level, because the consonant by itself might not have any acoustic pa-
rameters of palatalization (Bondarko 1967:40). And palatalization alone is
not the only phenomenon of such a nature.

It all depends on how one approaches the matter, but very often it
happens that it is not possible to separate a sound segment in actual ar-
ticulation, and as S¢erba states: "Bcsikuii pedeBoii MOTOK €CTECTBEHHO pac-
HajlaeTcsl He Ha OT/ellbHBE 3BYKH peud, a Ha ciord..." (Translation: No
speech signal, naturally, divides into individual sound segments but into
syllables...) (S¢erba 1983/11:29).

Syllable is here used as the basic unit in analysing phonetical
processes (articulation) and it is used especially in prosody as stress and
accent are dependent on syllables. A syllable can be defined articulato-
rily, acoustically and auditively (Wiik 1983:165-168). For example, S¢erba
uses the articulatory definition, namely, that syllables are caused by
strengthening, i.e. by muscular tension (S¢erba 1983/11:29).

Unfortunately, none of the methods give a straight answer to the
question: What is a syllable? The syllable boundaries are difficult to find.
The definition of a syllable and syllable boundaries is a universal problem
which even today has not been solved satisfactorily (Cruttenden 1986,
Laver 1994 ). The same applies to Russian syllables (Bondarko 1998). Ac-
cording to Karlsson, it is difficult to say what a syllable is, but it is easier
to find out where its boundaries are (Karlsson 1983:137).

A syllable is described as the minimal pronunciation unit which
cannot be divided further. It is the shortest part which can be separated
while analysing the articulation movements during speech (Zinder 1979,
Bondarko 1977, 1998, Matusevi¢ 1976, Wiik 1983). A syllable can be de-
scribed as the longest period cut off from a speech signal within which
the phonemic combinations have limitations (Paduceva 1958:101).

Acoustic definitions of a syllable are based on acoustic intensity
and loudness. The syllable boundaries are located at the lowest point of
intensity (minimum), while the maximal point of intensity shows the nu-
cleus of the syllable. But the intensity curves alone might not always give
reliable knowledge about syllable boundaries (Wiik 1983:167).
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The auditive definitions use sonority. Sonority itself depends on
the shape of the vocal tract in such a way that the sounds which are pro-
duced while the vocal tract is more open have more sonority. In this case
a syllable is the period, which remains between two points with minimal
sonority (Wiik 1983:167).

It is a universal tendency to start a syllable with a consonant,
which opens the upper part of the vocal tract for articulation, as well as to
form syllables such way that the maximum sonority is in the middle
(Karlsson 1983:135). This is based on the fact that in the beginning of a
syllable the passage for the air in the place of articulation is compara-
tively small, so it starts from a consonant (Wiik 1983:166). This articula-
tory basics also leads to the acoustical description of a syllable.

Being a phonetic phenomenon a syllable plays an important role
also in phonology. A syllable is such a unit without which the phonologi-
cally important prosodic phenomena cannot be described (Paduceva
1958:100). The phonological syllables form the phonological structure. As
Laver states, the phonological syllables are helpful for organizing the
rhythmic and prosodic facts at levels above the segment (Laver 1994:114).

Syllables are the main components of spoken words and, thus, of
word structure. In most languages like, for example in Russian, syllable is
always used as the basic phonetical or phonological unit. In these lan-
guages the syllabic nucleus consists of one phoneme. Nevertheless, in
some languages where syllabic nucleus can have monophonematic or
polyphonematic interpretation as for example in Finnish, mora can be
used as the basic unit as Trubetzkoy suggests (Trubetzkoy 1969:173). That
means that the syllabic nucleus can be long' and must be considered
polyphonematic like in Finnish kukkaa (partitive of flower), where the
morpheme boundary falls between the beginning and end of the syllable
nucleus. Thus, Finnish can be seen a mora-counting language, while
Russian is a syllable counting language. Anyhow, syllable as well as
mora are both used in Finnish as a basic unit.

2.3.2 Syllable structure in Russian

In Russian a vowel is generally the syllable nucleus, i.e. vowels could be
given a distinctive feature [+syllabic] and consonants [-syllabic]. But in
some circumstances a consonant can form a syllable in spoken Russian.
The tendency to open syllables in Russian is obvious. It also has a histori-
cal background adhering to 'the law of the open syllables' (sakoH oTKpHI-
Toro ciora) in ancient Russian until the eleventh century (Ivanov 1983:77).
So, for example, there is no difficulty in dividing a rhythmic structure
(word) CVCVCVCYV into four syllables. Even when there is more than
one consonant between vowels the tendency is to start the syllable with
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two, three, or even four consonants, for example, sckpwirey [fskriti] (to
open).

The consonant clusters have historically a certain order, namely,
'the law of increasing sonority' (3akoH Bocxopsimiei 3By9HocTH) (Avanesov
1984, Ivanov 1983), and a vowel at the end of a syllable was a natural
phenomenon having maximum sonority. Large and representative ex-
perimental data supports the fact that the tendency of forming open syl-
lables remains in the modern Russian (Bondarko 1998:207).

Apart from the open syllables which end with a vowel in modern
Russian, the syllables can be closed, like in most languages, i.e. ending
with a consonant or maximum four consonants, for example, uepcre
[tflerstf] (stale), covered, i.e. starting with a consonant or maximum four
consonants, and uncovered, i.e. starting with vowels. There are at least 10
types of syllables in Russian: V (8,5 %), VC (1,56 %), CV (54,34 %), CVC
(14,06 %), CCV (13,62 %), CVCC (0,39 %), CCVC (3,51 %), CCCV (1,32 %)
and CCVCC (0,62 %) (Bondarko 1998:212).

One traditional way to fix the syllable boundaries in Russian is to
start from the beginning or the end of the word. The principle (used by
Lomonosov) is that if the consonant cluster is generally possible in the
beginning of a word, it has to be possible also in the beginning of a sylla-
ble, for example, o-mpa-uwatb [A'mratfiati] (to darken), and as the conso-
nant cluster mr can appear in the beginning of a word it can start a sylla-
ble (Bondarko 1977:127). Another way is to consider the growing sonor-

ity.

A very similar suggestion, though based on the position of stress,
was given by Sterba (S¢erba 1983/11:30). He understood a syllable as an
impulse of muscular tension (MyckynpHoe HampsixeHrne) which changes
according to the place of stress in the word. If the stress is on the first
syllable in a word structure C,V,C,C,V,, the second consonant C, belongs
to the first syllable, for example wan-xa ['fap-ka] (a cap), while if the
stress is on the second syllable, C, and C, belong to the second syllable
mo-cTbi [ma-sti]. The same rule concerns longer words as well. One con-
sonant between vowels in the middle of a word (VCV), also according to
Sterba, always belongs to the last syllable (S¢erba 1983 /11:30).

S¢erba's suggestion was disproved by Bondarko in an acoustic ex-
periment where coarticulation was used. According to her, V, as a sign
of the fact that C, belongs to the first or second syllable does not depend
on the stress (Bondarko 1977:130-132). When a syllable is taken as an ar-
ticulation unit it means that the speech sounds, which form the syllable,
are pronounced jointly. They influence each other (coarticulation) and
cause changes in each other. This was acoustically proved with the help
of labialization as a coarticulation (Bondarko 1977:123, Re¢', artikuljacija i
vosprijatie 1965:129). Nevertheless, the coarticulation depends on the or-
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der of the components. In CV-syllables both the consonant and the vowel
influence each other much more than in VC-syllables, where the sounds
are more independent (Bondarko 1977:125). This fact was proved earlier
and used as evidence to prove that the syllable boundary in Russian
words really is situated between the vowel and consonant in VC combi-
nation (Bondarko 1967:36).

In the acoustic experiments it was also proved that the labial
coarticulation of V, does not influence C, more than as if there was only
one consonant between the vowels (V,CV,). It means that C, belongs to
the second syllable in a C,V,C,C,V,, C, -word (Bondarko 1977:133). Also
the little influence of the following consonant on V, in C,V,C,C,V -words,
where C, was a [+pal] consonant proved that V, and C, belong to different
syllables, i.e. the syllable boundary lays between them (Bondarko
1977:136).

Thus, phonetically syllables in Russian start with consonants and
end with vowels (Re¢', artikuljacija i vosprijatie 1965, Bondarko 1977,
Zinder 1979). Not only does it mean that most Russian syllables are open
(V, CV, CCV) but it also means the influence between the preceding con-
sonant and a vowel is stronger than the influence between a vowel and
the following consonant. Kozevnikov, Cistovié et al. have also proved that
the morphological boundary does not influence the phonetical syllable
boundary, as it has often been suggested, but even on the boundary of a
preposition and a word, the last consonant of the preposition belongs to
the first syllable of the word, as for example, cee/pnyl/a nolo alpxy [sivi-
rnu-t pa-d a-rku] (turned under a bow) (Re¢', artikuljacija i vosprijatie
1965:152).

On the other hand, Kozevnikov, Cistovi¢ et al. suggest that the
basic syllable is CV; and that the more complex syllables like CCV, CCCV
are complicated variants of the basic syllable (CV). On the other hand, the
subjects in their experiments sometimes divided CCV-syllable into two
CV+CV, but, on the other hand, the two consonants in the beginning of
the syllable were very much joined together. If two consonants were both
plosives, the explosion of the second consonant started on the territory of
the first consonant. This is a rather common phenomenon in colloquial
language (Re¢', artikuljacija i vosprijatie 1965:133).

The situation at the end of a word with one or more consonants
can be interpreted in two ways. This is normally a close syllable even in
Russian. But there is another explanation to those given by KoZevnikov,
Cistovi¢ et al.: A consonant or consonants at the end of a word can be
considered as reduced syllables. It happens especially at the end of a
phrase (Reg¢, artikuljatsija i vosprijatie 1965:225). This was also proved by
an auditive test: the final consonants were separated from the preceding
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vowels, but yet they were recognisable in 90% of the cases (Bondarko
1967:36).

The concept of a phonological syllable in Russian could be defined
and separated from the phonetical syllable. A phonological syllable in a
particular language means the allowed combinations of consonants and
vowels as well as combinations of different consonants and different
vowels within meaningful units, words or morphemes (Bondarko
1981:50, Laver 1994:114). The phonetic syllable in Russian differs from the
phonological as it can join elements which do not belong to the same
meaningful unit, for example, in Kot yoeacan [kot ubzat] (The cat ran
away) [tu] is one syllable (Bondarko 1981:52).

2.3.3 Syllable structure in Finnish

For a normal user of the Finnish language it is very simple to divide
words into syllables. The difficulty arises only when there are combina-
tions of vowels The Finnish syllable structure contains ten different types
of syllables, but the optimal type is CV (Karlsson 1983:133,135). Among
them there are all the four types which are known in Russian, open, close,
covered and uncovered, for example, i-lo (joy), ka-la (a fish), as-ki (a box),
ras-kas (heavy), aa-mu (morning), saa-da (to get), saak-ka (until), urk-ki-a
(spy), pilk-ka (mockery).

Just as in Russian the syllable nucleus in Finnish is always a
vowel. The original Finnish words never start with more than one conso-
nant. The same applies to syllables. That is why the type of a syllable
which starts with two consonants may be considered as marginal, al-
though it is rather common in words of foreign origin, for example,
kruunu (Karlsson 1982:133). Traditionally Finnish syllables are divided
into short and long. The length of the syllable is not only due to the
amount of vowels, namely, short (single) and long (double) vowels and
diphthongs and this is the case with consonants as well. Long vowels and
diphthongs always belong to the same syllable.

It is common to count the length of Finnish syllables in moras, so
that syllables which contain one mora are short, and syllables which con-
tain two or three moras are long. Syllables V and CV contain one mora,
VC, CVC, VV and CVV - two moras, and syllables VVC, CVVC, VCC and
CVCC contain three moras (Karlsson 1982:133). It is possible to divide
CVCC into three moras, since the first one of the two last consonants is
always a sonorant. The division of a syllable into moras can be done in
the following way (Karlsson 1983:135):

BEGINNING <NUCLEUS> CONTINUATION OF>END
NUCLEUS
MORAS 1. 2. 3.
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The principle in Finnish is that the syllable nucleus represents the sonor-
ity maximum and the continuation has less sonority as in sain (I got).

In frequency the open syllables of CV-type are common even in
Finnish. The amount of all open syllables is 58 % (Karlsson 1982:139).
Many Finnish syllables consisting of two moras have a structure C,VVC,
and the following syllable starts with C,.

2.4  Stress systems and rhythmic structure

2.4.1 Stress systems

In non-tonal languages independent words which consist of more than
one syllable have one syllable which is more prominent than other sylla-
bles. A word stress means that one of the syllables of a word is distin-
guished with the help of different phonetical features. Sometimes more
than one syllable is stressed, but even then, only one syllable in the word
has the main stress, the primary stress, and the other stressed syllables
have a secondary stress, or tertiary stress. It depends on the language
concerned as to how prominent the syllable with the main stress is.

The stress belongs to a certain syllable of a word, but phonetically
it can be defined by acoustic parameters which appear together with the
vowel qualities in the syllable nucleus. Stress is an important prosodic
factor in which the duration, pitch and loudness function. There are four
or three acoustic parameters which help to define word stress. The pho-
netic manifestation of stress varies from language to language, with some
exploiting all four parameters of pitch, loudness, duration and quality.
The majority of languages with phonological stress seem to make use of
only three parameters. Pitch, loudness and duration alone, without the
manipulation of phonetic quality, are the triplet of phonetic parameters
used by most languages that exploit stress as a phonological device
(Laver 1994:512, Bondarko et al. 1991:111). Anyhow, even one of the
acoustic parameters might be enough to recognize the stress (Ceremisina
1989:9).

Where Russian is concerned the most important parameters of the
stressed syllable are the duration and the quality of the stressed vowel.
To compare with German and English, apart from the duration of the
stressed vowel, intensity is more important than in Russian. But intensity
(loudness) is even more important in Finnish (Bondarko et al. 1991:112).
Finnish is somewhat opposite to Russian as the duration of syllables in
Finnish does not depend on the word stress, nor does the quality of
sounds (vowels) depend on the stressed or unstressed position (Wiik



59

1965, Lehtonen 1970). The question arises as to how prominent the Fin-
nish stress is compared with the stress of other languages, for example,
Russian, for according to Zinder, the word stress in all languages changes
the duration of sound segments (Zinder 1979:262).

Thus, in Russian the main parameter of stress is duration, i.e. the
main difference between [+stress] and [-stress] syllables is duration. It has
been proved in acoustic experiments that in a disyllabic word myxa
[muku], the prolonging of either of the vowels makes them perceived as
[+stress], and accordingly the word gets different meanings: [‘muka]
(torment) or [mu'ka] (flour). In more complicated experiments with the
help of speech synthesis it has been proved that none of the other factors,
loudness and melody, had as important a role in perception of Russian
stress as duration (Bondarko 1998:219).

The stress can have two different functions: to indicate a new
word and show the boundaries between words. The stressed syllable
joins the word into one unit subordinating other syllables to itself and
thus has a 'culminative function' (Trubetzkoy 1969:27, Zinder 1979:258).
Stress can also be regarded as a phonological property of the syllable. The
placement of stress on a particular syllable can change the meaning of the
word. In this case the stress is phonological, but when it has no distinc-
tive role it is phonetical (Laver 1994:511).

When the stress always falls on the same syllable it is called a fixed
stress ('unmovable', in Russian menogsuxkHoe, nocTosiHHoe). Languages like
Finnish and Checz have a fixed stress always on the first syllable while in
languages like Polish, the stress is always on the penultimate syllable.
The latter can be also called a 'bound' (cBsizanHoe) stress. In other lan-
guages the word stress can be located in different syllables. Apart from
being nonfixed, i.e. that the stress can fall on any syllable of the word, the
stress can be 'free' (cBoGogHoe) or 'movable' (nogsuxHoe). The free stress
which is typical in Russian, German and English can fall on any syllable
from the first to the last as in

60dd [va'da)] (water), ddua ['dat[ia] (dacha),
nodymars [pa'dumsti] (to think), ranucdrs [nspit'sati] (to write).

The movable stress means that the place of free stress depends on the
morphological structure of the word, it can be considered as a feature of
the morpheme and can be a member of accent paradigms in morphologi-
cal word changing (Bondarko 1991:113). In this case the stress has a pho-
nologically distinctive role like in Russian word forms where the genitive
singular has the same ending as the nominative plural in several words:

0épeza ['bleriaga] (a shor, gen. sg.) - Gepead [bior1'ga] (shors),
06ma ['doma] (a house, gen. sg.) - domd [da'ma] (houses'),



60

pyxu ['ruki1] (hands) - pyxu [ru'kii] (a hand, genitive sg.).

The words can also have completely different meanings: araac ['attes] (a
collection of maps) - [a'tlas] (shine of silk). This type of a word stress can
be also called a lexical stress (Laver 1994:511).

As mentioned above, the stress in Russian can be on any syllable,
it can remain on the same syllable, or it can move from one syllable to
another in different grammatical forms of the same word, and even a
change from an appellative word to the preposition is sometimes possi-
ble. But the place of stress in a particular word or wordform has to be in
one certain place. An exception can be found only in a few words where
the literary norm allows the place of stress to be in different syllables, for
example, in the word naaua (pored) the stress can fall on any of the two
syllables. But the dialectical forms often differ from the literary forms
where the place of stress is concerned.

The role of stress can be different depending on the language.
Anyhow, according to Zinder the distinctive role of word stress is not
universally very great, firstly, because it can appear only in languages
with unfixed word stress, and they do not include many minimal pairs of
this kind, and, secondly, the constitutive function of stress for a word is
present everywhere (Zinder 1979:260). The phonological stress in Russian
is not an organized system, but more or less contains mostly accidental
homonyms like, for example, nuau [pii'l1] (drank, pl.) and nuau [pi'li]
(saw, imperative) (Bondarko 1998:215).

In the Russian language the culminative function of word stress is
very clear as any vowel in an unstressed syllable is dependent on the
place of the stress. Since the Russian stress is nonfixed and free it cannot
express the word boundaries, and its function is thus to show clearly the
apellative words in speech process (Ceremisina 1989:63), while in other
languages like, for example, Finnish and Checz, where the word stress is
located always on the same syllable, either on the first or on the last, the
stress can be seen as a sign of a word boundary (Trubetskoy 1969:277,
Zinder 1979:249-250).

It has been noticed that the word stress in Russian tends to fall
closer to the stem of the word and closer to the center of the word, but
this is a very general rule and has many exceptions (Bondarko 1998:217).
There are no exact rules, except a few grammatical ones, which could
give complete guidance to a foreign learner of Russian in finding the
place of stress, which incidentally is one of the most difficult aspects in
Russian. Table 10 shows how the stress falls in three different types of
language usage (Bondarko 1998:217).
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TABLE 10 The place of stress in 2-4 syllabic words (N=100) in a transcribed
text (Bondarko 1998:217)

Istsyllable 2nd syllable 3rd syllable 4thsyllable

Disyllabic words 46 54
Trisyllabic words 21 52 27
Quadrisyllabic words 5 38 48 9

Bondarko bases the calculation on a spoken monologue as well as a dia-
logue. In some details there are differences, but the main principle re-
mains the same, i.e. in trisyllables and quadrisyllables which include
prefixes and suffixes, the stress tends to remain on the stem of the word.

The phonetic stress in Finnish does not appear in the durational
difference between [+stress] and [-stress] vowels as both of them can be
long as well as short. The sound duration in Finnish is quite a compli-
cated system as the duration of vowels depends on consonants, as well as
the duration of other vowels.

Where Russian learners of Finnish are concerned, there are three
principles about the vowel duration/length in Finnish which, in a way,
disturb the short - long opposition (Wiik 1965, Wiik & Lehiste 1968 and
Lehtonen 1969, 1970) and, therefore, can cause confusion about the Fin-
nish stress. Such instances are:

1) /CC/ is shorter after /VV/ than /V/;

2) the single vowel in the second syllable is longer after a short

first syllable, and

3) the double vowel of the second syllable lengthens the preceding

single consonant more than a single vowel (Karlsson 1983:151).

The phonetic nature of Finnish stress is in any case quite unclear.
There is no clear contrast between the [+stress] and [-stress] syllables. As
mentioned earlier, the word stress in Finnish is a sign of word boundary,
but it is not a singular factor in this function, since there are other pho-
netical signs to show the word boundary (Karlsson 1983:165). One of
them is the glottal stop which appears when the word starts with a vowel
(Itkonen 1964, Lehtonen & Koponen 1977). Sometimes the word boundary
in Finnish between two vowels, apart from the glottal stop, is obvious
because of the disturbance of vowel harmony like tyd alkaa [tyce ?alkaa]
(the work starts) (Karlsson 1983:165). Sometimes on the word boundary
the word-final consonant of the preceding word and the word-initial con-
sonant of the word itself join together as a consonant cluster which is dif-
ferent from the clusters generally accepted in Finnish words, for example,
Ir, In, 7, np, tl etc. And apart from that, the final lengthening of the conso-
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nant in the preceding word also works as a boundary signal (Karlsson
1983:1966).

2.4.2 Phonetical words in Russian

In Russian the concept of a word is different whether we mean a lexical
word or a word in the phonetical meaning as a pronunciation unit, the so
called Phonetical Word (PW). Those lexical words which by themselves
have a full meaning, for example, nepedaua [piori'datfia] (a radio or TV
programme) have one primary stressed syllable, but there are small one-
syllable words without stress which are joined to lexical words to add the
grammatical meaning like prepositions na noay [napa'hu], or to change the
lexical meaning like the negative particles ne nado [n1'nada]. So the lexical
words with full a meaning form the PW either by themselves or together
with the prepositions and particles, the joining factor being the word
stress.

The structure of PW affects pronunciation of vowels which have a
three-levelled hierarchical system inside the phonetical word: V [+stress],
V [-stressl] and V [-stress2]. V [+stress] can occupy any position in the
phonetical word. The place of V [-stressl] and V [-stress2] depends on the
stressed syllable. Table 11 shows the possible models and structures in
disyllabic and trisyllabic words.

TABLE 11 The rhythmic structure in disyllabic and trisyllabic phonetic
words in Russian with examples of vowel /a/ in positions C [-pal]
+V

Model Rhythmic structure Examples

e — C,V, [+stress]C,V, [-stress2]C, damam ['damom]
C,V, [+stress]C,V, [-stress1] dama ['dama]

—— C,V, [-stress1]C,V, [+stress] doma [da'ma]
C,V, [-stress1]C,V, [+stress]C, domam [da'mam]

'— — —  C,V,[+stress]C,V,[-stress2]C,V, [-stress2] C, padosats [Tadsvati]
C,V, [+stress]C,V, [-stress2]C,V, [stressl] 3aHaTo [’zaniota]

— '— —  C,V,[-stress1]C,V, [+stress]C,V, [-stress2] C, Ha namars[na'pamisti]
C,V, [-stress1]C,V, [+stress]C,V, [-stressl] Hanaaa [Na'pata)

— — '— CV,[-stress2]C,V,[-stress1]C,V, [+stress] C, 2opodam [gora'dam]
V, [-stress1]C,V, [-stress1]C,V, [+stress] 20poda [gora'da]
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The rhythmic structures according to different models in Table 11 give a
very general picture about Russian disyllabic and trisyllabic words. It
does not, however, give an idea about the different positions where CV
and CJV combinations are concerned in different stress positions.

As the table shows V [-stressl] can be in the first syllable preced-
ing stress, it can occupy the word-initial position if the word starts with a
vowel or the word-final position if the word ends with a vowel. In the
two last positions V [-stress1] competes with V [-stress2] which generally
appears in the other syllables preceding the stress besides the first and in
any syllable after stress.

Vowel /a/ has all the three stages, [2] (CV) and [a] (CV) in the
[+stress] position, [a] in the [-stress1] position, [s] (CV) and [ia] (CiV) in
the [-stress2] position, while /i/ which has two allophones in the
[+stress] position, [i] (CiV) and [i] (CV), has the same allophones in the
position [-stress1] and [-stress2], [z] and [1].

In this basic concept, phonetic words in Russian appear isolated.
In this context the rhythmic structure can change in such a way that the
sentence stress falling on a word affects the [+stress] syllable and the
vowel in it, as well as in fast speech reduction of V [-stress] can be
stronger etc. Anyway, this model of structures in a phonetic word as a
basis has been maintained in this study.

2.4.3 Rhythmic structure and stress in Russian and Finnish

The word is a central independent unit in languages both as in grammati-
cal and lexical as well as in phonetical and phonological sense. The words
consist of segments which are phonetically closely combined in syllables.
The rhythmical (accent) models of words are formed of the characteristics
of syllables and the place of stress. The word stress is one of the joining
elements between syllables, the other joining element being harmony of
vowels in some languages (Bondarko el al. 1991:111).

The length of the rhythmic structures can vary, but both Russian
and Finnish have, on one hand, very short words, consisting of one syl-
lable, and on the other hand, very long words, consisting even of eight or
nine syllables. Anyway, within the limits of this study a greater part is
concentrated only on disyllables and trisyllables although quadrisyllables
are not completely ignored.

2.4.3.1 Rhythmic structure in Russian
Every Russian appellative word has a stress, for example, camosap

[soma'var], uuraiwo [t[1'taju], mnoxo [ptéxa]. Short, normally monosyllabic
non-appellative words, like prepositions or particles form a phonetical
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word with the words they modify, for example, ra noay [nopa'tu] (on the
floor), e 3naio [n1zngju] (I don't know). The stress is a distinguishing
mark of an appellative word as a whole (GR 11982:90).

The place of the word stress in Russian is not fixed. It can fall in
principal on any syllable of a word, from the first to the last. Apart from
that the place of stress can move from one syllable to another in different
grammatical forms of a word, i.e. it has a grammatical distinctive func-
tion in some words like, for example, doma ['doma] (at home, genitive of
a house) - doma [da'ma] (houses), i.e. the stress characteristics in Russian
are dependent on the grammatical structure (Fedjanina 1982:24). Most of
the words in which the stress shifts in different morphological forms are
disyllabic words. In longer words the change of stress is possible, but it
does not happen as frequently. That is why it is not necessary to make
special groups for them.

Word stress represents the characteristics of rhythmic structure of
a word. The word stress never appears by itself, for when a word is pro-
nounced isolated, it is by itself a rhythmic unit, like a phrase. The stage of
expression of the word stress depends on the position in a sentence or
phrase, being most distinctive in a strong phrase position, i.e. where the
word stress is at the same time a sentence stress, for example, Bor moii
6par [vot moj "brat] (He is my brother). The word stress is weaker in the
beginning of a phrase like, for example, Moii 6par nuxoz0a ne onazdbeaet
[moj 'brat nika'gda niia'pazdivajot] (My brother is never late). The word
stress is very weak (even disappears) in cases like, for example, T»t, 6par,
He cepOucy [ti brat nishr"diisi. Experiments where Russian native subjects
were listening to words separated from the context proved that if a word
was in a weak phrase position, i.e. the phrase stress did not fall on it, the
place of stress was found correctly only in 60-40 % of the cases. That
means that such words like dama ['dama] (a lady) and doma [da'ma]
(houses), nuau ['piilh] (they drank) and nuau [pi'lii] (imperative of saw)
were not differentiated from each other (Bondarko 1981, Svetozarova
1982).

Generally a word has one stressed syllable only, but in some cases
there are two [+stress] syllables of which one has the primary stress and
the other one a weaker secondary stress. The words which have two
stresses are mostly compound words, but some of them consist of a stem
and a prefix. The principle is that if there are the two stresses on a word,
the secondary stress is nearer to the beginning of the word and the main
stress is more towards the end, for example, ddaabnesocTéunmii (far-
eastern), camonéroctpoénue (aeroplane building), kde-k1é (somebody)
(RG 1982:91).
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Table 12 shows the rhythmic models of disyllables and trisylla-
bles. As it is seen from the transcription, the phonetical position of the last
vowel (/a/) changes in a close syllable vis a vis syllable.

TABLE 12 The rhythmic models of Russian disyllabic and trisyllabic
words (— syllable, ' stress)

Model Examples

— dama ['dama] (a lady), damam ['damem] (to the ladies)

—_—— doma [da'ma] (houses)

—_——— 3anara [zanista], samnoyxam [tampotfikom]

_— kaptuna [kar'tina] (a picture), kaprunam [kar'tinom] (dative of a
picture)

_— 20poda [gora'da] (towns)

In Russian rhythmic structure the changing parameter is the durational
ratio between [+stress] and [-stress] vowels (Zlatoustova 1981b:106). The
vowels are the only segments whose duration changes within a word.
And the durational changes of vowels change the rhythmic structure.

2.4.3.2 Rhythmic structure and stress in Finnish

The Finnish words consist of primary-stressed, secondary-stressed and
unstressed syllables. Tertiary-stressed ' syllables in Finnish could be the
same as unstressed. The place of the primary stress in Finnish is fixed, i.e.
it falls on the first syllable of each word. Thus, it does not give any varia-
tion in the rhythm.

The secondary stress is a phenomenon of long words. The place of
the secondary stress in Finnish does not fall as regularly on a certain syl-
lable as the main stress and its place can be used to differentiate mean-
ings, albeit marginally (Wiik 1981:110). Basically the place of the secon-
dary stress is on the third, fifth etc., i.e. on every second syllable. But even
if this is not the case, it can often be predicted, i.e. its place is mostly
automatic, when one knows, whether the word is single or compound, as
well as the number and structure of syllables. Depending on the word
structure, the secondary stress can fall on the fourth syllable instead of
the third, and after that on every second syllable but not on the last
(Karlsson 1982:150). Anyhow the problem of secondary stress does not
concern the data in this study as there is no secondary stress in disyllabic
and trisyllabic words.

Tertiary stress is used, for example, by Wiik (1965).
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There is no strong contrast between primary-stressed, secondary-
stressed and other syllables in Finnish. There are also some Finnish words
(conjunctions, adverbs, personal pronouns) which are left without the
primary stress in a context, for example, ja (and), jos (if), kun (when), kuin
(than), jo (already), nyt (now), hin (he or she), ne (those), se (it). Most of
them are monosyllabic (Karlsson 1983:150).

Compared with the Russian system when the basis of the main
stress is taken into account, the Finnish rhythmic structure is simple. The
disyllabic and trisyllabic words have one model each. But if we add all
the possible variations of long and short vowels the system is more
complicated than in Russian. A Russian speaker on hearing the following
words would be confused as to the location or position of the stress. For
him it would be logical to associate a stress in every long vowel.

TABLE 13 The Rhythmic models of Finnish disyllabic and trisyllabic words
containing single consonants (— syllable, ' stress)

Structure Model Examples

CVCV(Q) —— sata (hundred)

CVVCV(C) f—— — saada (to get)

CVCVV(C) — sataa (to rain)

CVVCVV(C) —_ saadaan (will be got)
CVCVCV(C) —_ satama (a harbour)
CVVCVCV(C) —_ saatava (to be got)
CVVCVVCV(Q) —_ paalaama (piled by someone)
CVVCVVCVV(C) —_— paalaamaa (partitive of to be piled)
CVCVVCV(C) —— — salaava (hiding something)
CVCVVCVV(Q) — salaamaa (hidden by someone)
CVCVCVV(C) e salamaa (partitive of lightning)
CVVCvVCVvVv ——— saatavaa (something to be got)

When comparing the rhythmic models of Finnish with the Russian, the
important differences are seen in the place and nature of stress. As men-
tioned earlier, in Finnish the place of stress is a sign of a new start of a
word or a rhythmic unit. According to Wiik (1965:128-129), it is not only
the primary stress in Finnish words which signifies a start but a secon-
dary stress (or tertiary stress) does that as well. The stress unit can for-
mate between the two stresses, i.e. between the two primary stressed
syllables or between two secondary-stressed syllables.

The nature of stress is important. As has been shown, the duration
of vowels in Russian is an important parameter of stress, i.e. V [+stress] is
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longer than V [-stress]. The vowels V [+stress] and V [-stress] could be
compared with the Finnish long and short vowels. A thorough compari-
son of the rhythmic patterns should include the consonantal structure of
the syllables as well.

2.4.4 Role of /a/ and /i/ in the phonetical systems of Russian and
Finnish

This study is focussed on the examination of the word structures of 2-4
syllabled words with the basic syllable structure CV, where the word-
final syllable can be open, CV, or closed CVC. Within this frame work of
word and syllable structures, Russian vowel phonemes /a/ and /i/, their
duration and quality in different stress positions and different environ-
ments are the main interest of this study. They serve as the basic material
of the contrastive study of Russian and Finnish.

For this purpose it was deemed reasonable to choose the two
vowel phonemes /a/ and /i/ as a target of investigation for three rea-
sons. Firstly, these two vowel phonemes are the most frequent vowels
representing more than half of the Russian vowel system in speech. In
any calculation, i.e. counted in texts, in different morphemes, stems as
well as in affixes, the functional activity of /a/ is more than that of any
other vowel in Russian, and /i/ occupies the second place (Bondarko
1998:29-30). Secondly, /a/ and /i/ with all their allophones give a vast
picture of the Russian vowel system as a whole in CV syllable structure.
Thirdly, the phoneme /a/ with its allophones gives a complete picture,
more than any other vowel in Russian, about the realization of [-
pal]/[+pal] opposition, and /i/ adds to the necessary information about
this opposition.

Furthermore, the vowel phoneme /a/ gives the maximal varia-
tions in its allophones as well. Apart from the [-stress1] and [-stress2] al-
lophones the coarticulations of the surrounding consonants, especially the
palatal coarticulation of C [+pal] and labial coarticulation of C [+lab] are
clearly seen in its spectral analysis. As the purpose of this research is also
to establish the Finnish interference in the pronunciation of the Finnish
subjects, the F,-pattern of /a/ can show the lack of palatalization of the
preceding or following consonant. Apart from the palatalization, the la-
bial coarticulation of the adjacent consonant can be seen in /a/.

The vowel phoneme /i/* is in opposition with /a/ only in
[+stress] position, i.e. its [-stressl] allophones [i] and [1] appear instead of

z Phoneme /i/ is one of five vowel phonemes according to the Moscow phonological

school, i.e. it includes both [i] and [i].
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/a/ as well. The vowels [i] and [¢] have a certain interest from the point of
view of the Finnish interference in Russian.

Where the duration of vowels is concerned, /a/ [+stress] is the
longest Russian vowel, as [+open] vowels are generally longer than oth-
ers (Zinder 1979:186-187). On the other hand, the strong reduction in po-
sition V [-stress2] appears in its allophones [s] and ['s], and the weaker
reduction in the allophone [a] in position C [-pal] + V. In position C [+pal]
+ V [-stress1] the opposition between /a/ and /i/ does not exist, and the
vowel pronounced in the above mentioned position is [1] as in the case of
natu [pt'ti]. Thus, the phoneme /a/ makes it possible to analyze sound
duration in different positions of the word structure. Apart from that, its
duration can be compared with the duration of /i/ and its allophones.

In Finnish single /a/ is one of the longest vowels, while /i/ is one
of the shortest (Wiik 1965, Lehtonen 1970, Laine 1979a). The order of
vowels according to their duration in Finnish changes in the view of these
authors. As has been mentioned above, both of these vowels in Finnish
can be single or double. The quality of the single and double vowels does
not differ significantly, as one can see from the formant values of the sin-
gle and double vowels in Table 14.

TABLE 14 The formant values of /aa/- /a/ and /ii/ - /i/ in Finnish
according to 1. Wiik (1965:58-60) and 2. Iivonen (1993:34)

/aaz/ /az/ /iié /ié

720 676 710 657 275 294 340 300
1240 1106 1345 1190 2495 2380 2355 2261
2455 2761 2505 2789 3200 3112 2789 3026

-

mm

As is seen in Table 14, in the view of the above mentioned authors, F, of
the single /a/ is higher than F, of the double vowel. And F, of the single
/i/ is higher than F, of the double /ii/ and F, of the double /ii/ is higher
than F, of the single /i/.

Table 15 shows the formant values of the Russian vowels given by
Bolla (Bolla 1981). The comparison of Tables 14 and 15 shows that in Fin-
nish the changes of F, values between the long and short /a/ as well as
/i/ are very minimal, except for /i/ - /ii/ in the results of Wiik. Instead,
the differences in F, values were bigger in Finnish. In Russian the differ-
ence in F, between [a] and [a] was greater than the difference between the
i-vowels, while between [a] and [a] F, values were very similar and in
[+stress] [i] and [i] the values were 155 - 270 Hz higher than in the [-
stress] vowels.
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TABLE 15 The F,, F, and F, values (Hz) of Russian vowels [a] - [a], [i] - [1], [i] -
[1]. There is also a duration distinction between [+stress] and
[-stress] pairs (Bolla 1981: 63, 66-67)

[a] [4] (i] (1] (i] (1]

F, 755 660 285 315 290 310
F, 1360 1370 1655 1500 2190 1825
F, 2500 2430 2465 2350 2865 2335

As we have seen by now even comparing only two languages, Russian
and Finnish, the duration of sound segments, vowels as well as conso-
nants, is a universal feature. Duration is used in the phonetical system of
both languges but for different purposes. Using durational differences is
not limited only to Finnish and Russian but it exists in every language in
one way or another. Nevertheless, the usage of the durational differences
of vowels and consonants in a particular language is a special feature of
the language concerned. Thus, in Russian, duration is a parameter of
word stress, while in Finnish, duration is a permanent feature of vowels
and consonants.

Another universal feature which concerns all languages is joining
a word phonetically as one complete unit, but the way of doing it in a
particular language is a specific feature of every language. In Russian it is
done with the help of stress in such a way that the location of the [+stress]
syllable with a longer duration of vowel is free and movable, while other
syllables with different types of reduced vowels have a certain hierarchy.
In Finnish, on the contrary, the stress, a sign of word boundary, always
falls on the first syllable. Apart from that, another phonetical special fea-
ture of distinguishing words in Finnish is the vowel harmony.

From all this follows that Russians who study Finnish or Finns
who study Russian are bound to have difficulties due to the negative
transfer of their mother tongue. But on the other hand, the universal na-
ture of many features gives a good foundation in the second language
acquisition.



3 PHONETICS IN THE FOREIGN LANGUAGE
LEARNING

3.1 Interference

When using a second or a third language one cannot prevent the influ-
ence of the native language on the target language. In this research the
first language is Finnish while the target language is Russian. The lan-
guages can be said to be in contact when they are used by the same per-
son. In the case of a person using two different languages he/she is called
bilingual and the practice can be called bilingualism. Although the terms
bilingual and bilingualism are used in a larger meaning it is not always
correct as many people nowadays, especially in a small country like Fin-
land, speak more than two languages. Nevertheless, it is the native lan-
guage whose structure and phonetical system mostly affect the foreign
language. In a larger context this phenomenon is called transfer. It can be
positive or negative. Many of the mistakes in foreign language pronun-
ciation can be considered as a result of the negative transfer which can be
called interference.

Weinreich was one of the first scientists who brought up in the
linguistic circles the question about interference in foreign language
learning in the 1950s. According to Weinreich, 'the term interference im-
plies the rearrangement of patterns that result from the introduction of
foreign elements into the more highly structured domains of language,
such as the bulk of phonemic system, a large part of the morphology and
syntax, and some areas of the vocabulary' (Weinreich 1974:1).
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Later in conjunction with studies about children learning a second
language, the so called interlanguage phonology also became the object of
study among the other aspects of language (Ioup & Weinberger 1987).

When a Finn communicates in Russian with a native Russian the
native speaker notices in his or her speech mistakes in pronunciation,
which can be generally called a Finnish accent in Russian, apart from the
possible grammatical and lexical mistakes. The pronunciation mistakes
consist of mistakes in the segmental level as well as in the prosodic level.
In the segmental level the mistakes might appear in the wrong pronun-
ciation of a particular sound segment like, for example, [x] as [h], or of a
whole class like the [+pal] or [+voiced] consonants and pronouncing den-
tal consonants with apical articulation instead of dorsal (Ljubimova 1988,
Maikildé&de Silva 1996, de Silva 1997). The mistakes in pronunciation of
the target language can be divided into phonological, i.e. they disturb the
differentiation on the phonemic level and phonetical mistakes which ap-
pear in pronunciation of a particular sound which is incorrect but which
does not cause misunderstanding in the phonological level.

It is unfortunate that the learner of Russian, irrespective of the ef-
fort he or she makes, cannot get rid of the mistakes in pronounciation
without the help of proper teaching.

3.1.1 Interference on phonemic level

The phonetic mistakes appearing in the different pronunciation of a par-
ticular allophone might only give a personal feature to the pronunciation
of the subject, but do not lead to misunderstanding the person concerned.
Weinreich calls the interference in speech reception and pronunciation
(mispronounced sounds) phonic interference. The real 'interference arises
when a bilingual identifies a phoneme of the secondary system with one
in the primary system and, in reproducing it, subjects it to the phonetic
rules of the primary language' (Weinreich 1974:14).

According to Weinreich there are four types of phonetic interfer-
ence (Weinreich 1974:18-19):

1) 'Under-differentiation of phonemes' which occurs when two sounds of
the secondary system whose counterparts are not distinguished in the
primary system are confused;

2) 'Over-differentiation of phonemes' which involves the imposition of
phonemic distinction from the primary system on the sounds of the se-
condary system, where they are not required;

3) ‘Reinterpretation of distinctions' which occurs when the bilingual dis-
tinguishes phonemes of the secondary system by features which in that
system are merely concomitant or redundant, but which are relevant in
his primary system;
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4) 'Phone substitution' which applies to phonemes that are identically de-
fined in two languages but whose normal pronunciation differs".

Where Russian and Finnish are concerned with their completely different
phonogical systems, the under-differentiation of phonemes in both [-
voiced]/[+voiced] and [-pal]/[+pal] opposition is common for Finns.
Typical to the palatalization opposition in Russian is that it has different
phonetic correlates in different cases. So in some consonants, for example,
between the labial pairs [p pi], [b b]], [f fi], [v V], [m mi], the phonetical
differences are not very prominent, compared with the dental pairs [t ti],
[d di], [t 1], [r 1] etc. This can also lead to a reinterpretation of distinction
in the pronunciation of Finns where the i-glide of vowels after C [+pal] in
Russian as [j], i.e. C'V > GjV, is concerned.

A similar case for Russians is the under-estimation of the
short/long opposition. The over-differentiation in Russian from the Fin-
nish point of view is to use the short/long opposition in the Russian
vowel hierarchy, and from the Russian point of view, the palatalization of
consonants in Finnish after [+front] vowels. The pronunciation of dental
consonants in Russian by Finns with apical articulation serves as an ex-
ample of the phone substitution, and vis a vis, the Finnish apicals with
dental dorsal articulation by Russians.

Interference is always due to differences in phonetical and pho-
nological systems. According to Wiik there are four types of differences in
sound systems (Wiik 1965:15-16):

1) Physical differences: i.e., a physical sound or group of sounds occurs in
one language but not in the other.

2) Relational differences: i.e., two physically similar sounds exist in both
the NL and the TL, but the sounds are grouped differently into pho-
nemes.

3) Distributional differences: i.e. similar sounds or phonemes occur in both
languages, but in different environments.

4) Segmental differences: i.e. phonetically similar stretches of speech occur
in both languages, but the stretches are differently divided into pho-
nemic segments.

There are many phonetical and phonological differences between the two
languages which cause interference (Baranovskaja 1982, de Silva 1987).
All the above mentioned differences have their impact on the Russian
pronunciation of Finns or, in contrast, in the Finnish pronunciation of
Russians. The existence of a group of palatoalveolar or soft (palatalized)
consonants in Russian is a physical difference in Russian for Finnish
speaking people. We can point a few examples of the physical, relational,
distributional and segmental differences.
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Different allophones of /a/ after [-pal] and [+pal] consonants
could be a relational difference as two different vowel phonemes in Fin-
nish correspond to one phoneme in Russian: /a/ which corresponds to
the Russian [a] after C [-pal], and /a/ which corresponds to the Russian
[a] after C [+pal], especially in C’'VC context as in nare [plat] (five). This
is a relational difference between Russian and Finnish.

The relational differences appear in consonant systems as well.
For example, the [+pal] allophone [ki] of the Finnish velar stop /k/, rep-
resents a different phoneme in Russian. A similar example in Finnish for
a Russian learner is the palatal consonant /y/ which in words like
ongelma (a problem) is often pronounced by Russians [ng].

The distribution of consonant phonemes in Finnish is more lim-
ited than in Russian. The consonant clusters are less, as only a few com-
binations are possible and they have limitations in original Finnish
words. Namely, they cannot stand in the word-final position and not all
of them can appear in the word-initial position, so they are common only
in the word-medial position (Hakulinen 1964, Karlsson 1982). In Russian,
in its turn, consonant clusters up to five different consonants are very
common. Thus, when speaking Russian, Finns have to learn many com-
binations of consonants which are not possible in their native tongue,
such as 832440 [vzgliat] (view) (four consonants in word-initial position),
nwvio [piju] ([-dental]+semivowel) (I drink), enats [gnat] (a plosive and a
nasal) (to chase).

Also similar mistakes in the pronunciation of a foreigner caused
by the Russian orthography are very common. They include the so called
"okanje" and "ekanje" which appear in this instance in the pronunciation
of the Estonians (as well as the Finns). The orthography can also cause
mistakes such as the lack of assimilation in the consonant clusters. Some-
times mistakes can be also caused by the transliteration of the Cyrillic al-
phabet (Gor 1998, de Silva 1997, Varjusenkova & Ljubimova 1986).

3.1.2 Interference on prosodic level

The quantity of Finnish vowels and consonants forms a segmental differ-
ence which Russians do not differentiate. As we know, vowel duration in
Russian is connected with [+stress]/[-stress] opposition. Double conso-
nants which are common in Finnish are rare in Russian. They appear only
in the word-medial position inside a morpheme as in xacca [ka's:A] (a
cash-box), but more often on the morpheme boundary, for example,
paccedun [ro'siar'di’l] (made angry). On very few occasions double con-
sonants play a distinctive role vis a vis the single as in Tona ['tona]
(genitive of tone) - Tonna ['ton:a] (tone), nodars [pa'dati] (to give) - noo-
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datb [pa'd:ati] (to add). Finns can hear even smallest differences in dura-
tion.

The Finnish short/long opposition also affects the pronunciation
of Russian by Finns, but this question has not been studied until now.
That is why the purpose of this research is to probe the kind of interfer-
ence the Finnish quantity system causes in the Russian pronunciation of
Finns.

Also on the prosodic level differences in orthography cause mis-
takes in pronunciation (Wiik 1965:30). The writing systems of Finnish as
well as Russian both have a phonetic background albeit differently. Al-
though Russian has very clear rules regarding the pronunciation of a
written word, the correct pronunciation depends on the place of stress in
the word. The wrong place of stress and the wrong pronunciation of the
unstressed vowels easily cause interference in the pronunciation of Rus-
sian, i.e. they destroy the rhythmical structure of the words (IZS 1987:24).

The misrepresentations of the qualities of segmental units to-
gether with the changes of prosodic features, for instance, the durational
relationship between the vowels and consonants, the way of tone move-
ments in the stressed syllables and in the phrase as a whole create an im-
pression of a heavy foreign accent (IZS 1987:24).

The interference of prosodic features of the mother tongue have
not been thoroughly studied, even where Russian and the minor lan-
guages of the former Soviet Union are concerned. Nevertheless, a few fea-
tures affecting the word prosody are known. The rhythmical organization
of Russian word is often disturbed in the speech of foreigners, including
Finns, because of the following reasons:

1) the wrong definition of the place of stress,

2) the wrong relationship in duration of stressed and unstressed

vowels, and

3) the wrong realization of the quality changes in unstressed

vowels (IZS 1987:260).

A few prosodic interference features concerning Estonian are in-
teresting in this instance. Firstly, the special qualities of rhythmical or-
ganization of Estonian words, transferred to Russian language, break the
rhythm of the Russian phrase: many subjects who were studied in the
experiments had extra long vowels in stressed closed syllables, which of-
ten caused a high-low tone movement. Secondly, a vowel can be too short
before a consonant cluster as in nezde ['niegdie]. A Russian hearing mis-
takes of this nature considers them as mistakes in intonation contour.
Thirdly, it is typical in an Estonian accent that the plosives are pro-
nounced with a long implosion after a stressed vowel as in naot [ptot:]
(raft), Ceere [sviet:e] (to Sveta), kak [kak:] (how), while, on the contrary, a
long double consonant can be replaced by a short consonant as in Auna
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['ana], which is also a result of the rules of building the quantitative
model in Estonian. Durational mistakes of consonants and vowels are
perceived by native Russians differently, from lengthening or shortening
of vowels. They are perceived by the Russian ear as an extra phoneme, or
as not containing a sufficient amount of phonemes (IZS 1987:23).

The rhythmical organization of Russian words in the speech of
Finns is disturbed when the place of stress is incorrect, irrespective of the
position of stress. It has been noticed that it was easier for Finns to pro-
nounce the Russian words correctly laying a stress on the first syllable
than others, as well as the temptation to add another stress, as strong as
the first one, later after the next syllable (IZS 1987:262-263).

The purpose of this research is to study Finnish interference on the
level of word prosody. For this purpose a comparison between the Fin-
nish long - short opposition with the stress and rhythmic structure in
Russian as well as the melody contours of disyllables and trisyllables will
be made.

3.2 Role of teaching phonetics in the second language learning

It is common that when a foreigner speaks a non-native language a native
does not understand what he or she says, even though the foreign
speaker might not make a single mistake in grammar. Such a misunder-
standing is due to interference. The misunderstanding of single words in
the speech of a foreigner is common among unilinguals (Weinreich
1974:21). However, all mispronunciations are not so serious as to cause
misunderstanding even in the same context. An example of this nature is
mostly seen in phone substitution like pronouncing alveolar [d] instead of
dental, or an [-pal] consonantinstead of [+pal].

Phonetics plays an important role in language teaching. By teach-
ing phonetics we try to avoid the effect of interference on the phonologi-
cal and phonetical level. Weinreich says that 'the greater the difference
between the systems ... the greater is the learning problem and the poten-
tial area of interference' (Weinreich 1974:1).

Apart from avoiding the effects of interference, most people who
study a foreign language want to pronounce it as well as possible. Every-
body should be given a chance to learn how to pronounce a non-native
language as well as the natives do (Dalton & Seidlhofer 1994:12). This can
be successfully achieved with the means of proper teaching.

First of all, in teaching phonetics of a particular target language,
we have to know the phonological and phonetical system of the first lan-
guage of the learner, as in the second language acquisition we always
have to tackle the problem of negative interference of the native lan-
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guage. Interference of sound systems can appear in any part of the sound
system, both in segments and in suprasegmentals (IZS 1987:7).

When the learner tries to hear what is said in another language he
or she inclines to perform the analysis customary for him/her into his
own elementary phonological images, like phonemes, of his/her mother
tongue. The listener tries to find it in a complex (i.e. in a successive row)
of his own phonological images and break it down into his own pho-
nemes, and even in conformity with his own laws of combining pho-
nemes (Polivanov 1974:223).

Trubetzkoy compares the mother tongue to a sieve through which
everything that is said passes (Trubetzkoy 1939:52-53). According to him,
every person uses a 'phonological sieve' of his mother tongue to analyse
what has been said. This leads to numerous mistakes and misinterpreta-
tions, since the 'sieve' is not suited to foreign languages. Trubetzkoy con-
tinues: " ... the so called foreign accent does not at all depend on the in-
ability of a particular foreigner to pronounce some sound, but rather on
his incorrect evaluation of this sound. And such incorrect evaluation of
sounds in a foreign language is conditioned by the differences between
the phonological structure of the foreign language and the mother tongue
of the speaker” (Trubetzkoy 1939:55).

The concept of a 'phonological ear' is akin to the 'sieve'. It means
that a person changes any unknown speech into the phonemic pattern of
his/her mother tongue. There are also certain universal features in any
language system as the opposition of vowels and consonants, coarticula-
tion, words representing a combined unit of sounds, and many distinc-
tive features of phonemes (IZS 1987:6).

In the former Soviet Union the question of interference was very
important, as the majority of the whole population, which was at one
time over 250 million people, was bilingual. Russian, the main language,
was taught to everybody irrespective of what nationality the citizen liv-
ing in the Soviet Union represented. The minimum level of the teaching
had to be such that everybody could manage in Russian in everyday life.
A great task for phoneticians was to find out all the features of different
accents and take them into consideration while teaching Russian as a sec-
ond language. The scientific basis of phonetical interference of different
languages in Russian is given in a book entitled Interferentsija zvukovyh
sistem (IZS 1987).

The aim of teaching phonetics should be, firstly, to help the lan-
guage learner to get free from the phonological image (sieve) of his
mother tongue and acknowledge the phonological system of the target
language. Secondly, one has to learn the articulation differences and pro-
sodic features of the target language.
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On the phonetic level the difficulties generally arise in perception
(sensoric) or production (motoric). If the person who speaks the foreign
language does not hear the differences of the sounds of the mother
tongue and the foreign language, the problem is in the perception. But if
the person cannot pronounce the sounds of the target language, because
of the different articulation basis of his or her own mother tongue, the
mistakes are in the production (IZS 1987:8). The first criteria prove the
point that teaching the methods of listening the foreign language is
sometimes considered to be the most important task in teaching phonet-
ics (Vihanta 1990:200).

There are two aims in teaching phonetics in the second language
acquisition. First of all, the aim is to correct a person's articulation in such
a way that he or she does not make mistakes on the phonological level, to
eliminate phonological interference in differentiating phonemes and dis-
tributing them incorrectly. Secondly, the aimes to correct mistakes in
phone-substitution so that the articulation basis, including prosody, of
the target language can be achieved. By teaching phonetics we give every
learner equal possibilities to learn to use the language orally in the best
way possible.

The need of teaching Russian phonetics for Finns has been noted
in Russian and research has been made about segmental level (Ljubimova
1988) and it is continuing in the project Foneti¢eskij fond russkogo jazyka
in the Department of Phonetics of StPGU, but where prosody is con-
cerned, word prosody as well as sentence prosody, this study is starting a
new field of investigation. A lot of contrastive analysis has to be done in
the near future.

Where teaching Finnish phonetics to Russians is concerned, noth-
ing has been done so far. An increasing number of immigrants whose
mother tongue is Russian have already started studying Finnish. Their
difficulties in the Finnish pronunciation should be urgently studied so
that suitable teaching material could be produced for them. By teaching
the correct Finnish pronunciation to the Russians living in Finland we
would help them in building their future.



4 PROCEDURE
4.1 Research area and questions

Research area of this work is limited to the study of the word structures
of 2-4 syllabled words with the basic syllable structure CV, the word-final
syllable being CV or CVC. Within the mentioned word and syllable struc-
tures, Russian vowel phonemes /a/ and /i/, their duration and quality
in different stress positions and different environments are the main in-
terest of the study. They serve as the basic material of the contrastive
study of Russian and Finnish.

The vowel phoneme /a/ was chosen as the object of the study
because of its variety. The acoustic studies of the Russian vowel system
have proved that it shows the maximal variations in its allophones.
Where the duration of vowels is concerned, /a/ [+stress] is the longest
Russian vowel, as [+open] vowels are generally longer than others
(Zinder 1979:186-187). More than any other vowel phoneme, it clearly
shows the durational differences between [+stress], [-stressl] and [-
stress2] allophones (Bondarko 1981 and 1998, Verbickaja 1979). Apart
from that, the coarticulations of the surrounding consonants, especially
the palatal coarticulation of C [+pal] and labial coarticulation of C [+lab]
are clearly seen in its spectrographic analysis. As the purpose of this re-
search is also to establish the Finnish interference in the pronunciation of
the Finnish subjects, the F,-pattern of /a/ shows the lack of palatalization
of the preceding or following consonant.

The vowel phoneme /i/* was chosen as the other main object of
the study in the vowel system. Firstly, it gives another phonetical position

: Phoneme /i/ is one of five vowel phonemes according to the Moscow phonological

school, i.e. it includes both [i] and [i].
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to consonants, C+V [+front], as /a/ is basically [-front]. Secondly, the
vowels /i/ and /a/ are in [-stress] position thus becoming a supplement
of each other because the [-stress1] allophones [i] and [1] appear instead of
the same orthographic forms e and s as well. Thirdly, from the point of
view of the Finnish interference in Russian, /i/ ([i] and [1]) in position C
[-pal] V is an interesting feature for this research.

Where the consonant systems of both languages are concerned all
types of single consonants were included in the test words. The place and
the manner of articulation were taken in consideration. As mentioned,
palatalization of consonants as well as the possible lack of it in the pro-
nunciation of the Finnish subjects was studied. The feature of C [-
voiced]/[+voiced] did not play a significant role for this research. This is
because no deep analysis on the effect of the preceding and subsequent
consonant on the vowel besides palatalization and labialization has been
done in this research. Furthermore, it has not been clearly proved that the
following [+voiced] consonant would have a lengthening effect on the
preceding vowel like in English. The [-voiced] and [+voiced] pairs like
/p/ - /b/, /t/ - /d/ etc., were considered as one.

Only the basic syllable and word structure were studied in this re-
search. The variation of rhythmic structures in Russian could have been
added by a few types of longer words, but two-syllabled, three-syllabled
and four-syllabled words with single consonants give sufficient data for
this study. In fact the data covers most of the Russian rhythmic structures
as two-syllabled words in Russian form 24,47 %, three-syllabled words
29,15 % and four-syllabled words 21,63 % of all the words in speech
(Zlatoustova 1981: 53-54), although in Russian as well as in Finnish the
most common basic structure, for example, the nominative of a substan-
tive or the infinitive of a verb, is disyllabic (Saukkonen et al.1979)

In Finnish the syllable structures change considerably with double
vowels and double consonants. Durational differences between different
short and long sound segments in Finnish change according to the word
structure and the type of syllables. Thus, according to Lehtonen, the du-
ration of a double consonant is longer if it is preceded by a short vowel
rather than a long vowel as in takka (a fire place) - taakka (a load) and a
short vowel in the second syllable is longer after a short vowel in an open
first syllable with a short vowel than after a long vowel as in sama (the
same) - saama (participle of to get) and a double consonant is longer be-
fore a long vowel than before a short vowel as in sataa (to rain) - sata (a
hundred) (Lehtonen 1970:105- 138). It would be an impossible task to
consider all durational changes.

On the basis of the above mentioned features of the sound sys-
tems of Russian and Finnish, the purpose of this study was to find an-
swers to the following questions:
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1) What is the exact durational correlation in Russian between
vowels V [+stress], V [-stressl] and V [-stress2] in the pronunciation of a
native? Is there Finnish interference in the durational correlation in the
pronunciation of the Finnish subjects? How does the Finnish interference
appear?

2) Do the duration and quality of individual consonant segments
affect the rhythmic structure of words? Does the different consonant sys-
tem of Finnish affect the rhythmic structure in the Russian pronunciation
of Finns?

3) Does the palatal coarticulation play a role in the rhythmic struc-
ture in disyllables and trisyllables in the normative Russian pronuncia-
tion? What effects does the palatalization or the lack of it have on the
pronunciation of the Finnish subjects?

4) Does the difference in rhythmic structure between the norma-
tive Russian pronunciation and the Russian pronunciation of Finnish ap-
pear in the quality of vowels /a/ and /i/ and their allophones? What is
the significance of the context?

5) Do the fundamental frequency patterns show the difference in
duration?

6) How does the word melody differ in the pronunciation of the
Russians and the Finns?

4.2 Material, subjects and methods

The choosing the data for phonetical analysis was by no means an easy
task. The question is not the lack of suitable material as the taping facili-
ties always exist, but human limits in energy and time are the factors
which have to be taken into consideration. The basic question in phoneti-
cal analysis is whether to use read data or spontaneous speech, or to
analyze connected speech or isolated words etc.

The modern emphasis in phonetic research is basically in prosody
and prosody means the studying of different prosodic activities in speech
or the suprasegmental level which involve complete utterances. Using
isolated words as research data is not recommended by most phoneti-
cians. It should, however, be noted that in a sentence a word is involved
with other prosodic factors than those belonging to itself, such as phrase
intonation, sentence stress, place in the intonation unit etc.

In most cases connected speech or spontaneous speech give a bet-
ter ground to analyze speech production and speech reception. The
analysis of individual features of segments can give completely different
results when it is done on the basis of isolated words and connected
speech, and even more in spontaneous speech, where from the point of
view of perception the role of a single phoneme is minimal (Zinder
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1981:103). Anyhow, even simple sound signals taped in a language labo-
ratory can prove to be fruitful for phonetical studies (Aulanko 1997:12).

Where this research is concerned the isolated words taped in a
language laboratory give the best possible material, because of the fact
that most of the subjects are non-native speakers and, thus, spontaneous
speech or frame sentences would have increased the difficulties in pro-
nunciation. As Bondarko states, when we analyze signals which are pro-
duced by foreign subjects every word even in connected speech might be
like an independent autonomic unit (Bondarko 1997:145). Using non-
native speakers as subjects is more complicated as even a word as a
speech unit might cause problems, especially when it contains difficult
sounds like the palatoalveolar sibilants for Finns in Russian, where the
rhythm of the word can get disturbed.

The analyzed material consists of isolated words and words in
sentences, but the major part of the data consists of isolated words. Tap-
ing was done even on the analyzed isolated words in a frame sentence,
but the analysis of some of them proved that analysing the words in the
frame sentences would not have given a better idea about the word
rhythmic structure. The Russian subject read the words concerned as a
separate intonation unit, even in the sentences, as in the Russian intona-
tion system it is possible to do so. Apart from that, the Finnish subjects
had more difficulties in reading the Russian sentences, although the
frame sentence was rather simple: Ou ckazan --- ouend ObicTpo. (He said --
- very quickly). The analysis of words in the frame sentences is left for a
future research.

Thus, to avoid the above mentioned difficulties and the possible
changes in the words as a part of a longer intonation unit, the isolated
words to be analyzed were chosen. They give a good basis to start this
pioneering contrastive analysis of the Russian and Finnish rhythmic
structure of words, where we compare the Russian normative pronuncia-
tion with the Russian pronunciation of native Finns.

As mentioned earlier, the data which was analyzed in this re-
search included only a part of the Russian phonetic system which forms
the basis of the rhythmic structures, i.e. words as a prosodic unit. Never-
theless, a considerable part of the vowel system was included. Although
my study includes only two vowel phonemes /a/ and /i/ with all their
[+stress] and [-stress] allophones, they cover the greatest part of all the
vowels of Russian, because /a/ and /i/ are the most common vowels in
Russian (Bondarko 1998:29-30) and they represent the greatest variety of
allophones, as already stated. The vowel phoneme /u/ with all its allo-
phones, both [+stress] and [-stress], as well as /e/ and /o/ which, ac-
cording to our interpretation, have separate allophones only in the
stressed syllables, were left out from the scope of this study.
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This research consists of different sets of data. First of all, three
experiments were done as a starting point: two experiments for Finnish
students on the place of stress in Russian words (Experiment 1 and Ex-
periment 2), and a perception test for Russians with Finnish words
(Experiment 3). The other three experiments (Experiments 4-6) contained
acoustic analysis of Russian and Finnish words read on tapes by Russian
and Finnish subjects.

421 Experiment1

Experiment 1 consisted of two Russian texts. The words (N=237) included
in the texts there were disyllabic (N=100), trisyllabic (N=87), quadrisyl-
labic (N=29), quintisyllabic (N=14), sextisyllabic (N=5) and septisyllabic
words (N=2). In this experiment the Finnish students were given two
short typed texts which they read by themselves marking the place of
stress on the words.

Experiment 1 consisted of two Russian typed texts (see Appen-
dix), where the Finnish students studying Russian were told to mark the
place of stress. All the words were known to the students. This was made
sure by checking up with the students after their perusal of the text. All
subjects answered 'no' to the question: Are there any unknown words in
the text?

The Finnish students (N=35) who took part in the first experiment
all studied the Russian language for their first year in the University of
Jyviskyld, and prior to that had studied Russian at school or in different
courses for about 5-6 years.

422 Experiment 2

Experiment 2 consisted of a series of isolated Russian words (N=61) read
on a tape by a native Russian. The list of words included disyllabic
(N=27) words which contained 10 such minimal pairs where the stress
was in a distinctive role, for example, ataac ['attes] (atlas) - araac [a'tlas]
(satin). The other words were trisyllabic (N=32) and quadrisyllabic (N=2).
The test words included only vowel /a/. In this experiment the Finnish
students (N=36) heard the words through the earphones in a language
laboratory and at the same time marked the place of stress on a paper.
The rhythmic structure of the words was given as the amount of syllables
on the paper like for example, ——— (a word with three syllables). The
students also marked in the answering paper whether or not they knew
the word which they heard.

Experiment 2 was a listening test, in which the Finnish subjects
were told to mark the location of the stress while hearing words that were
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read on a tape by a native female Russian. Each word was repeated three
times after a short interval. The test was processed in a Prisma Auditec
language laboratory. The Finnish subjects marked the stress in the paper
where the number of syllables in the words was given. The purpose was
to elicit two things: 1) whether they know the word concerned and 2)
where they heard the stress. Most of the words were known to the listen-
ers.

In Experiment 2 the Russian words were read by a 58 years old
native Russian female speaker from St.Petersburg. Her pronunciation is
normative which has been proved on many occasions, as she has been
used as a model of Russian normative St.Petersburg pronunciation in
phonetical experiments and courses in practical phonetics for foreigners.
The listerners were students of Russian language in the University of Jy-
vdskyld who studied Russian for the first or second year in the univer-
sity.

4.2.3 Experiment 3

Experiment 3 was a perception test of Finnish words for Russian natives
consisting of isolated Finnish words (N=42) among which there were di-
syllables (N=5), trisyllables (N=17) and quadrisyllables (N=20). They
consisted of the types of words with long and short vowels /a/ and /i/
in different syllables. The subjects heard the words read by a native Finn
through earphones in a language laboratory. Their task was to mark
which syllable in their opinion was stressed in the Finnish words. The
number of syllables was given on the paper.

Experiment 3 was a listening test for Russian natives which con-
sisted of isolated Finnish words with 2-4 syllables with long and short
vowels /a/ and /i/ in different syllables. The words were read by a na-
tive female. Every word was repeated three times with a short interval in-
between. The test was done in a Tandberg language laboratory in the de-
partment of phonetics of St.Petersburg University. None of the subjects
knew Finnish nor did they have any knowledge about Finnish stress sys-
tem. They were told to mark the stress as they heard it from the Russian
point of view. Thus it was a case of hearing stress in an unfamiliar lan-
guage.

The subjects in Experiment 3 were students of the State University
of St.Petersburg (N=28). They did not know Finnish or anything about
the Finnish phonetical system.
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4.24 Experiment 4

Experiment 4 was a pilot study about the durational ratio in Russian and
Finnish disyllabic words. The data consisted of Russian words (N=86)
and Finnish words (N=84). The words were read isolated as well as in
sentences by three Finnish female subjects who read the Finnish as well
as the Russian words and by two Russian subjects, a female subject who
read only the Russian words and a male subject who read the Russian
words as well as the Finnish words. The duration of each vowel in Rus-
sian as well as in Finnish words was measured with EDS end WinCecil
programmes in PC computer.

Experiment 4 was a pilot study which focussed on finding out the
durational ratio in Russian and Finnish disyllabic words which were pro-
nounced by Russian as well as Finnish subjects. The data was taped in a
sound proof high quality language laboratory for speech research in Tou-
rula, Jyviskyld, in the department of the Speech Communication of the
University of Jyvdskyld. The material was taped with Technics SV 360
tape recorder on TDK Digital Audio Tapes and simultaneously on UR
maxell tape. The analysis was done by using EDS (Editing Digital Sig-
nals) programme (Sial Co Ltd, St.Petersburg) and partly with WinCecill
programme in a PC-computer in order to study the duration of the vowel
segments. The results have been published by de Silva and S¢erbakova
(de Silva & S¢erbakova 1998).

In Experiment 4 there were three Finnish female subjects. One of
them was a student, 28 years old, born, lived and studied in Jyvaskyla.
Her speaking knowledge of Russian was satisfactory. The second Finnish
subject was a graduate, 41 years of age, born and lived 19 years in south-
east of Finland, spent 10 months in Kiev and 21 years in Jyvaskyld and its
suburbs. Her speaking knowledge of Russian was good. The third Fin-
nish subject was a female graduate (licenciate), 52 years old, who was
born and had lived the first twenty years of her life in Eastern Finland,
studied 6 years in Moscow and after that spent 26 years in Jyvaskyla.

There were also two Russian subjects in Experiment 4. One of
them was a senior teacher of St.Petersburg University, 58 years, who was
born and had spent all her life in Russia, St.Petersburg (Leningrad) (the
same as in Experiment 2). The other Russian subject was a male student,
24 years, born and lived 18 years in Ural, 3 years in St.Petersburg and 1
year in Finland.

The subjects in Experiments 1-4 were not numbered as they were
not analyzed separately.
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4.2.5 Experiment 5
4.2.5.1 Data for analysis

The data of the main experiment, Experiment 5, consisted of disyllabic
(N=142) and trisyllabic (N=95) Russian words. The disyllables had stress
on the first (N=60) or, naturally, on the second (N=82) syllable. The trisyl-
lables had the stress on the first syllable (N=27), on the second syllable
(N=35) or on the third syllable (N=33). Apart from the Russian words
some Finnish words (N=10) were read by the same subjects in order to
compare the vowel quality of /a/, /aa/, /i/ and /ii/.

The basic concept was that all the three possible places of stress in
a word give different series of [+stress], [-stress1] and [-stress2] vowels
where /a/ is concerned. The vowel /i/ has two stages of stress where the
vowel quality is concerned. Apart from that, the open and closed final
syllables are different. In the open word-final syllables the lengthening of
the last vowel is universal. In a Russian context, this means that when the
stress falls on the last syllable, V [+stress] is longer than in the open syl-
lable. Where the unstressed syllables are concerned, the reduced vowel
changes accordingly: V [-stress1] in an open syllable becomes V [-stress2]
in a closed syllable. All kinds of consonants were represented in the data.

The different kinds of vowel series in disyllabic and trisyllabic
words are shown with the following symbols: a = V [+stress], b = V [-
stressl] and ¢ = V [-stress2]. The rhythmic structures of the disyllables are
simplified as illustrated in Table 16.

TABLE 16 The influence of the rhythmic structure (stress) on vowels in
disyllabic words: a = V [+stress], b = V [-stress1] and
¢ = V [-stress2], C is any consonant.

Vowel positions Structure Examples
1. CaCb 'CVCV ['sadal, ['piili]
2. CaCcC 'CVCVC [’siadiiam], ['mitsx);
3. CbCa Ccv'cv [ga'da], [vi1'Zi]
4. CbCaC cv'cvc [ma'dam], [si'blir].

As the table shows, V, [-stress] being open and closed represents two
stages of reduction. The open vowel is less reduced than the closed which
differs from the corresponding [+stress] vowel also in quality, V1 [-
stress]. Where /a/ and /i/ are concerned, the difference is generally only
in the duration.
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In Table 17 each symbol represents allophones of /a/ as well as of
/i/. As we can see from the table, symbol b, i.e. V [-stressl] appears in
the syllable which precedes the [+stress] syllable and in word-final sylla-
ble. Among the words there were two words which started with a vowel,
i.e. the word-initial syllable was uncovered as in o0 mame [A'mam'1] (about
mother). The word-initial position for a vowel should be equal to position
b after a hard consonant, and I have considered them as that. Anyhow,
Zlatoustova has found out that the word-initial uncovered vowel can be
even longer than V [+stress], namely in trisyllabic words where the stress
falls on the second syllable (Zlatoustova 1981b:106).

TABLE 17 The influence of the rhythmic structure (stress) on vowels in
disyllabic words: a = V [+stress], b = V [-stress1] and
¢ = V [-stress2], C is any consonant.

Vowel positions Structure Examples
1. CaCcCb 'CVCVCV ['zanista], [bir'glith]
2. CaCcCcC 'CVCVCVC ['fiizihikom]
3.  CbCaCb CV'CVCV [ba'kami1], [dir'viitsa]
4. CbCaCcC cv'cvevc [ma'mafom]
5. CcCbCa CVCV'CV [toma'da]
6. CcCbCaC Ccvcv'cvC [nopa'liax]

A problematic area in this data and in the Russian vowel system as well
is the word-final position for V [-stress] in open syllables after C [-pal]
and C [+pal]. According to Avanesov, /a/ [-stress] after C [-pal] as well
as after C [+pal] should be pronounced like /a/ [-stress2], for example,
korara [ka'tiata] (baby cats), nana [njanis] (a nanny) (Avanesov 1984:99
and 194). These are grammatical endings, and the only change which
Avanesov notices is [ia] > [o] after C [+pal]. A similar interpretation is
given in Russkaja grammatika (Russkaja Grammatika 1982:27-28).
Anyhow, in this position the vowel, even being [-stress] has final
lengthening which should mean that its reduction is less than in a closed
syllable after stress. Verbickaja states that vowels in word-final [-stress]
position change less (Verbickaja 1976:51). This means in practice that [-
stress] /a/ after C [-pal] in word-final position is pronounced as [A], and
not as [2] like Avanesov (1984) or Panov (1967 and 1979) suggest. Ma-
tusevi¢ states that in this position [A] and [o] compete with each other,
i.e. [o] is pronounced in a speech spoken at a slower rate but otherwise it
is pronounced as [o] (Matusevi¢ 1976:102). Bryzgunova also gives the
same two alternatives (Bryzgunova 1977:92). In case the orthographic
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form is 4, it has been suggested (Matusevi¢ 1976:103, GR] 1970:25) that a
different transcription mark should be used for /a/, such as [] or [a].

But this sound as well as the other orthographic variant, e, have
been acoustically analyzed as [1], although the vowel reduction in gram-
matical endings, including the open word-final syllables, follows mainly
the same principle as, any position after stress (Bondarkoé&Verbickaja
1973:47, Verbickaja 1976:52). Bryzgunova also gives [1] as one alternative
(Bryzgunova 1977:92). This opinion is acceptable, unless the data used in
this research does not agree with it, i.e. in the word-final [-stress] position
one should have vowels [a] and [1] in the pronunciation of the Russian
subject. Apart from these two vowels in position C [-pal] V [-stress],
vowel [¢] should appear. It is for this reason that in all word-final posi-
tions for [-stress] vowels b is evident.

Experiment 5 formed the major part of the present investigation. It
consisted of acoustic analysis of Russian disyllabic and trisyllabic words
pronounced by a Russian (RUS) and four Finns (FIN1-FIN4). This ex-
periment included the largest data of disyllables and trisyllables (N=245)
which were read by 5 subjects, one Russian and four Finnish students
who studied Russian.

The data in Experiment 5 consisted of isolated words read by the
subjects from a paper and the stress was marked in every word. The
word list was chosen from the basic Russian vocabulary. Each word was
found in the dictionary Leksiteskaja osnova russkogo jazyka, edited by
V.V. Morkovkin (1984) which contains the lexical minimum of Russian
language, i.e. all the words were known to the subjects.

Using data which is pronounced by foreign subjects brings addi-
tional difficulties. There can be reading problems as well as problems in
producing individual sounds. Thus, the final aim, namely, the investiga-
tion of the rhythmic structure, may not be adequately achieved or the re-
sults can yield wrong information.

The original idea was to use words with and without frame sen-
tences, but the taping result showed that the frame sentence caused extra
problems though it was basically very simple. Apart from the pronounc-
ing difficulties which the Finns had with the frame sentence, the Russian
subject divided the phrases into intonation units so that the test words
formed own separate intonation units, which roughly means that the final
production was the same as with the isolated words.

This being the first study of its kind where this particular problem was
concerned, namely, the comparison of rhythmic structures in Russian and
Finnish, it was considered better to start from the basic concept with iso-
lated words without the interference of a phrase structure and phrase in-
tonation. On the one hand, every single word can form a minimal phrase
or an autonomous part of a phrase, but, on the other hand, when a word
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is a part of a bigger intonation unit there are many affecting factors like
the word stress (Svetozarova 1982).

4.2.5.2 Subjects

In this study the pronunciation of the Finnish subjects was compared
with the literary norm of the Russian pronunciation. Apart from the lexical
and grammatical norms there is the 'Russian literary pronunciation’'
(pycckoe nHuTepaTypHoe mnpousHomeHnre) which is strictly followed by a
great part of the population. The normative pronunciation is kept by cer-
tain people due to their biographical, regional and educational back-
ground.

There are two accepted literary phonetical norms, the Moscow
and St.Petersburg (earlier Leningrad) pronunciation, which traditionally
have had a few differences in their views of pronouncing such as pro-
nouncing the palatoalveolar soft voiceless sibilant as an affricate as is
evident in the Petersburg norm, or the pronunciation of the soft palatoal-
veolar voiced sibilant [3):] as, for example, e3acy ['jezi:u] (I travel), as found in
the Moscow pronunciation. The quantity reduction of unstressed vowels
in the Moscow and Petersburg pronunciation are somewhat different,
namely, the quantitative reduction in the pronunciation of Moscovites is
stronger so much so that the correlation between /a/ [+stress] and [-
stress] is different (Verbickaja 1997:108-109). Anyhow, during the last
decades, a process has initiated in Russian pronunciation which might
finally lead to a single literary norm (Aleksejeva&Verbickaja 1989:20, Re-
formatskij 1995:349).

Most studies of Russian phonetics are based on the pronunciation
of a few representatives of the normative literary pronunciation. The rep-
resentative of the normative pronunciation is a man or a woman born in
an educated family in Moscow or St.Petersburg and having a degree of
higher education in his or her home city.

The norms have been maintained by emphasizing the normative
pronunciation in education, mass communication, theatre language and
even in the every day conversation of educated people. The task of the
society is to make the pronunciation culture, achieved within hundreds of
years, to survive (Avanesov 1984:242). And it was an achievement of the
Soviet society to have been able to keep the literary norm of the Russian
language in spite of the threat of the colloquialisms (Panov 1962:3). Even
up-to now the norm has survived although the pressure on changing it
has become more acute after the political system changed.

In Experiment 5, which was the main experiment, one Russian
subject (RUS) and four Finnish subjects (FIN1, FIN2, FIN3 and FIN4)
were used. The Russian subject represents the literary norm in this re-
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search. He is a Moscovite post-graduate student, 27 years. He, as well as
his parents, were born in Moscow and graduated from the Moscow State
University. In the opinion of native phoneticians, that is , three members
of the staff of the department of phonetics of St.Petersburg State Univer-
sity, his pronunciation of Russian is normative. He represents normative
Moscow pronunciation (Reformackij 1995). Table 12 gives the normative
features of pronunciation which normally distinguish a person's pronun-
ciation from a dialectical or colloquial (mpoctopeune) speech (Avanesov
1984).

As Table 18 shows, on the basis of the opinions of the Russian
phoneticians and the results of the acoustic analysis, the pronunciation of
the Russian subject (RUS) can be considered as a model of the normative
Russian pronunciation.

TABLE 18 The normative features of Russian literary pronunciation in the
speech of the Russian subject (RUS) in the opinion of Russian
phoneticians and according to the results of the experiments

The normative features Phoneticians Acoustic proof

A clear difference between [+stress]
and [-stress] vowels

Two stages of reduction of vowels.
'Akanje’

'Tkanje'

A long [+pal] palatoalveolar sibilant.
/g/ pronounced as a velar plosive
[+voiced] obstr. > [-voiced] in the
word-final positions

[-voiced] obstr. > [+voiced] before
[+voiced] obstr. +
[+voiced] obstr. > [-voiced] before

[-voiced] obstr. +

+ 4+ + + + +
+ 4+ + + + +

+
+

Apart from the Russian subject the data was read by four Finnish male
students who studied Russian in the University. Three of them studied in
the University of Jyvdskyld and one in the University of Helsinki.

All the Finnish subjects spoke standard Finnish, but FIN1 and
FIN3 could have had some influence of the Ostro-Bothnian dialectal
background. FIN2 could have been influenced by the South-West
(Turku) dialect. If so, he would tend to pronounce the second syllable
short vowel longer after a short vowel in the first syllable (Wiik 1977).
Normally Jyvidskyld region is considered as the most neutral place in
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Finland where dialectal influence is concerned, but it also partly belongs
to the region of eastern dialects and differs in some ways of speaking as,
for example, in its expression of word melody (Wiik 1988).

FIN1, male, 30 years, was a third year student of Russian lan-
guage at Jyvaskyld University. He was born and had finished school in
Seindjoki, the Ostro-Bothnian region of Finland. After that he had lived
one year in Ouluy, 7 years in Helsinki and he had studied and worked in
Jyviaskyld two years. He had started studying Russian as a C-language in
the secondary school and later continued it in an evening school for 2,5
years. He had spent short periods in Russia, comprising altogether of
about four weeks.

FIN2, male, 22 years, was a second year student of Jyvaskyld Uni-
versity. He was born in Helsinki, but had lived there only for four years.
His longest stay was in Turku (twelve years) and shorter periods in Kou-
vola (two years), Sweden (two years) and Mintsila (one year). He had
studied Russian for three years at school and ten months in Russia.

FIN3, male, 21 years, was a second year student of the Russian
language at the University of Jyvaskyld. He was born in Jyviskyld, but
moved to Seindjoki before school age. He had lived in the Ostro-Bothnian
region (Seindjoki and Ilmajoki) until he entered the Jyviskyla University.
He had never stayed in Russia.

FIN4, male, 22 years, a third year student of Russian language in
Helsinki University, was born and had finished school in Jyvéskyld. He
studied Russian as a C-language at school and had been in Russia five
times for a period of 5-10 days and twice for a month's language course.

The knowledge of Russian of the Finnish subjects was estimated
by four teachers of Russian, one Finnish and three native Russians, on the
scale: bad - satisfactory - not very good - good - very good - excellent.

The reasons for choosing these subjects were not based purely on
practical reasons. After the suitable male representative of normative
Russian was found, I chose the Finnish subjects of the same age and sex
category. The criteria was that they should know Russian well enough to
be able to communicate, i.e. have some fluency even in their pronuncia-
tion, so that reading our test material could be done with ease. Had the
knowledge of Russian been very limited, the sounds or the Cyrillic letters
could have caused extra lengthening of sound segments or even pauses in
reading. Another important fact was that the subjects knew the basic pro-
nunciation rules such as the qualitative reduction of vowels like 'akanje’
and 'ikanje'. Otherwise the analysis of vowel quality could not have been
possible where the [-stress] vowels are concerned.
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4.2.6 Experiment 6

Experiment 6 was a pilot study of vowel duration in Russian and Finnish
quadrisyllabic words. The material consisted of Russian (N=18) and Fin-
nish (N=9) words which were read isolated as well as in different sen-
tences where they had different positions, both accented and unaccented.
All together there were 120 realizations of the Russian and 132 realiza-
tions of the Finnish quadrisyllabic words. The results of Experiment 6
have already been published (de Silva&S¢erbakova 1998).

Five subjects took part in Experiment 6, three of them were Finns,
one of them was FIN1 (Experiment 5). One of the two Russian subjects
was RUS (Experiment 5). The other Russian subject was a professor of
St.Petersburg University, 62 years, born, studied and lived all her life in
St.Petersburg. Both of the Russian subjects in Experiment 6 were repre-
sentatives of the St.Petersburg norm of literary Russian pronunciation.

42,7 Methods

All the data which was used in this research was taped in a language
laboratory with high class technical equipments. For Test 2 the taping
was done in the language laboratory of the language centre of Jyvaskylad
University with Revox B77 tape recorder. For test 3 the material was
taped in the sound proof taping studio of the Department of Phonetics of
St.Petersburg University with Sony tape-recorder on a Maxell UR tape.
All the data which was meant for acoustic analysis (Experimentl and Ex-
periment2) was taped on Maxell UR tapes and simultaneously on TDK
DAT tapes in the taping studio of the Department of Communication of
the University of Jyvaskyla with.

The perception tests were processed in ordinary language labora-
torys with earphones in the University of Jyvdskyld (Prisma), Test 2,
while Test 3 was processed in St.Petersburg (Tandberg).

In the acoustic analysis we used at first EDS programme in PC,
Osborn 486 (Experiment 1) but later, SoundScope programme in Power
Macintosh was used.

In Experiment 1, the duration of sound segments was measured.
The main purpose was to measure vowel duration in [+stress] and [-
stress] syllables of Russian disyllabic words and compare their duration
to Finnish words of the same structure, but with both short and long
vowels. In the analysis EDS programme was used.

In Experiment 2 with the use of Sound Scope programme more
prosodic parameters were taken in consideration. Apart from vowel du-
ration, consonant duration was measured as well. The fundamental fre-
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quency (F)) pattern was measured in more than one place in vowel seg-
ments: the initial value and the final value, but in the case of a peak or
slope down, one or two more values were measured. On the segmental
level the palatalization of consonants was followed in two parameters: in
formant structure of the preceding vowels and in VOT (Voice Onset
Time) and the explosion time in the word-final position of the plosives.
And finally, the quality of vowels according to F, F, and F, of vowels
/a/ and /i/ in three different places: in initial stage, in steady state and
in final position, including all [+stress] and [-stress] allophones.

The measurements were further calculated in Excel and SPS pro-
grammes.



5 RESULTS

5.1 Perception of word stress

5.1.1 Perception of Russian word stress by Finns

The purpose of Experiment 1 was to find out the level of difficulty for the
Finnish students studying Russian in noticing the Russian stress. For this
purpose some first year students who were studying in the department of
Russian language and literature at Jyvdskyld Uviversity (Finland) were
tested. The texts used in this experiment are given in the Appendix.

Generally, the place of Russian stress is one of the most difficult
factors which Finns experience, as it is not fixed and the place can vary
within the same word. Surprisingly, the results showed that it was not
that difficult for Finns to remember the place of stress in familiar words
as only 12-15 % of the answers were wrong. In 70 % of the incorrect an-
swers the stress was marked on an earlier syllable, i.e. more towards the
beginning of the word and to the first syllable, for example, suirexaer
['vitiokojot] instead of [vitirkajot] (flows out), y crapuka [u'stariika] instead
of [ustorika] (with the old man), and eosopur ['goverit] instead of
[gova'riit] (speaks). In 12 % of the wrong places, the stress was marked on
an earlier syllable, for example, 2opauo [ga'atfia] instead of [gorii'tfie] (an
adverb: hot) and nouemy [pa'tfiemu] instead of [patfii'mu] (why) (de Silva
& Sterbakova 1998).

This result makes it possible to come to the conclusion that the
Finnish word structure with stress on the first syllable might affect
choosing the place of stress, in other words, the interference of the mother
tongue is noticeable.
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In Experiment 2 the Finnish subjects listened to Russian 2-4 sylla-
bled words (see Appendix) read on the tape three times by a native Rus-
sian. In this experiment some words were unknown to the subjects who
were students studying Russian language at Jyvaskyla University in their
first or second year. Their task was to mark in the question paper the
place of stress and whether the word was known to the subject or not.

This experiment showed that perception of Russian stress is not
difficult for Finnish students studying Russian as 93,5 % of the answers
were correct. Where the wrong answers were concerned the mistakes
were apparent in both known and unknown words, but, naturally, they
tended to occur more in unknown words.

5.1.2 Perception of Finnish word stress by Russians

As the concept of word stress in Russian and Finnish is completely differ-
ent, my intention was to find out how Russians react to Finnish stress and
how Finns in their turn react to Russian stress. In the perception and pro-
duction of Finnish words (see Appendix) Russian listeners would most
probably use the model of their mother tongue, where stress means a
longer vowel compared with unstressed syllables.

Table 19 shows the reaction of Russians on the Finnish word stress
vis a vis long vowels in different word structures.

TABLE 19 The percentages of syllables considered by Russians to be stressed
in Finnish 2-4 syllabled words

Word structure 1st syll 2nd syll 3rd syll 4th syll
1 CvCv 45 50

2 CVCVV 60 40

3 CVVCV 95 0

4 CVCVCV 45 43,3 11.5

5 CVVCVCV 73 24 10

6 CVCVVCV 25 71,6 6.6

7 CVCVCCVV 14,2 17.5 74,2

8 CVCVCVCV 32 31 22 12
9 CVCVVCvCCV 25 58 27 11
10 CVVCVVCVCV 70 35 25 0
11 CVCCVVCCVVC 30 70 0

In the perception test, Experiment 3, Russian students in the philological
faculty of St. Petersburg University heard isolated Finnish words with 2-4
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syllables read on a tape three times each with a gap of a short interval. All
the words were read by a native Finn and they were taped in the record-
ing studio of the department of phonetics in St. Petersburg University.
The test was held in a language laboratory. None of the subjects knew
any Finnish nor anything about the Finnish stress system.

The results of this perception test (Table 19) show that the Russian
subjects often made the correct conclusion of Finnish stress in 2-4 syllabic
words when the vowel in the first syllable is long (double). In 95 % of di-
syllabic CVVCV words, such words as tuuli (wind), in 73 % of trisyllabic
words of type CVVCVCV as saatava (to be received), and 70 % of quadri-
syllabic words type CVVCVVCVCYV, like in rashaamana (as ragged), the
stress was marked correctly.

Longer duration of vowels is generally perceived by the Russians
as the sign of stress. This is shown in type 6 CVCVVCYV, for example, sa-
laama (hidden) where 71,6 % and type 7 where 742 % and 9
CVCVVCVCCV, as in palaamassa (returning) where 58 % were marked as
stressed.

The tendency of vowels being lengthened after the first syllable
short vowel in Finnish is also obvious in type 4 CVCVCV as was shown
in salama (lightning) and in type 8 CVCVCVCV, palavana (as burning).
The same fact might concern the type 11 CVCCVVCCVVC, varmaankaan
(probably), where vowels in both the second and third syllable are long,
and preceded by double consonants which are long (double), but yet the
second syllable was marked stressed in 70 % of the cases.

The results of this perception test prove the validity of both the
Russian concept of stress with longer vowel duration and the phonetical
features of Finnish stress where the short stressed vowel might have
shorter duration than the unstressed short vowel in the second syllable.
Vowel lengthening in the word-final position affects the same way as we
can see in type 1 CVCV, sama (the same), where in 50 % of the cases the
last syllable was considered stressed. 5 % could not decide which of the
two syllables was stressed. On the other hand, the long word-final vowel
in disyllabic words like type 2 CVCVV, samaa (of the same), tends to be
shortened in Finnish (Lehtonen 1970:164). This explains the reason why
the stress was marked correctly in 60 % on the first syllable in this ex-
periment. In other words, the durational differences between the vowels
of the first and second syllables in words sama and samaa are very similar,
but yet there remains a difference which only a Finnish ear can finally
differentiate.
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5.2  Duration of sound segments

As mentioned earlier, the material analyzed in this study consisted of di-
syllabic and trisyllabic Russian words read by a Russian and four Finns.
The total amount of words which were analyzed was about 1080 words
which consisted of 4-7 sound segments each. Duration of sound segments
was measured in Experiments 4 and 5.

The duration of each sound segment was measured in the oscillo-
gramme on the screen of SoundScope programme. Segmentation was
done manually with the help of markers. By setting the two markers at
the beginning and end of the segment, the required duration was given
automatically, but it had to be added manually to the notes. Also it was
not possible to save the segmentation in the SoundScope programme
which would have been a great asset if one had had to return to the same
word again.

In both Russian and Finnish the longest sounds are vowels. The
longest single sounds in Russian are [+stress] vowels the duration of
which is 120-200 msec, while the duration of [-stress] vowels is 30-120
msec (Bondarko 1974:112-115). In Finnish the double (long) vowels have
the longest durations and they are normally twice as long as the single
ones (Lehtonen 1970, Wiik 1965). This kind of information gives us some
idea about the durational relationship between different sound segments
in words, but the duration of vowels as well as consonants in speech and
even single words depends in all cases on the speaking rate.

Speaking rate or articulation rate are generally measured as syl-
lables per second or words per minute in whole utterances where pauses
are also included (Laver 1994:158). Since this work concerns isolated
words the articulation rate is measured as sounds per second and there
are no pauses included. The purpose of measuring the articulation rate
was to find out the differences between different subjects, and particu-
larly, whether the Russian subject differed from the Finns.

It is interesting to note that the articulation rate of the Russian
reader was quicker than that of FIN1 and FIN2, slower than of FIN3, but
almost the same as that of FIN4 in disyllabic words. Where the Finnish
speakers are concerned the articulation speed can be dependent on their
language skills. Sometimes it may have been effected by the reading skill
of the person, although the data was collected in such a way that no one
should have had any difficulties in pronouncing the given isolated words.
The articulation rate might also be an individual feature independent on
the language.

The comparison of the articulation speed both in disyllabic and
trisyllabic words (Table 20) proves that the duration of sound segments
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(or phonemes) is dependent on the length of the word: the longer the
word, the shorter a single sound is. This is a common factor in many lan-
guages (Zinder 1979) and it agrees with the results got by livonen in Fin-
nish isolated words (Ilivonen 1974a and 1974b), although there exists a
contrary opinion where the Finnish language is concerned (Lehtonen
1970).

TABLE 20 Articulation rate in pronouncing disyllabic and trisyllabic isolated
words (sounds/second)

RUS FIN1 FIN2 FIN3 FIN4
Disyllabic words 7.92 6.5 7.01 8.44 7,89
Trisyllabic words 9.1 7.34 8.13 12 11

As Table 20 shows, the articulation speed became faster in the trisyllabic
words where all the subjects are concerned, but the increasing rapidity of
speech was proportionally the same in the pronunciation of the Russian
subject and the two Finnish subjects, FIN1 and FN2, (13-16 %). The
change was bigger in the pronunciation of FIN3 and FIN4. FIN3 had the
fastest pronunciation among all the subject in disyllabic words.

5.21 Disyllabic words
5.2.1.1 Duration of vowels in disyllabic words

The duration of vowels in Russian disyllabic words was measured in Ex-
periment 2 in detail. The material consisted of isolated Russian words
which were read on a tape by a Russian normative speaker (RUS) and
four Finnish subjects (FIN1, FIN2, FIN3 and FIN4). Using only one Rus-
sian subject as a standard is based on the existence of the literary norm in
Russian in which generally one male and one female speaker, representa-
tives of the normative pronunciation, are enough to give reliable infor-
mation. In this study where only male Finnish subjects are used, a male
Russian subject who, as it was proved, represented the the literary norm
was enough.

The average duration of the vowels as well as consonants are
given in Table 21. The duration values were counted for all segments in
the positions which were for the consonants C1, C2 and C3, and for the
vowels V1 [+stress], V1 [-stress], V2 [+stress] and V2 [-stress]. The last
two positions, have two values each, one for open syllables, i.e. the vowel
is in the word-final position, and closed syllables, i.e. the vowel is fol-
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lowed by a consonant, C3. The average duration of vowels includes /a/
and /i/ with all their allophones, and the consonant duration includes all
types of consonants. The vowels /a/ and /i/ and different consonants
are given a more detailed discussion later. ,

The average duration values of sound segments pronounced by
the Russian subject (RUS) show that there is a clear difference in the du-
ration between V [+stress] and V [-stress] in all positions. V1 [-stress] is
about two thirds of V1 [+stress]. The word-final lengthening in open syl-
lables is significant in both V, [+stress] and V, [-stress], the final lengthen-
ing of V, [-stress] is comparatively bigger. In [+stress] position, the aver-
age duration of the vowel in the open syllable is 41,1 % longer than in the
closed vowel, and in [-stress] position, i.e. in V2 [-stress], 67 % longer in
open syllables. This means that that V2 [-stress] in open syllables is as
long as V2 [+stress] in close syllables.

TABLE 21 Average duration (ms) of sound segments in different word posi-
tions in Russian isolated disyllabic words pronounced by a Rus-
sian normative speaker and four Finnish subjects. C includes all
types of consonants and V all allophones of /a/ and /i/

Position N RUS N FIN1 N FIN2 N FIN3 N FIN4
C, 9 112 66 123 94 128 77 74 96 117
V, [+stress] 59 181 56 270 59 202 55 165 57 183
V, [-stress] 62 114 64 139 62 82 63 80 60 94
C, 135 114 136 142 137 121 135 104 137 108
V, [+stress], o. syll. 31 199 31 232 31 278 30 244 31 262
V, [+stress], cl. syll. 34 141 33 200 34 192 34 179 34 143
V, [-stress], o. syll. 38 142 30 88 37 139 33 118 38 124
V, [-stress], cl. syll. 24 85 24 80 24 102 23 84 24 103

20 9% 17 8 20 121 19 104 20 128

n

The Finnish subjects had the following individual features:

FIN1: The [+stress] vowels were clearly longer than the [-stress]
vowels. V1 [+stress] was longer than V2 [+stress] in open final syllables,
but V1 [-stress] was considerably longer than V2 [-stress]. The vowels in
word-final open syllables were longer than the vowels in closed syllables
but only by 16 % and 10 %. In a few words the open final V2 [-stress] was
so short and badly seen in the oscillogram that it could not be measured.
V1 [+stress] was very long.

FIN2: The V [+stress] was the longest in both syllables. It was
twice, or even more, as long as the V [-stress]. Lengthening of the final
vowel in open syllables was in V2 [+stress] (45 %) and V2 [-stress] (36 %).
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FIN3: The V1 [+stress] was shorter than V2 [+stress]. The [-stress]
vowels in all positions were about a half of the duration of V [+stress].
Lengthening of the vowels in final open syllables was in stressed syllables
36,3 % and unstressed 40,5 %.

FIN4: All [+stress] vowels were longer than V [-stress]. V1
[+stress] was about twice as long as V1 [-stress] and V2 [+stress] in open
syllables was even a little longer than V2 [-stress] in the same position.
Only V2 [+stress] in closed syllables was shorter than the [-stress] coun-
terpart.

The average duration between different speakers vary, as the ar-
ticulation speed is different as well. Among the average duration of
sounds the longest was 278 msec, the average duration of V, [+stress]
read by FIN2, and the shortest was 80 msec, V, [-stress] read by FIN1 and
V, [-stress] read by FIN3. The average durations could be compared with
Finnish. The average duration of Finnish corresponding vowels are: /i/
95 msec (single), 231 (double), and /a/ 103 (single), 228 (double) (Wiik
1965:115).

Although it was noticed that the knowledge of Russian among
the Finnish subjects was different, this result shows that the better lan-
guage skill of a Finnish person is not seen in the duration ratio of vowels
in disyllabic words.

Figure 2 illustrates the comparison of the durational differences of
vowels in V1 position in disyllabic words which are seen also in Table 17.

300

250

200

150

100

50

RUS FIN1 FIN2 FIN3 FIN4

FIGURE 2 Average duration of V1 [+stress] compared with V1 [-stress] in
disyllabic Russian words read by a Russian and four Finnish sub-
jects

The figure shows that in the pronunciation of the Russian subject the du-
ration of V [-stress] was much closer to the duration of V [+stress] than in
the pronunciation of any Finnish subject. Maximally the duration of V [-
stress] was about a half of the duration of V [+stress] (in pronunciation
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FIN1 and FIN4). In this case V1 [-stress] means V [-stressl], i.e. the first
stage of reduction which is presented by vowels [a], [t] and [1] in our
study. The Russian pronunciation shows that the duration is about two
thirds of the duration of V [+stress].

Figure 3 illustrates the durational differences of V1 [+stress] to V2
[-stress] in close syllables. This position in Russian means V [-stress2] as it
is a position after stress.
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FIGURE 3 Average duration of V1 [+stress] compared with V2 [-stress] in
close syllables of disyllabic Russian words read by a Russian and
four Finnish subjects

The figure shows that in the pronunciation of the Russian subject the du-
ration of V2 [-stress] was about a half or a little less of the duration of V1
[+stress]. This correlation is not very much different in the pronunciation
of the Finnish subjects except for FIN1. In his pronunciation V [-stress]
was very much shorter while his V [+stress] was overlong.

The average durations were counted from the duration values of
vowels [a], [a], [a], [2] and ['a] which we consider as the allophones of the
phoneme /a/, and [i], [i], [t] and [1] the allophones of /i/. My data in-
cludes more material of /a/ than /i/. In Table 16 the two vowel pho-
nemes are compared with each other.

Table 22 shows the durational differences between the different
[+stress] and [-stress] allophones of /a/ and /i/.

The table shows that /a/ was in all positions longer than /i/ in
the pronunciation of the Russian subject as well as in the pronunciation of
FIN1 and FIN3. On average /a/ was longer by 15,4 % than /i/ in the
pronunciation of the Russian subject, the biggest difference was in V
[+stress] from 16,8 % to 22,7 %. The pronunciation of FIN3 was very
much similar to the Russian subject. The allophones of /a/ were longer
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on an average by 13,7 % and in position V [+stress] /i/ was longer rang-
ing from 20,4 % to 25,5 %.

TABLE 22 Durational differences between /a/ and /i/ in disyllabic words
read by a Russian and four Finnish subjects

Position N RUS N FINI N FIN2 N FIN3 N FIN4

V1 [+stress] [a] [a] 45 197 45 278 46 209 42 171 45 189
] (] 20 163 20 255 21 212 17 142 20 157

V1 [-stress] [a] 37 118 34 155 35 84 38 78 37 98
[ [ 26 110 25 128 26 78 26 76 26 87

V2 [+stress] [a] [a] 19 215 16 249 17 279 18 281 17 280
©psyll) [l [ 15 184 16 228 14 272 13 228 15 247

V2 [+stress] [a] [a] 21 157 19 177 18 201 20 187 21 147
(clsyll) [ [ 11 128 11 135 11 140 11 149 11 154

V2 [-stress] [a] 20 148 16 75 20 140 20 122 20 124
©op.syll) [l [ 16 126 15 63 16 138 16 120 16 117

V2 [stress] [s] o] 15 90 14 87 15 98 15 89 15 102
(clsyll) [ [ 9 8 6 50 9 119 9 81 9 123

As the table shows, apart from FIN3 there was no regularity in the dura-
tional differences in the pronunciation of the Finnish subjects. In V2 [-
stress] in close syllables FIN2 and FIN4 pronounced [i] and [1] by 17 %
longer than [o]. This result proves that the allophones of /a/ are longer
than the allophones of /i/ in disyllabic words as they generally are both
in Russian as well as in Finnish.

5.2.1.2 Durational ratio of vowels in disyllabic Russian and Finnish
words

The duration of sound segments in disyllabic words was studied in two
experiments. The first, Experiment 1, was a prestudy which consisted of
recordings of three Finnish and two Russian subjects, a male and a fe-
male. The experimental material included Russian disyllabic words
(N=88) read by the Finns and the Russians as well as Finnish words
(N=56) read by the Finns and the Russians. The only vowel segments in-
cluded in the data were allophones of /a/: [a], [A] and [2].
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Much of the data, Russian as well as Finnish, consisted of minimal
pairs, napa ['para] (a pair) - nopa [pa'ra] (it is time), Mata (a female pet
name) - maata (partitive: land, earth or to lie). In the Russian minimal
pairs the place of stress was distinctive while in the Finnish minimal pairs
it was the vowel length which was distinctive. The duration of all vowels
was measured in EDS programme.

The durational ratios of [+stress] and [-stress] vowels in Experi-
ment 5 are given in Table 18. They have been published in an article (de
Silva&S¢erbakova 1998), but the results are discussed here with some
additional information and comments.

Table 23 shows that the longest vowel in Russian is V [+stress], [4],
which is longer than [a] whose ratio is 0,9 - 1,47. Among [-stress] vowels
[a] is longer than [9], the ratio being 0,95 - 0,63. This was proved by the
pronunciation of the natives. V [+stress] is longer in an open word-final
syllable than in a closed syllable.

TABLE 23 The durational ratio of vowels in Russian (N=88) disyllabic words
read by three Finns and two Russians. The possible models of
rhythmic structures are: ' — — and — '—

(] - [a] [a] - [] [A]-[al+C  [al-[a] +C

Russian words 0,90 -1,47 1,27 -0,90 0,95-1,19 1,39-0,63

read by natives

Russian words

read by Finns 0,81-1,75 1,56 - 0,89 - 1,66 - 0,81

In the pronunciation of the Finnish subjects the ratio between [a] and [a]
was 0,81 - 1,75, i.e. almost 1:2. That means that the Russian [+stress]
vowel is double the duration of V [-stress1] which was more than in the
pronunciation of the Russian subjects.

TABLE 24 Durational ratio of vowels in Finnish disyllabic words (N=56) read
by three Finns and a Russians (Experiment 4)

[aal - [a] [aal-[aal  [a]-laal [a] - [a]

Finnish words 1,78 -0,82 1,44-1,33 0,95-191 1,10-1,09
read by natives
Finnish words 1,76 - 0,82 1,38-1,45 0,56 -1,78 0,70-1,31

read by a Russian
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As Table 24 shows, in the pronunciation of native Finns the duration of
equal vowels, i.e. two short or two long vowels in a [+stress] or [-stress]
position of a disyllabic words, was almost the same. They could be given
simply with ratios 1:1 and 2:2. The ratios [44] - [a4]: 1,44:1,33, and [4] - [a]:
1,10 and 1,09, show that there is no durational difference between
[+stress] and [-stress] vowels. One can simply state that the ratio between
a single vowel and double vowel is 1:2, i.e. the double vowels are at least
twice as long as the single ones. This agrees with what Wiik and
Lehtonen have proved (Lehtonen 1970, Wiik 1965).

In the Finnish disyllabic words read by Russians we notice that
the durational ratio [aa] - [4a] and [aa] - [a] were similar to the native pro-
nunciation. Nevertheless, when both syllables have a short vowel one of
them becomes longer as is seen in the [4] - [4] ratio: 0,70:1,31. Apart from
that, the oscillograms showed that in the pronunciation of the Russian
subject [aa] was pronounced like two separate vowels with two peaks of
intensity unlike the pronunciation of the Finnish subjects (de
Silva&Seerbakova 1998:56).

In Experiment 5 the durational values are somewhat different but
mostly similar to the results of Experiment 4. Table 25 shows the dura-
tional ratio of vowels in disyllabic words.

TABLE 25 Duration ratio of vowels in Russian disyllabic words pronounced
by a Russian (RUS) and Finnish subjects (FIN1-FIN4) (Experiment
5)

RUS FIN1 FIN2 FIN3 FIN4

V1 [+stress] 1,51 1,75 141 1,40 1,49

V1 [-stress] 0,90 0,92 0,57 0,68 0,77

V2 [+stress], op.syll. 1,65 1,50 1,94 2,07 2,21

V2 [+stress], cl. syll. 1,20 1,30 1,34 0,52 1,16

V2 [-stress1] 1,13 0,57 0,97 1 0,98

V2 [-stress2] 0,69 0,52 0,71 0,71 0,81

If we compare the durational ratio in the disyllabic Russian words pro-
nounced by Russians to the result of Experiment 1 (Table 17), we notice
that they were to an extent expressed differently but otherwise mostly
similar. V1 [+stress] in this experiment was 1,39 when in Experiment 1 it
was 1,27 and 1,39. V1 [-stress] ehich in this experiment was 0,88, was 0,90
and 0,95 in Experiment 1. V2 [+stress] in this experiment was 0,6 longer
in open syllables and 0,11 longer in closed syllables. V2 [-stress2] was al-
most the same, 0,63 and 0,65, in both experiments, but between the vow-
els in position V2 [-stressl], there was a difference of 0,19 which means
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that in Experiment 2 (Table 19), the final lengthening was comparatively
longer in the [-stress] position.

The similarity of the results proves that in the Russian normative
pronunciation the duration of vowels follows the three levelled hierarchy:
V [+stress] - V [-stress1] and V [-stress2] although the Russian subjects in
Experiment 4 represented the St.Petersburg norm and the subject in Ex-
periment 5 represented the Moscow norm. Apart from that the results of
the experiments prove that sentence frame does not affect or has very lit-
tle effect on the durational hierarchy of Russian vowel system in disylla-
bic words, as the data of the first experiment included the same words in
sentences as well.

Table 20 shows that the durational ratio in the pronunciation of
the Finnish subjects is not always similar. In position V1 [+stress] FIN1
pronounced the vowel much longer than the others whose production
was close to the Russian. FIN1 also pronounced V1 [-stress] compara-
tively longer. In his pronunciation, the duration of vowels were concen-
trated more on the first syllable and the vowels in the second syllable
were comparatively shorter, especially V2 [-stress]. Nor did he have the
vowel lengthening in the word-final position.

The comparison of the durational ratios of the Finnish subjects in
Experiment 4 (Table 24) and Experiment 5 (Table 25) shows that in all
positions the ratio values were situated between the values of FIN1 and
the other Finnish subjects which always differed from the values of the
Russian subject. Thus, all the data analyzed so far proves the fact that
Finns categorize duration of vowels to long and short as is done in the
Finnish language.

Thus, Experiment 5 as well as Experiment 4 showed that where
the pronunciation of native Russians is concerned, the hierarchy of Rus-
sian vowel duration in disyllabic words is that the longest vowel is V
[+stress]. The next in duration is V [-stressl], i.e. the vowel in the first
syllable before stress or in syllables after the [+stress] syllable in a word-
final position (open syllables). The duration of this vowel, V [-stressl], is
in all cases considerably more than half of the duration of V [+stress]. The
shortest Russian vowel in disyllabic words is V2 [-stress] (V [-stress2]) in
close syllables. Its duration in the pronunciation of native normative
Russian speaker is always less than half of the duration of V [+stress].

This proves that even if we had more Finnish subjects for our in-
vestigation, the results would not have changed considerably where du-
rational ratio of vowels in disyllabic Russian words is concerned. Hence,
we can consider the results as a proof of Finnish interference in prosody
in this particular word structure.
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5.2.1.3 Duration of consonants in disyllabic words

In Experiment 5 we measured the duration of all consonants as well. Each
consonant was measured separately as C [-pal] and C [+pal]. Unfortu-
nately, the analyzed data was not very large, thus the results might not
give a complete picture of the topic. Anyhow, some results can be given
which in a more detailed investigation can be proved either correct or
wrong. We can also compare our calculations with the information we
have got in the literature.

¢ Ci1
g C2
X [o<]

msec

FIGURE 4 Durational differences of consonants in different word positions,
C1,C2and C3, in disyllabic Russian words pronounced by (1) a
Russian and four Finnish subjects, (2) FIN1, (3) FIN2, (4) FIN3 and
(5) FIN4

If we compare the duration of consonants in different word positions, C1,
C2, C3, in the pronunciation of the Russian and Finns it was observed
that the Russian subject pronounced C3 shorter than the other consonants
which were of the same duration. The duration of the word-final conso-
nant was noticeably shorter than other consonants in the pronunciation of
FIN1, and his C2 was comparatively long. FIN 2 pronounced all the con-
sonants almost with the same duration. In the pronunciation of FIN3, C2
and C3 were of the same duration, but his C1 was very short. FIN4 pro-
nounced all the consonants comparatively longer but the positions did
not differ much.

Figure 5 shows the Russian consonants pronounced by the native
Russian subject in the durational order according to C [-pal]. As the fig-
ure shows, the longest consonant is the [+pal] palatoalveolar sibilant [fi].
It was twice as long as many other consonants. That gives us a basis to
mark its length in transcription: [[] (in the figure marked as S). The other
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[-voiced] palatoalveolar sibilant [[] (in the figure marked as S) which is [-
pal] was considerably shorter than [[i:], yet it is next in duration. After
that come the dental affricate [ts] and the palatoalveolar affricate [t[’] (in
the figure marked as tS'). They are given in the figure as if they were a [-
pal] and [+pal] pair although they are not. According to Zlatoustova
(1981) the affricates are the longest consonants in Russian. But [[], unfor-
tunately, is not mentioned in her list.

250

al-pall
& [+pal]

ms

FIGURE 5 Consonant duration in disyllabic Russian words by a Russian
normative male speaker

The next consonant in duration, according to my data, is the dental sibi-
lant [s]. The [+voiced] sibilants, the [-pal] palatoalveolar [3] (in the figure
marked as Z) and the dental sibilant [z], come after the [-voiced] plosives
[pl, [t] and [Kk]. According to Zlatoustova, [z] and [3] occupy the same
place, but the [-voiced] fricatives are longer than the plosives in average
values although maximally plosives can be very long, even sometimes
longer than the affricates (Zlatoustova 1981:21). She includes [f] and [x] to
the fricatives which are as long as [s] and [f]. My disyllabic data did not
contain these fricatives or [j] which explains why they have not been
mentioned.

Figure 5 shows that the shortest consonants in Russian disyllabic
words are the sonorants, and the shortest of them are the liquids [1], [r]
and [17]. This result agrees with those found by Zlotoustova (1981:17, 21).

It is a well-known fact that the [+pal] consonants are generally
longer in duration than [-pal] (Bondarko 1998). But Figure 4 shows that it
does not concern all consonant pairs. My result is somewhat similar to the
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results given by Kuznetsov (Prosodiceskij stroj russkoj re¢i 1996:17-18).
His experiments included fricatives and plosives. In our experiment the
[+pal] plosives besides [p/] had longer duration than the [-pal] pair. Apart
from them [nj] and [Ii)] were longer than the [-pal] pairs. In [r] the shorter
duration also included a change in articulation. It is not a tremulant like
[r] (Bondarko 1998:66).
Figure 6 shows how the Finnish subjects pronounced the individ-

ual Russian consonants in disyllabic words.

250

200

of-pall
a[+pal]

FIGURE 6 Consonant duration in disyllabic Russian words read by Finns.
The average intrinsic values of the production of four Finnish
subjects

Like in the pronunciation of RUS, the [+pal] palatoalveolar sibilant [[:]
had the longest duration even in the pronunciation of the Finnish sub-
jects. Next to it were the affricates and the [-voiced] plosives [p], [k], [t],
which incidentally, are typical Finnish consonants, too. In Finnish they
are the longest single consonants (Lehtonen 1970) as there are no pala-
toalveolar sibilants or affricates in Finnish. The other sibilants [s], [3] and
[z] in the pronunciation of the Finnish subjects followed after the plo-
sives.

The figure shows that in many cases C [+pal] was considerably
longer than C [-pal], especially [g/] had a very long duration. In the case
of [gl] it might just be accidental, but where [v], [n] and [d] are con-
cerned, incorrect pronunciation, for example, pronouncing CV as GV,
might have been the cause as there were words like eaabuii ['vialij] (faded),
nana ['niani] (a nanny) and 0102 ['diadi1] (an uncle), where the orthogra-
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phy or the transcription used in Finland confuse the learners of Russian
from the very beginning.

Where the position according to the stress is concerned, the results
show differences in the pronunciation of our Finnish subjects. According
to Zlatoustova, Russian consonants are longer in [+stress] syllables than
in [-stress] syllables (Zlotoustova 1981:17). Since she also means CV syl-
lables by this, it means that the consonant before V [+stress] is longer
than the consonant after V [+stress]. Our data proved the same thing. The
average of the duration of C2 in all words was counted before and after V
[+stress]. In the words pronounced by the Russian subject the consonants
in position C+V2 [+stress] were 18,7 % longer than in position V1
[+stress] + C. Three Finnish subjects, FIN1, FIN2 and FIN4, also pro-
nounced the consonant in the first position very much longer: FIN1 - 32,5
%, FIN2 - 26,2 % and FIN4 32,8 % longer than in the first position. In the
pronunciation of FIN3, C+V2 [+stress] was only 2,3 % longer than in po-
sition V1 [+stress] + C.

The duration of consonants might also change, although not as
much as the vowel duration, in different phrase positions. However, the
material in my research can indicate a lot about the Russian pronuncia-
tion of Finns, and because of the simplicity in pronunciation of disyllabic
words, no additional problems were caused. Apart from that, all my
Finnish subjects read Russian fluently and knew the language quite well.
One detail in Figure 5 shows the knowledge of pronouncing as well,
namely, the pronouncing of [[i:] with a long duration with palatalization.
If the knowledge of Russian of the subjects was less, there would have
been a lot of difficulties in pronouncing consonants and that would have,
no doubt, affected the duration as well.

5.2.1.4 Disyllabic rhythmic structures

On the basis of our data of Experiment 5 it is possible to make a model of
the possible disyllabic word structures in Russian (Figure 7).

In Figure 7 the first line (1) represents the structure CV[+stress]CV([-
stress], the second one (2) is CV[+stress]CV[-stress]C, the third (3) CV[-
stress]CV[+stress] and the fourth (4) is CV[-stress]CV[+stress]. The same
average values are used for the same position as in C1.

Figure 7 shows that the values of C1 and C2 differ very little. The
duration of C3 is a little shorter. All different duration levels of vowels, V
[+stress], V [-stressl] and V [-stress3], are represented, but the final
lengthening makes V2 [-stressl] in open word-final syllables as long as
V2 [+stress] in a closed syllable. Zlatoustova states that this type of dura-
tional equality is often possible in Russian speech (Zlatoustova 1981:13).
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Segmental duration in CVCV(C) words (RUS)

msec

FIGURE 7 Disyllabic Russian 1 CV([+pal])CV, 2 CV([+pal])CVC, 3
CVCV([+pal]) and 4 CVCV([+pal])C word structures in pronun-
ciation of normative Russian speaker

The relative duration value or intrinsic duration (Table 26) makes it pos-
sible to compare the relationship in duration of different speakers. In this
work the relative duration was counted from the average duration of all
sound segments. The values of relative duration of V, [+stress] in disyl-
labic words show that the stressed vowel in the first syllable pronounced
by the Finnish subjects FIN2 and FIN3 was relatively as long as in the
pronunciation of the Russian subject (1,4), but it was very much longer in
the pronunciation of FIN1 (1,8).

TABLE 26 Relative duration of Russian sounds in disyllabic words pro-
nounced by a Russian and four Finns

Position in the word RUS FIN1 FIN2 FIN3
C, 0,7 0,8 0,9 0,7
V, [+stress] 14 1,8 14 1,4
V, [-stress] 0,9 0,9 0,6 0,7
G, 0,9 0,9 1,2 0,9
V, [+stress], op.syll. 1,5 1,5 1,9 2,1
V, [+stress], cl. syll. 1,1 1,3 1,3 1,5
V, [-stress], op.syllL 1,1 0,5 1 1

V, [-stress], cl.syllL 0,7 0,6 0,7 0,7
C 0,7 0,6 1,2 0,9

o

The Russian speaker and one Finnish speaker FIN1 had the same relative
duration where the unstressed vowel in the first syllable, V, [-stress], is
concerned (0,9), while the other Finnish subjects pronounced it shorter
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(0,6 and 0,7). The pronunciation of V, [-stress] by FIN1 shows that the du-
ration of a Russian vowel in the first stage of reduction is similar to the
duration of a single vowel in Finnish in a similar position.

Comparison with the relative duration of stressed and unstressed
vowels shows that the Finnish subjects made a clear difference in dura-
tion between stressed and unstressed vowels, i.e. they divided the vowels
into long and short, where the long one is the opposite of the short being
double. The differences between their relative duration can be simplified:

RUS: V| [+stress] : V, [-stress] =1.4:0.9 > 1.5:1
FIN1: V, [+stress] : V, [-stress] = 1.8:0.9 > 2:1
FIN2: V| [+stress] : V| [-stress] = 1.4:0.6 > 2:1
FIN3: V, [+stress] : V, [-stress] =1.4: 0.7 > 2:1

The simplification shows that the stressed vowel pronounced by the
Russian was comparatively shorter than the long vowel pronounced by
the Finns. The negative transfer of Finnish language obviously affected in
such a way that the Finnish subjects pronounced short and long vowels
where the long vowel was twice as long as the short vowel.

@v2
mC2
avi
@ C1
0% 10% 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90 % 100 %
FIGURE 8 Ratio of segment duration in disyllabic Russian words with V1

[+stress] and an open syllable V2, pronounced by a Russian and
three Finnish subjects

Where the relative duration of V, is concerned, the difference between the
values of the Russian speaker and the Finnish speakers is similar to the
values of V,. The relationship between the stressed and unstressed vow-
els remains the same: RUS 1.5:1 and Finns 2:1. As the lengthening of the
word-final vowel in an open syllable is a universal phenomenon, it seems
to concern both Russian and Finnish. It is obvious in the pronunciation of
all the subjects in every other case with the exception of V, [-stress] pro-
nounced by FIN1. The lengthening of the final vowel in an open syllable
by other Finns was comparatively more than by the Russian.
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FIN3
AN2 av2
BC2
avi
At BCl
RUS
0% 10% 20% 30% 40% 50% 60% 70% 80% 9% 100%
FIGURE 9 Ratio of se%ment duration in disyllabic Russian words with an
open syllable CV2 [-stress], pronounced by a Russian and three
innish subjects

FIN3
[ Jox]
FIN2 Bva2
| o]
FIN1 avi
[ [&3]

RUS

0% 20% 40 % 60 % 80 % 100 %

FIGURE 10 Ratio of segment duration in disyllabic Russian words with V1
[+stress] and a close syllable C2VZ, pronounced by a Russian and
three Finnish subjects

FIN3
o]
FIN2 Bava
[ [e-]
FIN1 agvi
:: [93]

RUS

0% 10% 20 % 30 % 40 % 50 % 60 % 70 % 80 % 90% 100%

FIGURE 11 Ratio of segment duration in disyllabic Russian words with a close
syllable C2V2 [+stress], pronounced by a Russian and three Fin-
nish subjects
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Figure 11 shows that the correlation between V [+stress] and V [-stress] in
the pronunciation of the Finnish subjects was not the same as in the pro-
nunciation of the Russian subject. FIN1 pronounced V [+stress] too long
except the position V2 [+stress] in open syllables. This was the same in
the case of FIN3. On the contrary, the V1 [-stress] in their pronunciation
was too short. A characteristic feature of FIN2 was the longer duration of
consonants.

5.2.2 Trisyllabic words
5.2.2.1 Duration of vowels in trisyllabic words

The duration of vowels in disyllabic words has already been discussed in
this work. In Experiment 2 we measured the vowel in trisyllabic words
(N=108) as well. The same subjects, RUS - a native Russian male subject
whose pronunciation we have earlier proved to represent the normative
Russian pronunciation, FIN1 - FIN4 - Finnish male students of Russian,
read the isolated Russian trisyllabic words.

Table 27 shows the average duration of vowel /a/.

TABLE 27 Average duration (ms) of vowels [a] and [a] (V [+stress]), [a]
(V [-stressl]), [¢] and ['s] ([-stress2]) in Russian trisyllabic words

Position in the word N RUS FIN1 FIN2 FIN3 FIN4
V1 [+stress] 23 176 269 196 173 193
V1 [-stressl] 19 115 119 70 63 87
V1 [-stress2] 20 78 123 76 69 79
V2 [+stress] 22 184 264 224 190 178
V2 [-stressl] 16 109 112 88 66 92
V2[-stress2] 21 77 92 82 92 88
V3 [+stress], op.syll 12 192 341 305 247 277
V3[+stress], cl. syll. 13 155 184 198 194 140
V3 [-stress1], op. syll. 19 108 76 123 95 112
V3 [-stress2], cl. syll. 14 68 79 93 81 85
All sounds 179 109 136 123 83 90

As Table 20 showed the articulation speed of all the subjects was higher
in trisyllabic words than in disyllabic words. Thus the articulation rate
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changes according to the length of the structure, which is well known. In
my case, the increase of the articulation speed was not that natural as I
have used subjects whose mother tongue is not Russian. A longer
rhythmic structure can be more difficult which might result in the articu-
lation movements being slower.

Figures 12 and 13 show the duration of /a/ in different stress po-
sitions in the pronunciation of a normative Russian speaker (Figure 12)
and the Finnish subjects (Figure 13).
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FIGURE 12 Duration of vowel /a/ in positions V [+stress] (=gray), V [-stress1]
(=black and light grey) and V [-stress2](=white) in pronunciation
of the Russian subject

300

250

200

150

ms

100

50

FIGURE 13 Duration of vowel /a/ in positions V [+stress] (=grey), V [-stressl]
(black and light grey) and V [-stress2] (=white) in pronunciation of
the Finnish subjects (average)

Vowel [a]/[a] is the longest vowel in Russian (KiZnjajeva 1975:15). In
Finnish also /a/ is one of the longest (Lehtonen 1970, Wiik 1965, Karlsson
1983). In Russian /a/ is the only open vowel which explains the reason
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why it is undoubtedly the longest, but in Finnish there is another open
vowel /a/ which could be longer or at least as long as /a/. Wiik has cal-
culated the average duration of single and double vowels and has got the
same duration 103 ms for both single /a/ and /&/, while they are the
shortest among the double vowels (Wiik 1965:115).

In the figures 12 and 13 the first column in each position shows
the [+stress] vowel. In the last position, V,, the first one shows the
[+stress] vowel in open syllables and the lighter grey column V, [+stress]
in closed syllables. The darkest column in the middle shows [a] (V [-
stress1]) which is always considerably shorter than V [+stress]. The white
column represents [o] (V [-stress2]) which is normally the shortest vowel.

This data proves that the pronunciation of the Russian subject rep-
resented the literary norm of Russian Moscow pronunciation which in-
cludes the hierarchy of the three different stages in duration of vowels. It
also proves that V [-stress] in word-final position in an open syllable is
equal to [a] while the [-stress] vowel in a closed syllable is [9], as it should
be. The durational hierarchy is clearly seen in vowel /a/, but the situa-
tion is a little different where /i/ is concerned.

My results do not fully agree with the first calculations given for
Russian vowel duration in trisyllabic words by Potebnja (1866:66) and
which are still quoted. According to Potebnja the vowel hierarchy can be
expressed by numbers 3, 2 and 1, where 3 means the duration of the
[+stress] vowel, 2 the duration of V [-stressl] and 1 the duration of V [-
stress2].

TABLE 28 Average duration (ms) of vowels [i] and [i] (V [+stress]), [t] and [1]
(V [-stress1] and V [-stress2]) in Russian trisyllabic words

Position in the word N RUS FIN1 FIN2 FIN3 FIN4
V1, V2 [-stressl] 13 86 101 74 70 87
V1, V2 [-stress2] 10 66 87 63 65 62
V1 [+stress] 8 152 251 210 151 163
V2 [+stress] 12 132 211 175 156 156
V3 [+stress], op.syll 6 169 242 244 227 234
V3[+stress], cl. syll. 6 120 145 169 159 111
V3 [-stressl], op. syll. 10 107 63 126 77 97
V3 [-stress2], cl. syll. 6 67 97 107 72 65

Table 28 as well as Figure 14 show that /i/ had two stages of reduction in
the pronunciation of the Russian subject. The durational differences were
not, however, as clear as in /a/. According to this data, the difference be-
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tween the two reduction levels, V [-stressl] and V [-stress2] is less than in
/a/. This result might have been a little different if I had counted [i], []
and [i], [1] separately.

The vowel phoneme /i/ was a little different in the pronunciation
of the Finnish subjects. One can say that the Finns differentiate the differ-
ent stages of stress in /i/. The V [-stress1] has a longer duration than V [-
stress2]. Figure 14 illustrates this difference. In the pronunciation of FIN3
the difference was very minimal. The [+stress] vowels [i] and [i] were
comparatively longer in the pronunciation of all the Finnish subjects, and
their duration was double or more than the duration of V [-stress], except
in the pronunciation of FIN4. His pronunciation was closest to the pro-
nunciation of the Russian subject.

V [+stress]
§ BV [-stress1]
& aV [-stress2)]
FIN1 FiN2 FIN3 FIN4 RUS
FIGURE 14 Pronunciation of i-vowels in different stress positions in trisyllabic

words pronounced by a Russian normative speaker and four
Finns: V [+stress] (=grey), V [-stressl] (=dark grey) and V [-
stress2] (=white)

In some cases V [+stress] might have been too long in the pronunciation
of the Finnish subjects because of the difficulty encountered in the pro-
nunciation of [i]. As mentioned earlier, it is the most difficult vowel for
Finns to pronounce. It is also obvious from the recordings of similar
words like ebickasae ['viskozof] (after stating), that it needed more effort
in pronouncing.

The data calculated shows clearly that /i/ was in most positions
shorter than /a/ (<a). Table 29 shows the positions and percentages in
trisyllabic words. A similar tendency was found in the disyllabic words.
The table (Table 29) shows that in the pronunciation of the Russian sub-
ject, /i/ was longer than /a/ only in position V, [-stress], i.e. /a/ is
regularly longer than /i/ in Russian pronunciation. FIN1 pronounced the
[+stress] /a/ in positions V, and V, much longer than /i/ while in the
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other positions the difference was not that big. On the basis of this data it
is possible to come to the conclusion that /a/ is generally longer in dura-
tion and especially so in [+stress] syllables. The biggest difference be-
tween /a/ and /i/ was in V, [+stress] in the pronunciation of all subjects
but FIN4.

The duration of vowels of the trisyllabic words in the pronuncia-
tion of all the Finnish subjects differed from the pronunciation of the
Russian subject. Figure 13 gives the average values of the vowel duration
in the pronunciation of the Finnish subjects. Instead of two different
stages of reduction of V [-stress] there was only one in the pronunciation
of the Finnish subjects. Both stages were equally short. Some difference is
seen only in V, [-stress] where the vowel in the open syllable was longer
than in the closed syllable. Apart from that, V, [+stress] significantly dif-
fered in the closed syllable from the one in the open syllable, i.e. the final
lengthening is comparatively longer. On the other hand, the word-final
consonant was longer than other consonants in the pronunciation of
FIN2-FIN4.

TABLE 29 Duration of /i/ in comparison with /a/ in trisyllabic words. All
[-stress] vowels are counted together

V, [+stress] V, [-stress] V,[+stress] V,[-stress] V,[+stress] V, [-stress]

RUS <a152% <al124% <a 294% <a99% <a47% >a12%

FIN1 <a 7% <a 7,8% <a253% <a05% <a398% <ab5%
FIN2 >a 7% >a 9,3% <a 28% <a 6,4 % <a165% >a 168%
FIN3 <a 142% >a 3,5% <a 255% >a 43% <al119% <al11l,1%

FIN4 <a 18% >a 7,1% <a 14 % <a 3,1% <a 94 % <a 19%

Obviously, only two different stages of duration of vowels are valid for
Finns as the result of interference of Finnish language. The pronunciation
of FIN1 shows that he associates the Russian stress with very long, or
perhaps overlong, duration. Both [-stress] vowels in the first syllable, as
well as in the third syllable, are of equal length. V, [-stress1] is slightly
longer than V, [-stress] in the second syllable. In all positions the stressed
vowels are more than twice as long as the unstressed vowels. This also
proves that long vowels can be lengthened to a certain extent (Lehtonen
1970:146 ).
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In trisyllabic words I also had the possibility of comparing the du-
ration of V [-stress2] in syllables preceding the [+stress] syllable
(npenynmapusie ciord) and syllables following the [+stress] syllable
(saynapaule ciorn). According to Verbickaja, the duration of V [-stress2]
in these positions might differ in such a way that V [-stress2] is shorter
after stress (Verbickaja 1976:50). The duration values of /a/ in Table 21
show that in the pronunciation of the Russian subject this really hap-
pened. The difference between V1 [-stress2] and V2 [-stress2] was mini-
mal, but V3 [-stress2] was already 10 ms shorter in the average value. But
the values of /i/ (Table 23) do not show a similar tendency.

5.2.2.2 Duration of consonants in trisyllabic words

Segmentation always includes difficulties. Firstly, the boundaries be-
tween vowels and sonorants are difficult to define. Secondly, the duration
of such sounds as voiceless plosives /p/, /t/ and /k/ was not possible to
measure in the beginning or at the end of the words. Thirdly, in the sig-
nals produced by Finns [+voiced] plosives /b/, /d/ and /g/ in the
speech of Finns were not pronounced with voice and in some cases, for
example, the nasal /n/ or labial /v/ were only partly voiced.

TABLE 30 Average duration (ms) of consonants and articulation rate in tri-
syllabic words pronounced by a Russian and four Finns

Position in the word RUS FIN1 FIN2 FIN3 FIN4
C 107 111 115 77 109
G, 102 155 117 100 102
G, 112 137 128 108 101
C, 107 86 153 116 124
All consonants 109 136 123 83 90

The average durations of subjects show the following individual differ-
ences in duration of consonants:

RUS: The consonants in all positions had similar duration which
was not far from the average duration of all sounds.

FIN1: The average duration of consonants was different in all po-
sitions. The word-final consonant was very short compared
to the others. The consonants in the word-medial positions
were the longest.
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FIN2: The word-final consonant had the longest duration, C3 was
the next, while C1 and C2 had a similar duration.

FIN3: The word-initial consonant, C1, was considerably shorter
than the consonants in the other positions. The word-final
consonant had the longest duration.

FIN4: C1, C2 and C3 have similar duration, but the word-final
consonant is much longer.

Figure 15 illustrates the duration of consonants in different positions in
the word.
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FIGURE 15 Distribution of duration values of Russian consonants according to
the position in trisyllabic words read by (1) a Russian, (2) FIN1, (3)
FIN2, (4) FIN3 and (5) FIN4

The figure shows clearly how close the durational values of the conso-
nants in different positions were in the pronunciation of the Russian sub-
ject. The Finnish subjects pronounced the consonants in all positions with
different duration, except the duration of C2 and C3 in the pronunciation
of FIN4. There can be many reasons for this result, but generally in Rus-
sian, duration of consonants does not seem to change according to the
position in the word. There are differences in duration of individual con-
sonants, as we can see below. In this result, the individual differences as
well as the influence of the place of stress are eliminated as all positions
include different consonants in the same proportion, as well as the stress
positions.

The durational differences of the Russian consonants, [-pal] as well
as [+pal] in trisyllabic words pronounced by the Russian subject are seen
in Figure 16 and by the Finnish subjects in Figure 17. If we compare the
durational order of the consonants in disyllabic words (Figure 5) we no-



119

tice that the order from the longest [-pal] pair to the shortest has changed
a little.

The palatoalveolar sibilant [[] has changed vis a vis [[:] as the dental
affricate [ts] vis a vis the palatoalveolar affricate [t[]. The order of conso-
nants in trisyllabic words supports the results of Zlatoustova according to
which the affricates are the longest consonants in Russian.

In the pronunciation of the Russian subject the duration of the
nasals, [m], [mj], [n], [n/] in different positions did not vary very much.
The longest consonants appeared in the word-final and word-initial posi-
tions. The position before or after V [+stress] did not cause any noticeable
differences in the duration of the nasal and lateral consonants. Nor did
the duration of the [-pal] and [+pal] nasals differ significantly in the pro-
nunciation of the Russian subject.

The average duration of [m] was 99 ms in disyllabic words and 97
ms in trisyllabic words, [m] - 100 ms in disyllabic words and 96 ms in
trisyllabic words, [n] 94 ms in disyllabic words and 96 in trisyllabic words
and [n] 96 ms in disyllabic and 102 in trisyllabic words. The different re-
lationship of the durations of [nj] in disyllabic and trisyllabic words can
be due to the type of examples used in this research, namely, among the
trisyllabic words there were more examples where the sound was in a
word-initial position. Another reason could be that [n/] becomes more
prominent in a longer structure.

The average duration of the laterals, [t] and [l] in disyllabic words
was 92 ms and in trisyllabic words 86 ms, and of the lateral [l'] in disyl-
labic words 97 ms and in trisyllabic words 85 ms. The noticeable differ-
ence in the duration of [1'] in disyllabic and trisyllabic words is due to the
shorter value of [I/] in position V [+stress] + C.

The tremulant [r] had longer average duration in the disyllabic
words (83 ms) as well as in the trisyllabic words (85 ms) than [ri] whose
average durational values were 59 ms in the disyllabic words and 56 in
trisyllabic words. This is due to the fact that [r] is often pronounced as a
short glide between vowels.

The [-voiced] plosives [p], [t] and [k] were longer in duration than
the nasals and laterals. Longest of them is [k] whose average duration in
disyllabic words was 149 ms and 142 in trisyllabic words, [ki] was a little
longer, 152 ms, in disyllabic words and slightly shorter in trisyllabic
words, 139 ms. The average duration of [p] in disyllabic words was 137
ms and [p’] was 10 ms shorter, in trisyllabic words the average duration
of [p] was only 110 ms and [p’] was longer, 118 ms. The average duration
of [t] in disyllabic words was 136 ms and in trisyllabic words 116 ms, the
plosive [t] accordingly was 146 ms in the disyllabic words as well as in
the trisyllabic words. In other words the palatalization process is seen as a
longer duration in the dental plosive.
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FIGURE 16 Consonant duration in Russian trisyllabic words read by a Russian
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FIGURE 17 Consonant duration in Russian trisyllabic words read by four
Finns

While the [-voiced] plosives were longer than the nasals and laterals, the
[+voiced] plosives were not always so long. The average duration of [b]
in the disyllabic words was 97 ms and in the trisyllabic words only 73 ms.
The palatalization effect was seen in [b] the same way as in [p]], the
[+pal] plosive was considerably longer. In the disyllabic words the aver-
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age duration of [b] was 112 ms and in the trisyllabic words 98 ms. The
average duration of the [+voiced] dental plosive [d] was 116 ms in the
disyllabic and 93 ms in trisyllabic words, and the average duration of the
[+pal] dental plosive [d’] was 103 ms in the disyllabic and 107 ms in the
trisyllabic words. A similar effect of palatalization as in [pi], i.e. C [+pal]
was longer in duration, was seen in both cases but more obviously in the
trisyllabic words. The average duration of the [+voiced] velar plosive [g]
in the disyllabic words was 101 ms and in the trisyllabic words 99 ms. Its
[+pal] counterpart had an average duration of 110 ms in the disyllabic
and 106 ms in the trisyllabic words.

The sibilants have often longer duration than other consonants.
The palatoalveolar [+pal] sibilant [[:] is the longest sound of the Russian
sound system. This was proved in this data as well. In the pronunciation
of the Russian subject the average duration of [[:] was 223 ms in the di-
syllabic words and 206 in the trisyllabic words. The [+voiced] palatoal-
veolar sibilant [3] was the shorter with the average duration of 130 ms in
disyllabic and 140 in the trisyllabic words, while the [-voiced] palatoal-
veolar sibilant [[] had the average duration of 199 in the disyllabic and
153 ms in the trisyllabic words.

Of the dental sibilants, [s], [s], [z] and [zJ] the [-voiced] [-pal] [s]
was the longest with the average duration of 172 ms in the disyllabic and
146 ms in the trisyllabic words. The [+pal] pair of it, [s/], was by 10 ms
shorter in both types of words. The [+voiced] dental sibilants [z] and [Z],
were shorter, being of equal duration of 125 ms in the disyllabic words. In
the trisyllabic words the C [-pal] was only by 3 ms shorter than C [+pal].

The dental affricate [ts] was surprisingly long, having the average
duration of 203 ms in the trisyllabic words (there were no such sounds in
the disyllabic words). Most of the data including this sound was in posi-
tion V [+stress] + C,. The palatoalveolar affricate [t[]] had the average du-
ration of 180 ms in the disyllabic words and 151 ms in the trisyllabic
words.

The consonants [f], [x] and [j] appeared only in 2-3 words and
their duration varied a lot. Apart from that, [j] was very difficult to meas-
ure between vowels. Of the fricatives the labiodental spirant [v] had the
average duration of 99 ms in the disyllabic words and 76 ms in the trisyl-
labic words, and [v] - 95 ms in the disyllabic words and 70 ms in the tri-
syllabic words.

As Figure 17 shows, the pronunciation of the Finnish subjects dif-
fered from the pronunciation of the Russian. In many cases the Finns
pronounced C [+pal] longer than the Russian subject. Where [z], [nj] and
[p] are concerned the reason is that they added /j/ between C and V. A
clear difference is also seen in the velar plosives.
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5.2.2.3  Trisyllabic rhythmic structures

In the trisyllabic Russian words each of the syllables can be [+stress]. The

word stress changes the ratio of vowel duration, but affects very little the
consonants.

Where vowel duration is concerned, the [-stress] syllables have two
possible stages of stress as we have shown with the stress models earlier.
Generally in Russian the [-stress] syllables as well as [-stress] vowels are
counted from the [+stress] syllable. Thus V [-stress1] appears in the first
syllable before stress, in the first pre-stressed syllable, and in one case
after stress, in a post-stress syllable: in an open word-final syllable. This
syllable, as we have mentioned earlier, has been proved to have the same
stage of reduction as pre-stressed syllables (Verbickaja 1976, Bondarko
1981, 1998), although it was traditionally treated as any other post-
stressed syllable (Avanesov 1984). In the second, third etc. pre-stressed
syllables as well as in all the other post-stressed syllables, besides the
open word-final syllable, the vowel becomes V [-stress2].

Table 31 and Figures 18-20 show the durational ratio of vowel /a/
and consonants in different rhythmic structures.

TABLE 31 Relative duration of vowel /a/ and consonant segments in trisyl-
labic words.

Position RUS FIN1 FIN2 FIN3 FIN4
C, 1 0.8 0.9 0.8 1
V, [+stress] 1.6 1.7 1.9 1.9 1.8
V, [-stressl] 1.1 0.8 0.7 0.7 0.8
V, [-stress2] 0.7 0.8 0.7 0.8 0.8
G, 0.9 1.1 0.9 1 0.9
V, [+stress] 16 17 18 17 16
V, [-stressl] 1 0.7 0.7 0.6 0.8
V, [-stress2] 0.7 0.6 0.7 0.7 0.8
G, 1 1 1 1.1 0.9
V, [+stress], op. syll. 1.7 2 2 19 22
V, [+stress], cl. syll. 1.3 1.5 1.5 1.6 1.4
V, [-stress1] op. syll. 1 0.7 0.8 0.8 0.9
V, [stress2] cl. syll. 0.6 0.7 0.6 0.7 0.8

1 0.6 1.2 1.1 1.2

3

As we know, the main parameter of the Russian word stress is duration.
As has already been found out earlier in this study, the ratio between V
[+stressl] : V [-stressl] : V [-stress2] in Russian disyllables is 1,4-
1,5:0,9:0,6-0,7. According to the reduction rules the same ratio should re-
main in other type of rhythmic structures as well.
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The data given in the table shows that the ratio of vowel duration
counted from the pronunciation of the Russian subject was: 1,6:1,1:0,7
taken from the first syllable, i.e. similar to the one in the disyllables. The
second syllable had almost the same ratio: 1,6:1:0,7. Even the last syllable
was almost similar though the final syllable lengthening caused changes.

The durational ratio of the vowels in the pronunciation of the
Finnish subjects shows the same as the result of the disyllabic words:
there was only one stage of reduction and V [+stress] was also compara-
tively long. Figure 18 indicates this same phenomenon.

RUS Bca
FINY avs
mc3
ov2
mc2
FIN3 avi+
FIN4 C1

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

FIGURE 18 Ratio of segment duration in trisyllabic Russian CVCVCVC words
where V1 is [+stress] pronounced by a Russian and four Finns

RUS
ovs
FIN1 mcs
v2
FIN2 o
c2
FIN3 avi
ct

FIN4

0% 20 % 40 % 60 % 80 % 100 %

FIGURE 19 Ratio of segment duration in trisyllabic Russian CVCVCV words
where V2 is [+stress] pronounced by a Russian and four Finns

The relative duration of C, was most similar among all subjects. Its value,
0,9, in words pronounced by the native speaker was the same in words
pronounced by one Finn, FIN2. But C, pronounced by FIN1 was a little
shorter (0,7), the shortest being the value of FIN3. By comparing the val-
ues of other consonants it is not possible to state that FIN3 generally pro-
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nounced consonants shorter than others, but in his pronunciation some
consonants were measured shorter than others in the word-initial posi-
tion due to the lack of voice as in sonorants.

RUS

BV3+o
FIN1 mC3
FIN2 ava

:: [ord
FIN3 av1

C1

FIN4

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

FIGURE 20 Ratio of segment duration in trisyllabic Russian CVCVCV words
where V2 is [+stress] pronounced by a Russian and four Finns

Where the whole rhythmic structure (phonetical word) is concerned, the
incorrect ratio of vowel duration combines with differences in consonant
durations. This alone might not cause misunderstanding in the Russian
speech of Finns, but if a wrong place of stress is added to this, it would
definitely lead to misundertanding.

5.2.3 Vowel duration in quadrisyllabic words

Quadrisyllabic Russian and Finnish words were studied in Experiment 3
from the point of view of vowel duration (de Silva & Sterbakova 1988). In
quadrisyllabic words, one syllable is [+stress] and the other three [-
stress]. In each word there is at least one V [stressl] which is in the first
pre-stress syllable. Unless the word has an initial vowel or an open final
syllable all the other vowels are in position V [-stress2]. The experiment
included isolated words as well as the same words in sentences, but the
comparison made in this experiment was solely on the pronunciation of
the isolated words as all the other data consisted of them.

There were two native subjects who read the quadrisyllabic Rus-
sian words and the relative duration values were counted from both.
Four types of quadrisyllabic words were analyzed. Each of them had the
stress on a different syllable. All vowels in the words were allophones of
/a/ and all consonants were [-pal].

Table 32 shows the durational ratio in quadrisyllabic words.
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TABLE 32 Durational ratio in quadrisyllabic Russian words read by two na-
tive Russians

Rhythmic model Ratio Examples

4d-0-9-4 1,44:054:0,78:1,52  6anocsaaa ['batsvata] (spoiled)
A-A-9-4A 0,85:1,16:0,68:1,32  3akasana [za'kazona] (reserved)

o- A- - A 0,61:0,98:1,21:1,30  camosapa [soma'vara] (gen. of a samo-
var)

0-0-4A-4 0,56:0,65:1,13:1,70 koaokoaa [kotoka'ta] (bells)

Table 32 shows that the same three-levelled hierarchy of duration as in
trisyllables between vowels V [+stress] - V [-stressl] - V [-stress2] re-
mained in quadrisyllabic words. The longest was V [+stress] in all sylla-
bles, the ratio being 1,16 - 1,44 in word-medial positions. The biggest du-
ration value of V1 [+stress], V2 [+stress] and V3 [+stress] was in the first
syllable. The final lengthening made the ratio of V4 [+stress] 1,70 in the
word-final position.

The table also shows that V [-stress1] was always longer than V [-
stress2], the ratio being 0,85 - 1,13 in word-medial positions. The longest
of V1 [-stressl], V2 [-stressl] and V1 [-stress1] was in the third syllable.
The final lengthening made the ratio 1,30 - 1,52. The ratio of V [-stress2] is
0,54 - 0,78. The longest was V3 after another V [-stress2].

Table 33 shows vowel duration in the pronunciation of Finns.

TABLE 33 Vowel duration in quadrisyllabic Russian words in pronunciation
of Finnish subjects

Rhythmic model Ratio Examples
4-9-9-4A 2,21:0,69:0,76:0,76  6aaosaaa [batov o1a] (spoiled)
A-d-9-4A 0,89:2,15:0,54:0,62 sakasana [za'kazona] (reserved)
o0- A-4-4A 093:0,81:1,37:0,92 camosapa [soma'vara] (gen of a samo-
var)

9-9-A-4 0,92:1,07:0,82:1,88 koaokoaa [kotoka'ta] (bells)
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The pronunciation of the same Russian quadrisyllabic words by Finnish
subjects (Table 33) shows that V [+stress] was double or more than dou-
ble V [-stress] in V1 (2,21), V2 (2,15) and V4 (1,88), but in V3 the differ-
ence in duration was not that great (1,37). In this case the word 'samovar’
would have been the best known word to the Finnish subjects. There was
no final lengthening in V [+stress] as V4 [+stress] was even shorter than
the others.

In all positions V [-stress1] and V [-stress2] had a similar duration.
V [-stressl] had a ratio 0,76 - 0,92 and V [-stress2] 0,54 - 1,07, i.e. V [-
stress2] had more variation. In V [-stress1] there was no final lengthening
as such although V4 [-stress] was a little longer.

This result, as well as the results of the disyllabic and trisyllabic
words, shows that the three stages of vowel duration are the same in the
normative Russian pronunciation irrespective of the length of the word.
The only time when the hierarchy gets disturbed is in V [-stressl] in
word-final position where, due to the final lengthening, its duration can
be more than that of V [+stress]. The same results have been reached, for
example, by Zlatoustova (1961) and Verbickaja (1976). On the other hand,
in the Russian pronunciation of Finns, the vowel duration consisted of
two stages: short and long where the long duration was generally twice
or more the short one. This again proves that the interference of the
mother tongue in vowel duration is quite clear.

5.3  Quality features of segments in Russian

With the help of spectral analysis both the quality of vowels as well as
consonants can be studied in detail. In this study along with the vowel
quality two typical features of the Russian consonant system were stud-
ied, namely, palatalization and labialization, both of which affect the
quality of vowels. Apart from that, attention was paid to the explosion
burst and VOT of plosives which can include additional information
about palatalization.
The spectral analysis in this study was done with the intention of
answering the following questions:
1) How do the vowels differ in the pronunciation of the Russian
and the Finnish subjects?
2) How is the palatalization of consonants or the lack of it seen in
the spectra?
3) Is the labial coarticulation seen in the pronunciation of the Rus-
sian and the Finnish subjects the same way?
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5.3.1 Quality of vowels

The formant structure, or F-pattern, of vowels gives information of the
vowel quality. The formants of sounds, i.e. the area of concentration of
energy in the spectrum of the sound segment involved, is connected with
the features of articulation as the F-pattern is the set of resonance fre-
quencies of the vocal tract (Fant 1970:209). In vowel study three for-
mants, F, F, and F,, give the necessary information, but F, and F, are
considered as more important than F, from the point of recognizing a
vowel. They are generally seen as sufficient for stating the acoustic rela-
tions (Fant 1970, Bondarko 1974). The F, value can be predicted from the
F, value (Iivonen 1988:39) and it contains individual features of pronun-
ciation (Aulanko 1997) .

The frequency of F, is connected with the openness of the vowel,
and the frequency of F, - with the frontness and backness of the vowel,
i.e. the maximal closeness of a vowel indicates the lowest frequency of F,
and the maximal frontness means the highest possible frequency of F,,
just as the maximal openness indicates the highest frequency of F, and
the maximal backness the lowest F,. These tendencies are universal, i.e.
relevant in any vowel system. Nevertheless, the concrete characteristics of
formants (their frequency, intensity, the way they change in time di-
mensions from the beginning to the end of the vowel) depend on many
factors.

Vowels can be shown as formant charts. The point signifying a
particular vowel on a formant chart does not, however, give a full picture
of the phonological and phonetical characteristics of a vowel because
many other factors might affect the vowel quality. Altogether, many dif-
ferent factors affect the place of the vowel in a formant chart. Factors af-
fecting the formants can be divided into the following categories (livonen
1988:39):

1. Paradigmatic factors, i.e. the distinctive quality and features, such as
closeness/openness (vertical position), frontness/backness (horizontal
position), tenseness/laxness (peripherization/centralization), nasaliza-
tion and other phonological features.

2. Syntagmatic factors (environment), i.e. allophones as a result of context
and coarticulation.

3. Range of clearness, i.e. stressed/reduced and clearness/unclearness in
articulation.

4. Idiolectic and sociolectic voice qualities, i.e. voice quality and the basis
of articulation.

5. Structural properties of articulation organs and other automatic factors,
i.e. the length and tightness of the vocal tract.

6. Incidental factors.

7. The way of measuring the formants.
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All factors were not considered in the current study. I concentrated on
finding out the differences which existed in the pronunciation of the
Russian normative speaker and the four Finnish subjects where the two
vowel phonemes /a/ and /i/ were concerned. The basic analysis was
done on the Russian material, but for comparison the equivalents of the
same vowels in Finnish comparison words have been measured. In this
data all the three formants of vowels [a], [a], [A], [2], [*2),[i], [i], [1] and [1]
were measured in three places. In the beginning of the initial part, in the
medial part and in the final part of the vowel.

5.3.1.1 Basic quality of /a/ and /i/

When the formant structure of the Russian vowels is studied it is com-
mon to measure the formants in three places, i.e the vowel is divided into
three parts:

1) The initial part, i.e. the first transitional part, TP1, (nepBrii epe-
XonHHH y4yacTok) of a vowel which shows the coarticulatory influence of
the preceding consonant. The most obvious and at the same time the
most important coarticulation is palatalization which plays a significant
role as a part of the phonological and phonetical system of the Russian
language. But, as in any language, the labial coarticulation is always evi-
dent as well.

2) The medial part of a vowel (crannonapHbit y4acTtok) which can
be called the stationary part (SP), or a typical part and a steady part. SP is
the part of a vowel where F, and F, do not have changes and where their
values are maximally close to the values in isolated pronunciation
(Bondarko 1977:68), in other words, to know the real quality of vowel
without the influence of the environment and its situation in the triangle
of the cardinal vowels one has to measure the formants in SP (Bondarko
1981:64).

3) The final part, i.e. the second transitional period, TP2, (BTopoit
nepexoJHHH y4acTok) of a vowel starts from the end of SP and continues
from the end of the vowel to the next consonant or, in the word final po-
sition, to the end of the word. TP2 shows the coarticulary influence of the
following consonant.

The acoustic studies have proved that the quality of the Russian
vowels, especially V [+stress] but also V [-stress] changes a lot during the
time dimension (Bondarko 1960,1981, Kuznetsov 1997, Serstinova 1987).
Each TP includes one or more different stages depending on the envi-
ronment. So, for example, between two [+pal] consonants, in CG'VCi posi-
tion, [a] ([+stress]) might even consist of up to 18 stages which by quality
are like different short vowels (Bondarko 1981:70). The shortest SP is be-
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tween two [+pal] consonants where, according to Bondarko, it is only 25
% of the duration of [a], and in [i], SP was 43 % (Bondarko 1960:102).

Although the SP is a kind of 'nucleus' of a vowel not all vowels
have it. Most of the [+stress] vowels have SP. In connected and spontane-
ous speech, the presence and length of SP is dependent upon the speech
rate (Agafonova et al. 1974:34-36). Because of the shortness of duration, [-
stress] vowels often miss SP (Bondarko 1974:16), in which case, instead of
the term SP, one can use a term connoting 'central part' (nenTpanbHas
qacTb) which means the part between the transitional periods, TP1 and
TP2 (Kuznetsov V.B.1995:85).

When analyzing this data I have tried to find the SP of vowels and
measure the formants in the middle of SP. The task of finding the place of
SP in the F-patterns was not generally a difficult task, but in some cases
where there was a C [+pal] on one side of the vowel and C [+pal] or C
[+]ab] on the other side, the task was more difficult, as then F, probably
would fall or rise in the movement all the way.

The vowel /a/ has five different allophones which can be pho-
netically marked with different signs or combinations of signs. All of
them have their own quality which should come out clearly in the for-
mant values in SP. The allophones of the phoneme /a/ are:

V [+stress] [a] (after C [-pal]): dax ['dat] (he gave),
[a] (after C [+pal]): ca0p ['siati] (imper. sit down)

V [-stress1]  [a] (after C [-pal]): Oaaa [da'ta] (she gave)

V [-stress2]  [o] (after C [-pal]): Tamada [toma'da] (toast master)
['a] (after C [+pal]): 3anara ['zaniota] (occupied)

Nevertheless, I used more detailed division of the [+stress] allophones of
/a/, since the purpose was to study the labial coarticulation of the pre-
ceding consonant on the vowel as well. Thus, both allophones, [4] and [a],
were represented by two different variations depending on the fact
whether the previous consonant was [-lab] or [+lab]:

V [+stress] 1) [a], in position C [-pal] [-lab]+V: dax ['dat] (he gave),
2) [a], in position C [+pal] [-lab]+V: ca0s ['s'ati] (imper.
sit down),
3) [a], in position C [-pal] [+lab]+V: maa ['mat] (too small),
4) [a], in position C [+pal] [+lab]+V: maa [miat] (crumled)

As mentioned earlier, /a/ varies more than any other Russian vowel
from the acoustical point of view (Kuznetsov 1997:160). The 'ideal variant'
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of the main allophone [a] [+stress] appears in words after C [-pal] [-lab]
and before C [-pal] [-lab]. In this position, CVC, the F-patterns should not
have any significant changes from the beginning to the end of the vowel.
All the three formants are comparatively close to each other (a compact
vowel), i.e. F,is high, F, and F, are low. If the preceding or following con-
sonant is [+lab], the F,-pattern goes down on the side of C [+lab]. These
are the most obvious changes which are both clearly seen in F,-pattern,
but there can be other smaller changes as well, where after dental /t/ F,-
pattern is slightly lower and F,-pattern a little higher in TP than in SP
(Kuznetsov 1997:162).

The other [+stress] allophone of /a/, [a], automatically indicates
that it is preceded by C [+pal], i.e. it is in position C'V(C) or CG'VCI. Thus,
its F,-pattern starts with a higher frequency. Depending on how strongly
C is palatalized, F, may rise as high as in [i]. The period of TP on the side
of C [+pal] is also called the i-transition. Apart from the higher frequency
of F,, alower value of frequency of F,, which resembles the value of [i], is
typical for i-transition. The formant structure in SP of the vowel [a]
[+stress] should be similar to the one of [4], but it may have a lower F,
frequency and higher F, frequency, i.e. it is more close and more front. In
connected speech with the different frequency values of F-patterns during
the time dimension, the quality of [a] changes significantly, as can be seen
in the research of Kuznetsov where it was identified as [e] and [«] in
many cases (Zlatoustova 1982:44, Kuznetsov 1997:170-171).

The word final position in an open syllable for V [-stress1] after C
[-pal] and C [+pal] is generally less reduced than the vowel in a closed
syllable. Thus, for /a/ in a position C [-pal] + V [-stress] we use the [-
stress1] allophone, [A] (3anaTo [zanista] occupied), but after C [+pal]
(CV), for example, nana [niani] (an aunt), the situation is not quite clear.
The sound is generally similar to [1], as in the position of the middle of a
phonetical word. Irrespective of this, its quality can change to more back
and more open during the final lengthening. Sometimes it has even been
given its own transcription sign in Russian phonetical literature ([a]).

Anyway, in accordance with the spectral characteristics, as it is noticed in
the pronunciation of many people, it is close to [1] (Verbickaja 1976:52). In
research of a less specialized nature it is considered as any post-stress
vowel after C [+pal], [o] (Avanesov 1984, Jones & Ward 1969). This data
will show on its own what phonetical sign is better to use.

The division of the phoneme /a/ in position V [+stress] into four
allophones was done on the basis that C [+pal] and C [+lab] affect the F-
patterns. It is known that the palatal coarticulation of C [+pal] is seen in
the higher frequency of F, in TP of the vowel and that the coarticulation
of C [+lab] is seen as a lower frequency of F,. The lower frequency of F,
after C [+lab] is most obvious where Russian /a/ is concerned before or
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after C [+lab] [-pal] (Bondarko 1974:16). This was clearly seen in the re-
sults of the experiments conducted. After C [+pal] F, rises in any case
whether the consonant is [-lab] or [+]ab].

The phoneme /i/ is represented by different allophones in the
same type of positions and environments as /a/:

V [+stress] 1) [i], in position C [-pal] [-lab]+V: cbu ['sin] (a son),
2) [i], in position C [+pal] [-lab]+V: auts [Vit]] (to pour)
3) [i], in position C [-pal] [+]lab]+V: 6t [bit] (to be)
4) [i], in position C [+pal] [+]lab]+V: nuts ['piit’] (to drink)

V [-stress] 1) [4] (after C [-pal]): padee ['rad:] (happy), damb: ['dami]
(Iadies)

2) [1] (after C [+pal]): natu [pi'ti] (of five), ds0u ['diadi]
(uncles)

Generally [i] (position C [+pal] + V) is considered as the basic allophone
of /i/. Its F-patterns include a low frequency value of F, and a high fre-
quency of F,, i.e. it is a diffuse vowel and from the point of view of articu-
lation it is [+close] and [+front]. The vowel [i] (position C [-pal] +V) is a
central (medial) vowel but, as mentioned earlier, by nature it is a diph-
thong resembling [i] at the end. That means acoustically that the F,-
pattern rises at the end.

Russian vowels [i] and [i] do not have qualitative reduction, only
quantitative, i.e. the [-stress] vowels are similar in quality but shorter
than the [+stress] vowels. Nevertheless, the formant patterns can be
slightly different. The problem in this study was that there are not many
[1] vowels in the data, so I have considered them as the same vowel with
the corresponding V [+stress].

As mentioned earlier, the representatives of the St.Petersburg
phonological school consider the two types, /i/ and /i/, as different
phonemes. But as we can see from the allophones they are all in comple-
mentary distribution, namely that [i] and [1] appear after C [+pal] and [i]
and [1] after C [-pal], so in this research they have been considered as al-
lophones of the same phoneme /i/.

The vowel [1] ([-stress]) includes sounds which correspond to let-
ters e, 2 and 2 in unstressed position after C [+pal], for example, neru
[Br'ti] (imper. fly), wacwe [tfir'si] (a clock), naru [pir'ti] (of five), i.e. if the
same syllable in another grammatical form is [+stress], the vowels would
be /e/ and /a/. This type of pronunciation is called 'ikanje'. The same
fact concerns [i]. In this data there were [1] sounds originating from e and
a, but there were no such [i] sounds.
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FIGURE 21 Average F, and F, frequency values (Hz) of SP of Russian vowels
[i], [i), [1], ['s), [a], [a], [a], [¢] in pronunciation of RUS1

The formant 'chart' (Figure 21) is based on the average formant values in
SP of the mentioned allophones of /a/ and /i/. In the chart [i] is [+front]
and [+close]. Next to [i] is [1] which is more open and less front. The
vowel [i] is [-front] and [-back] which are its normal features, but in this
chart it is [-close] as well which corresponds mainly to the results given
by Bondarko (Bondarko 1981:66). Generally [i] is considered as [+close]
([+high]). Where the quality is concerned, the [-stress] allophone [¢] was
counted together with [i].

The [+stress] allophone of /a/ after C [-pal], [a], was a [+back]
vowel in this data which differs from the claim of some Russian phoneti-
cians who consider it to be [-back] (S¢erba 1983, Matusevié 1976, Avane-
sov 1984). The Russian subject in this experiment showed that [a]
(position after CJ) is more close, i.e. the frequency of F, was lower, and
more front than [4], i.e. the frequency of F, was higher. The F, frequency
of [a] in the pronunciation of the Russian subject was high compared with
the value given by Fant 1070 Hz (Fant 1970:118) or Zlatoustova (1962:16),
but it fits to the phonemic boundaries of [4] given by Bondarko which ex-
ceeds 1500 Hz (Bondarko:1981:66). F, of [a] in this data, i.e. after C [+pal],
exceeded the values given by Bondarko, i.e. it was more front.
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The allophone of /a/ in position [-stressl] after C [-pal], [a], is
more front than [4] an [a]. Where the closeness is concerned, it is closer
than [a] but more open than [a].

The vowel which appears in position C [+pal] + V [-stress2], [}9], is
more like [i]. It is as short as [o] and the preceding consonant has maxi-
mal influence on it, i.e. the palatal coarticulation is strong. For this reason
the vowel, for example in this data, is closer to the allophones of /i/ and
is included in the table of the allophones of /i/. Thus, it can be consid-
ered as an allophone of /i/. The allophone of /a/ in the same stress posi-
tion but after C [-pal] is in this chart the most open medial, [-front] and [-
back], vowel. Thus, this chart gives a foundation to have two different
allophones for V [-stress2?], one after C [-pal], [s], and another after C
[+pal], ['a].

The allophone of /a/ in position C [-pal] + V [-stress2] is [2] and
in position C [+pal] + V [-stress2] is [a]. The first one should occupy a
central position among the Russian vowels, i.e. it should have a lower
value of F, and a higher value of F, than [a]. As mentioned earlier, the
vowel [9] is a very short sound, so the coarticulation of the adjacent con-
sonants have a heavy effect on it and its quality changes accordingly. In
this data in the pronunciation of RUS the average frequency of F, of []
was lower, i.e. this vowel was closer than [a], but the average frequency
of F, was even a little lower, i.e. this vowel was not more front.

In general my results gave the same differences in F, and F, val-
ues of the Russian vowels concerned as they are given by Zlatoustova on
the basis of male voices (a tenor and a baritone), although she used con-
nected speech as well (Zlatoustova 1962).

The F,, F, and F, -patterns show in the TP1 the coarticulation of the
preceding consonant, in the TP2 the coarticulation of the following con-
sonant and in the SP the real quality of the vowel. The frequency values
of F, and F, in different parts of the vowel are connected with the articu-
lation movements during the pronunciation of the vowel concerned.
Thus, the lower the frequency of F, is, the higher the tongue is, i.e. the
vowel is more close and, vice versa, the higher the frequency of F, is, the
more back the tongue rises and vice versa. The Russian [4] basically had a
high F, and a low F, which should be seen in the SP. Palatalization of the
neighbouring consonant lowers the F -pattern and rises the F,-pattern and
its labialization lowers the F,-pattern.

5.3.1.2 Vowel quality as produced by Finns
The formant chart (Figure 22) gives the average F, and F, values in the SP

of all the allophones of /a/ and /i/ in the pronunciation of the Finnish
subjects. The comparison of this chart with the chart of the pronunciation
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of the Russian subject (Figure 21) shows that all the allophones of /i/,
including [!s], were more similar to each other in the pronunciation of the
Finnish subjects than in the pronunciation of the Russian subject. And the
allophones of /a/ were even more similar to each other.

This result shows that the Finnish subjects have learned the Rus-
sian 'ikanje' well. Otherwise, the quality of [1]] would have been further
from [i], i.e. more open. But, on the other hand [i] was less front and less
high than in the pronunciation of the Russian subject. The vowel [i] was
higher in the pronunciation of the Finnish subjects.

All the allophones of vowel /a/ are in the same region of the for-
mant chart of the pronunciation of the Finnish subjects. That means that
[2] has almost no qualitative reduction, the vowels [a] and [A] were very
close to each other and [a] was not significantly different from them. In
other words, there is no question of this vowel getting closer to Finnish
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FIGURE 22 Average F, and F, frequency values (Hz) of SP of Russian vowels
[il, [, [1], [}a), [a], [a], [a], [4] in pronunciation of the Finnish sub-
jects.

Table 34 shows the differences in the allophones of /a/ in the individual
pronunciation of the Finnish subjects compared with the Russian. The
table shows that all other Finns but FIN4 pronounced [4] more front and
FIN 2, FIN3 and FIN4 pronounced it lower than the Russian subject. FIN2
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and FIN3 pronounced [a] more front and lower than the Russian subject.
FIN4 pronounced it higher and more front than the Russian. Vowel [o]
was more back in the pronunciation of all the Finnish subjects, but higher
in the pronunciation of FIN1 and FIN4 but there was not much difference
in the highness of [o] between the other Finns and the Russian.

In the pronunciation of the Finnish subjects [a] was also closer and
more front than [a]. The change of F, was +420 Hz, which was even more
than in the pronunciation of RUS. This could be explained by stronger
palatalization of the preceding or following consonants produced by
these two subjects.

In the pronunciation of RUS the [-stress1] allophone of /a/, [a],
was closer and almost as back, i.e. the frequency of F, was by 81 Hz less
and the frequency of F, is by 79 Hz more. The vowel [o] was more front in
the pronunciation of FIN2 and FIN3 but more back in the pronunciation
of FIN1 and FIN4. The average values of F, and F, of [A] in the pronun-
ciation of all the four Finnish subjects were very similar to the values in
the pronunciation of the Russian subject

TABLE 34 The average values (Hz) of the frequencies of F,/F, in SP of all
allophones of vowel /a/

[a] [a] [a] [2]

RUS 696/1290 627/1550 615/1369 502/1255
FIN1 684/1294 625/1449 652/1392 624/1401
FIN2 577/1083 537/1160 515/1178 521/1246
FIN3 595/1168 575/1350 602/1270 589/1248
FIN4 702/1224 673/1644 692/1353 627/1356

Average of the Finns 639/1192 602/1401 615/1298 590/1312

In Finnish the F, frequency of a short [4] is on an average 1345 Hz and for
a long [aa] 1240 Hz (Wiik 1965:57). My results contain similar informa-
tion, namely, that [a] [+stress] which is longer had lower and [a][-stress]
which is shorter had higher frequency values. The table shows that the
highest value of F, was after C [+pal] in [a]. But that does not make it
similar to Finnish [&] whose F; is 1825 Hz (a short vowel) and 1840 (a long
vowel) (Wiik 1965:57).

The F, and F, patterns in the SP of short and long vowel /a/ were
measured in some Finnish comparison words (N=10) (see Appendix) read
by all the five subjects, and they showed that in the pronunciation of the
Russian subject, the formant frequencies of [a] were (799/1268) higher
than the frequencies of [a] ([+stress]) in Russian, and F, as well as F, of [aa]
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were again higher by 100 Hz. But in the pronunciation of the Finnish
subjects the frequencies of [a] were by 5-48 Hz (F, ) and by 27-200 Hz (F, )
lower than the corresponding values of [aa]. The short vowel [4] in the
pronunciation of the Finnish subjects was similar to the Russian [a]. The
value of F, was in average 42,5 Hz different and the value of F, was in
average 56 Hz different. This result shows that the Finnish [a] does not
differ much from its equivalent in Russian in position C [-pal] + V
[+stress].

The formant chart (Figure 22) shows that all the allophones of /a/
in the pronunciation of the Finns were very similar where F, and F, pat-
terns are concerned. In the pronunciation of the Russian subject all four
allophones of /a/ differed clearly from each other. This shows that the
Finnish subjects produced in all cases a vowel which was similar to Fin-
nish /a/. This data does not support the suggestion that [a] which ap-
pears in position C'V(C) or C'VCi could be interpreted by Finns as [«].

As mentioned earlier, the two allophones of /i/, [i] and [i], are in
complementary distribution in such a way that [i] appears only after C [-
pal] and [i] after C [+pal]. Thus, their correct pronunciation includes the
differentiation of [-pal] and [+pal] consonants. As we know, there is no
opposition [-pal]/[+pal] in the Finnish consonantal system, i.e. all conso-
nants are closer to [-pal]. Palatalization which appears in the allophones
of a few Finnish consonants (the velar plosives before [i]) in standard
Finnish (Wiik 1981:77) is not very strong. There is also no central vowel [i]
in Finnish even after C [-pal]. So the Russian [i] and [¢] have the same
equivalent in Finnish as the Russian [i] and [1].

On the basis of the table (Table 35) it is possible to compare the
quality of the vowel /i/ in the pronunciation of the Finnish subjects and
RUS. As mentioned earlier, the equivalent to /a/ in position [-stress2]
after C [+pal] which is a very short reduced vowel is closer to /i/ than to
/a/ because of the palatal coarticulation. Thus, the measurements of its
frequencies of F, and F, are given in this table.

As Table 35 shows, on average [i] was in the pronunciation of RUS
slightly more close and more front than in the pronunciation of the Finns
(see the formant chart). The Finnish subjects as well as the Russian pro-
nounced [i] as V [+front].

The table shows that FIN1 pronounced all these allophones more
high than the Russian subject and in his pronunciation [i] was almost as
high as [i] but more central. In the pronunciation of all the Finnish sub-
jects [i], [1] and ['s] were less front than in the pronunciation of the Rus-
sian subject, but the level of F,, i.e. the highness, varied from one person
to another. The chart (Figure 22) and the table (Table 35) show that the
Finnish subjects, except FIN1, did not distinguish [i] and [i] clearly.
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TABLE 35 The average values (Hz) of the frequencies of F,/F, in SP of vow-
els [i], [i], [1] and [s].
(i] [i] (1] ['e]
RUS 422/1711 286/2270 322/2069 373/1833
FIN1 346/2369 290/2415 437/2230 485/1915
FIN2 305/1569 296/1991 362/1280 387/1545
FIN3 326/1956 335/ 2107 301/ 2055 440/1833
FIN4 416/2045 354/2269 390/2116 430/1908

Average of the Finns  349/1984 318/2195 368/2014 423/1806

Generally [i] is seen as the most difficult Russian vowel for Finnish learn-
ers of Russian as there is no central vowel [i] in Finnish, even after C [-
pal]. Table 35 shows that in the pronunciation of FIN1 the F,and F, of the
[+front] [i] and [-front] [i] were close to each other. Vowel [i] in the pro-
nunciation of FIN2 and FIN3 is as close as [i] but more back, especially in
the pronunciation of FIN2. FIN4 pronounced [i] more back and a little
more open than [i]. But the difference between [i] and [i] was not that
clear in the pronunciation of the Finns as it was in the pronunciation of
the Russian subject.

Vowel [1] which is the [-stress] allophone of /i/ after C [+pal] was
a little more open (F, - higher) and more back (F, - lower) than [i] in the
pronunciation of the Russian subject. In the pronunciation of FIN3 [1] was
closest to [i]. In the pronunciation of FIN2 it was a little more open but
considerably more back. Where the pronunciation of the other two Finns
was concerned [1] differed from [i] with more open and more back qual-
ity, in a similar way as in the pronunciation of the Russian subject.

Another variation of [1] appeared in word final position after C
[+pal] where [1] [-stress] alternated with [a] [+stress]. In the pronunciation
of RUS it was more open than [1] but closer than [4], its F, being in SP 520
Hz, and more front than [a] but more back than [1], its F2 being 1750 Hz.
According to this data it would be possible to mark it with a separate
transcription mark as it is sometimes done.

In the Finnish comparison words the Russian subject pronounced
the short [i] (292/2383) as well as the long [ii] (274/2434) more front and
higher than the Finns (in average 343/2140 and 306/2219). The frequency
values show that [ii] in the pronunciation of the Russian subject as well as
of the Finns was more front and more high than [i]. This result also
proves that [i] is higher and more front than the Finnish equivalent.
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This data proved that in the pronunciation of the Russian subject
vowel /a/ had two different [+stress] allophones as well as two [-stress]
allophones which differed from each other in quality. In the pronuncia-
tion of the Finnish subjects all the allophones of /a/ were more similar.
The other vowel sounds in this data also differed from each other in the
pronunciation of the Russian subject, but were that much close to each
other in quality that they can be considered as allophones of /i/. This
concernes ['a] as well. In the pronunciation of the Finns the i-sounds were
even more close to each other. Thus, the difference between [i] and [i] was
not that clear.

5.3.2 Palatalization of consonants
5.3.2.1 Palatal coarticulation

Palatalization in Russian is one of the most important consonant catego-
ries. Though being a consonant property, its acoustic investigation cannot
be done without vowel study as the most obvious sign of palatalization is
the rise of the second formant on the side of C [+pal].

In Figure 23 the F,-pattern of [i] shows the tongue position after C
[+pal] which should be the same in the beginning of any vowel in this
position as the sign of palatalization. As generally, the F,-pattern of [i]
differs from the pattern of [i] in TP1 and SP, but becomes similar to it in
TP2. This refers to the diphthong like quality of [i]. The falling pattern of
SP2 in [i] shows that C2 or C3 after [i] is [-pal].

3500 3500
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T 1500 T 4500
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1
FIGURE 23 F-patterns of [i] (after C [-pal] [-lab]) (left) and [i] (after C [+pal] [-

lab]) (right) in Russian disyllabic words pronounced by a native
(RUS)

The figure shows that the F, -patterns in both pictures are similar. The ra-
tio between the lowest and highest frequencies of F, in different points,
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in the initial (in the beginning of the TP1), medial (in SP) and final (at the
end of the TP2) points, is maximally 79-108 Hz. Anyhow, on this fre-
quency level that is enough to differentiate [i] and [i] in closeness, i.e. [i]
is more close.
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FIGURE 24 F-patterns of [a] (after C [-pal] [-lab]) (left) and [a] (after C [+pal]
[-lab]) (right) in Russian disyllabic words pronounced by a native
(RUS

The analysis of the TP (transitional parts) in disyllabic and trisyllabic
words showed clearly the effect of palatalization on the F, patterns of [a],
i.e. the frequency of F, in TP1 of [a] starts higher. The coarticulation effect
was measured as a rise or fall of the value of F,frequency compared with
the frequency measured in the SP. The quality of the following consonant
was not specially taken into consideration, but the F,-pattern of [a] in Fig-
ure 26 obviously shows that there have been more [+pal] consonants after
it. The figures 23 and 24 illustrate the vowels only in disyllabic words,
but a similar tendency was found in trisyllables.

On the basis of the pronunciation of the Russian subject (RUS) the
following conclusions can be made:

1) The [-pal] dental plosives, /t/ and /d/, and dental sibilants,
/s/ and /z/, had the least effect on the following vowel. After these con-
sonants the maximal changes in the F, pattern were: 86 Hz lower than the
SP value and 49 Hz higher than it. The sibilants lowered the value and
the plosives raised it.

2) The [-pal] dental and alveolar sonorants /n/, /1/ and /r/ low-
ered the frequency of F, by 215 Hz and raised it by 84 Hz. The lowest
value was after /1/, and the highest value, after /n/.

3) The [-pal] palatoalveolar sibilants /[/ and /3/ as well as the
velars /k/ and /g/ made the frequency of F, go down, the range being
from 43 to 215 Hz.

4) All [+pal] consonants, including C [+lab], made the F, fre-
quency rise by 200-500 Hz, the most common rise was over 300 Hz. It
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happened to all types of consonants. Sonorants /mi/ and /ni/ had the
most abrupt change, on an average 516-545 Hz. This could be evidence of
the fact that the degree of palatalization of these consonants is higher.

A clear difference is seen in F,-patterns between the two main al-
lophones [i] and [i] in the pronunciation of the Russian. F, of TP1 and SP
of vowel [i] was considerably lower than of vowel [i]. That means that [i]
was more front than [i]. The figure also shows that in TP2 F,-pattern of [i]
rises to the same level as the F,-pattern of [i]. This shows the other part of
the diphthong like vowel. The F,-pattern is sloping down at the end of [i]
in the third and fourth picture, and this can mean that most part of the
following consonants in this data were [-pal].

The average F,-pattern is different in [+stress] allophones of /a/,
as the figure shows. The palatal coarticulation, i.e. a rise of the frequency
of F, after C [+pal], as well as the labial coarticulation, i.e. a fall of F, after
C [+lab], were noticeable. The differences in the individual values in the
beginning of TP1 were significant: the highest frequency after C [+pal] [-
lab] (1924 Hz) was 747 Hz higher than the lowest frequency after C [-pal]
[+lab] ( Hz 1177 Hz). The figure also shows that the labial coarticulation
is obvious after C [-pal], while C [+pal] [+lab] F,-pattern is high and the
palatal coarticulation is greater. The palatalization of the following con-
sonant was not taken in consideration, but the figure shows that in 1) and
2) C [+pal] is more common among the following consonants as there is a
rise of F-pattern in TP2.

The analysed data consisting of disyllabic and trisyllabic words
proved that the rise of the frequency of F,-pattern because of the neigh-
bouring C [+pal] in TP was from 100-500 Hz, most common being the rise
of 200-300 Hz. Although the influence of the preceding consonant is
greater than the influence of the following consonant, the palatal coarticu-
lation can be seen in TP2 as well. There was a difference between the
rates of TP1 and TP2. The raising range must be due to the degree of
palatalization.

Analysis of the pronunciation of the Russian subject also proved
that all C [+pal] raise the frequency of F, of the neighbouring vowel. The
analysis of the disyllabic words proved that the effect of C [+pal] on the
following vowel is more than on the preceding vowel which corresponds
with the general opinion given in literature. But when the trisyllabic
words were included in the analysis, there was no clear difference be-
tween the frequencies of F, in CV and VU positions. It appeared that in
the pronunciation of the Russian subject more often the highest frequency
values were in disyllabic words and in CJV position.

Generally the rise of F, -pattern has to be connected to the degree
of palatalization which is very difficult to estimate. But it is obvious that,
for example, other consonants palatalize more than others even in the
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speech of natives. The fact that the frequency value of F, rose higher in
TP of the vowels after /mi/ and /ni/ than after other consonants could
be a proof of stronger palatalization. But then a question arises: why does
the F, -pattern rise as much after /1’/? However, then we should remem-
ber that after /t/ the frequency of F, was comparatively lower. In a
deeper study of this matter, it might be necessary to compare the values
after both components of the [-pal] and [+pal] pairs.

The rise of F, -pattern in the pronunciation of FIN1, FIN2 and
FIN3 was in many cases more than in the pronunciation of RUS. Never-
theless, this does not mean that palatalization in their pronunciation is
stronger but they pronounced [j] between the consonant and the vowel,
i.e. for example, [mia] > [mja], [tia] > [tja]. It shows the influence of or-
thography. In this case the question was about vowel /a/ [+stress] which
means that in position C'V the corresponding letter is 4. The transcription
mark in text books and dictionaries for it is 'ja' as well as 'ju' for '©0o'. From
the very beginning of learning Russian language, as the learning process
means reading as well, the letter as well as the transcription give an im-
pression of the different phonological structure in this case.

In the pronunciation of FIN1 there were two clear cases, [I'] and
[r{], and one almost clear, [mj], showing that C concerned was not [+pal]
nor was it followed by [j], as it should have been. The average rise of the
F,-pattern of V after [I/] and [1/], was from 400 to 700 Hz less than after
other consonants in this position and after [m] from 200 to 500 Hz less. In
two individual cases in the pronunciation of FIN1, the frequency of F,-
pattern after [Ii)] was even lower than in SP.

5.3.2.2 Labial vs. palatal coarticulation

The analysis of the TP1 in disyllabic and trisyllabic words showed a clear
effect of labialization on the F, patterns of [4] and [i]. This can be seen in
Figure 25.

In the pronunciation of RUS the labial coarticulation is clearly
seen in the lower values of the F,-pattern of V after C [+lab]. It was obvi-
ous after all [-pal] labials, /b/, /p/, /m/, /f/ and /v/. The F,-pattern of
V was from 122 to 329 Hz lower in TP1 of the vowel than in SP. When C
[+lab] was [+pal] no labial coarticulation was seen, but the F, -pattern of V
after C [+lab] [+pal] rose as much as after all other [+pal] consonants and
where /mi/ was concerned, even more, as was mentioned earlier.

The labial coarticulation of the following consonant (VC [+lab]) in
the pronunciation of the Russian caused descending of the F, -pattern of V
from 43 to 258 Hz. On the basis of this it is possible to claim that the in-
fluence of the preceding consonant is greater.
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FIGURE 25 Labial coarticulation in [i] (left) and [4] (right) after C [-pal] [+lab]
in the pronunciation of RUS

In the pronunciation of the Finnish subjects the labial coarticulation ap-
peared in a similar way, the F, -pattern of V after C [+lab] descended in
their pronunciation in the following proportion: FIN1 - from 86 to 344 Hz,
FIN2 - from 86 to 431 Hz, FIN3 - from 64 to 259 Hz and FIN4 - from 57 to
172 Hz. Thus, the labial coarticulation was weaker in the pronunciation of
FIN4.

As is known, the labial coarticulation is a universal process. Ac-
cording to Wiik, the effect of C [+]lab] on the F, -pattern of V in Finnish it
is stronger when V is [+back] than when it is [+front] (Wiik 1984:120-
121). Wiik's data consisted of vowels between the same C [+lab]. The la-
bial coarticulation in Russian is seen in the F,-pattern of the adjacent
vowel only when C is [-pal] as palatalization eliminates the effect of la-
bialization. This can be seen in Figure 26.
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FIGURE 26 F-patterns of [a] in position after C [+pal] [+lab] in the pronuncia-
tion of RUS (left) and by FIN1 (right)

The F,-pattern after the labial consonants in Russian can thus be used as a
parameter of palatalization more reliably than after other consonants. In
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other words, by following the F,-pattern of vowels in labial environment
of C [-pal] and C [+pal] in pronunciation of the Finnish subjects we can
see whether C [+lab] is palatalized.
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FIGURE 27 Sonogram of word maau [miali1] in pronunciation of FIN1

Where the Finnish subjects were concerned, in their pronunciation the
value of F, of [a] was always higher after C [+pal] than in the SP in this
experiment. As can be seen in Figure 27, in the case of [a] the material can
be misleading due to the orthographic factors mentioned above, namely,
the letter 2 which is written after C [+lab]. But, when [i] or [i] followed C
[+]ab], F,-pattern of these vowels was a good indicator of palatalization or
the lack of it. In the pronunciation of FIN1 in syllables like [mi] F,-pattern
in TR1 of [i] was falling by 60-70 Hz, but in [mii] rising by 87-173 Hz, i.e.
there was no palatalization in [m]. In the pronunciation of FIN2, FIN3 and
FIN4 in syllables like [mi] the pattern was generally rising in TP1, but
where the syllables like [mii] were concerned, the pattern was either level
or rising. The rising F, -pattern in this case indicated that the palataliza-
tion of the consonant was lacking and the level F,-pattern that the pala-
talization was not strong enough.
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5.3.2.3 Spirantization of plosives and VOT

The explosion, i.e. stop burst, is a typical phenomenon of stop consonants
(stops) but used especially for oral stops which are also called plosives.
The medial phase of plosives is characterised by a stricture of complete
oral closure made by the active articulator against the passive articulator.
When the oral closure is released, the compressed air escapes with a
small explosion. Generally, after the release of the stop closure there is a
voiceless interval before the voicing of the next vowel starts. This time
period is called VOT (Voice Onset Time).

From the point of view of palatalization, VOT, the interval be-
tween the release of the stop closure of the plosives, as well as the gap
between the preceding vowel and the explosion burst as in a word final
plosive, is an important factor. Palatalization means a change in the ar-
ticulation of the plosives: the stop burst happens earlier than in non-
palatalized consonants, i.e. VOT is longer, and the stricture changes into a
fricative phase. This process is called spirantization (Bhat 1974, Zinder
1979) or, sometimes, affricatization (Zinder 1979).

In most cases, the release of the stop closure of plosives, /p/, /t/,
/k/, as well as the affricates, /ts/ and /t[i/, can be in the spectra and can
thus be measured in SoundScope oscillogrammes in all positions. VOT
was measured in the word initial and middle positions of the plosives.
When the plosives were in the word final position, the time of the release
of the stop closure was measured from the end of the preceding vowel.

TABLE 36 Average VOT and time of explosion of [-voiced] plosives (ms)
measured from the beginning of the next vowel and the end of
preceding vowel ([+pal]/[+pal])

RUS FIN1 FIN2 FIN3 FIN4

VOT 29/48 23/23 26/49 23/31 20/80

Release of closure in 96/71 133/127 116/124 131/125 100/72
word final position

Where [-voiced] plosives are concerned, there was no difficulty to meas-
ure the VOT and the time of the burst, but in many cases, especially in
production of the Finnish subjects, VOT could not be measured in
[+voiced] plosives. As known, there are no [+voiced] obstruents in word
final position in Russian.

The results (Table 36) show that:
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1) in word initial and medial positions the fricative period of the
plosives was longer in soft consonants than in hard consonants
in the pronunciation of the Russian subject (RUS);

2) FIN1 and FIN3 had no difference between the palatalized and
non-palatalized consonants. The explosion started a little later
in the non-palatalized consonants in the word final position.

3) FIN2 had a difference between [-pal] and [+pal] consonants in
word initial and medial position but not in the word final posi-
tion.

4) There was a remarkable difference in the time of explosion be-
tween hard and soft consonants in the pronunciation of the
Finnish subject FIN4.

There were differences in VOT between individual consonants. In

the pronunciation of the velar plosive by RUS the VOT was longest (25-50
ms), but the difference between [-pal] and [+pal] consonants was mini-
mal. The dental plosive [t] had an medium duration of VOT, but the dif-
ference between [t] and [t]] was maximal. The labial plosive [p] had the
shortest fricative period, which did not grow very much with palataliza-
tion.

According to Lehtonen, the voiceless interval between explosion
and the vowel (VOT) in Finnish is 'very short': 30-50 msec, because of the
lack of aspiration (Lehtonen 1970:51). In Russian, according to Bondarko,
the explosion of [-pal] plosives is 15-35 msec (Bondarko 1974:12). The data
analyzed for this research shows that VOT can be even shorter. This was
mostly the case in the pronunciation of the Finnish subjects.

These results show that there is a clear difference in VOT values
and the duration of closure between [-pal] and [+pal] plosives in Russian.
This was proved by the pronunciation of the Russian subject. Where the
Finnish subjects are concerned, the differences between [-pal] and [+pal]
plosives in the pronunciation of FIN4 were even greater than in the pro-
nunciation of the native speaker. This together with the rising F,-contour
show that his palatalization was very strong.

5.4 Fundamental frequency

The fundamental frequency pattern shows the melody of a rhythmic
structure, which in our study is a single word. The melody of words
changes, for example, in different phrase positions, but the pronunciation
of an isolated word may be used as the basic model (atanonnas cxema) of
the word melody (Prosodiceskij stroj russkoj re¢i 1996:41). The role of
stress in Russian word melody is in the central place, as Zlatoustova
states (Zlatoustova 1961:18). There are other factors as well which affect



146

the height of the tone on a particular vowel, for example, the vowel qual-
ity and the context, i.e. the quality of the preceding and following con-
sonants.

The movement of F,-pattern can be significant for duration of
vowels as well. According to Lehiste, when applied to the whole se-
quence, it plays a significant role in distinguishing between different
quantities (Lehiste 1996:231). Some other phoneticians also consider F, to
give information about duration particularly in Finnish and Estonian
(Vihanta 1988, Eek 1986, Engstrand&Krull 1994).

The peak of F, pattern also gives information about vowels. It has
been proved that, for example, the Swedish and Finnish dialects differ in
location of the F, peak in time dimension (Wiik 1988). According to Wiik,
the place of the peak is dependent on the word structure, but the late
peak can mean a calmer way of speaking where one is stretching the
vowels as a sign of boasting of something (Wiik 1988:222). In this re-
search, the time of peak was not studied or measured, but the shape of
the F, patterns of disyllabic words shows that the later peak is obvious in
the pronunciation of RUS which really could be a sign of certainty on the
part of the subject.

The question about the behaviour of F; as a potential correlate of
quantity has been brought up already in the 1940's by Durant (Vihanta
1988:13). He suggested that the level or rising tone is typical for a short
vowel and falling tone is typical for a long vowel. But, for example,
Lehtonen (1970) found no proof of F,-pattern falling in long Finnish vow-
els. Aulanko (1985) found out that there is no significant difference in the
F-patterns of long and short vowels though falling is more obvious in
long vowels. Vihanta, however, proved that the opposition short/long in
speech of Finns systematically includes differences in F, pattern of indi-
vidual words even in different prosodic structures (Vihanta 1988:33). He
also states that there is no difference, for example, between half-long and
long /a/ (Vihanta 1988:21).

By analysing the movements of F, -patterns both in disyllabic and
trisyllabic words I have tried to find out whether in Russian the dura-
tional differences between V [+stress] and V [-stress] are seen in the pat-
tern of the fundamental frequency. Apart from that, an attempt was also
made to find out how the word melody of the Russian pronunciation of
the native differs from the pronunciation of the Finnish subjects.

5.4.1 F, as a correlate of vowel duration
The movement of F, pattern of each vowel was measured in 2-4 places

according to its shape. Thus, a vowel could have four different types of
shape:
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1) The pitch pattern has one direction: falling, rising or level
(measuring points 1 and 4).

2) The pitch pattern changes the direction once: rising-falling, fal-
ling-rising and falling level. The peak in rising falling was used as my
basis of estimation. It could be more towards the beginning (measuring
point 2) or more towards the end (measuring point 3) of the duration of
the vowel.

3) The last type represents the patterns which show changes in
two different places: rising-level-falling, rising-falling-rising-falling, fal-
ling-rising-falling, falling-level-rising.

In Figures 28 and 29 the fundamental frequency of FIN1 is com-
pared with the pronunciation of the Russian subject.
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FIGURE 28

The movements of Fj-patterns of V1 [+stress] and [-stress] in di-
syllabic words in pronunciation of a Russian normative speaker
(left) and a Finnish subject (right)

All the four curves are represented in Figures 28 and 29, but often the dif-
ferences between the curves are minimal and cannot be clearly differenti-
ated. The peaks or their place were not specially measured. The figure
shows the main directions. This is a simplified picture, as the F -pattern
consists of contour with constant small changes in the frequency.
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FIGURE 29 Average movements of F-patterns of V2 [+stress] and [-stress] in

disyllabic words in pronunciation of a Russian normative speaker
and a Finnish subject

The F, patterns in different positions of the disyllabic words in pronun-
ciation of the Russian and one Finnish subject (FIN1) are given in Figure
26. One Finnish subject is sufficient to give an idea as to how the patterns
differ. On an average, the F, patterns of FIN2 and FIN3 were even more
level.

The figure shows that F, of V [+stress] in the pronunciation of the
Russian subject as well as the Finnish subject was more falling than in V
[-stress]. Could it be interpreted as a proof of V [+stress] being V [-stress]?
However, the pattern is first rising in the pronunciation of the Russian
subject.

RUS had a higher voice, so the pattern of the vowel started in a
higher pitch. In V [+stress] as well as in V1 [-stress] the pattern was ris-
ing-falling or rising, but in the second [-stress] syllable, the pattern was
falling. In the figure of the pronunciation of RUS all the four different
types of the F-pattern are seen. Type 4 was the most rare, for example in
V1 [+stress] 3,2 % of all and in V2 [+stress] 1,6 %. In V, [-stress] all types
were nearly the same.
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Individual sonograms give a clearer picture of the patterns. Sono-
gram (Figure 30) shows how clearly the F-pattern of V1 [+stress] first
rises and then falls while in V2 [-stress] the fall is weaker.

In the pronunciation of FIN1 the pitch pattern type 4 is extremely
rare (0,9 %). There is no significant difference between types 1-3. The
most common types of patterns are type 1 in V| [-stress] (66,1 %) and 2 in
V, [+stress] (59,7 %).

The movements of F; patterns in the disyllabic words pronounced
by the Finnish subjects is on average falling, though it can be first rising,
the falling is in V [+stress] from 43 to 9 Hz and in V [-stress] from 3 to 1
Hz. The falling shape in pitch pattern may prove the difference in dura-
tion between the stressed and unstressed vowels. Sonogram (Figure 30)
shows the F, pattern of one disyllabic word in the pronunciation of FIN2.
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FIGURE 30 F,-pattern of a disyllabic Russian word [‘'mial1] with V1 [+stress]
pronounced by FIN2

There was a difference in the F-patterns of [+stress] vowels between the
Russian and Finnish subject. In V1 [+stress] F -pattern in the pronuncia-
tion of the Russian subject was first slightly rising and then falling about
80 Hz (Figure 30), but in the pronunciation of the Finnish subject all
changes in the pattern happened within 10 Hz. Table 37 gives the falling
movements of the F -patterns in Hz.
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Table 37 Difference between the starting and ending value of F - patterns in
trisyllabic words (Hz)

RUS FIN1 FIN2 FIN3 FIN4
V, [+stress] -52,5 -24,6 9,8 -12,8 -16,6
V, [-stressl] +19,2 -3,8 -49 -3,2 -3
V, [-stress2] +7,4 -1,9 -5,7 -4,.8 -4,2
V, [+stress] -32 -28,3 -11,2 -9,6 -19,7
V, [-stressl] -19,3 -6,9 -4,5 24 -5,6
V, [-stress2] -11,3 94 -6 -74 -6,6
V, [+stress] -174 -21,5 9,7 -14,5 -16,7
V, [-stressl] -12,6 -7 -6 -6,2 -2,5
V, [-stress2] -9,9 -9,6 -4,5 9,6 -1,4

Table 37 shows that F; patterns and duration of vowels have a connec-
tion: the longer the vowel is, the bigger the fall in F-pattern. It is obvious
in the pronunciation of all the subjects that in V [+stress], the fall of the
fundamental frequency is more than in V [-stress].

The fundamental frequency pattern in the average calculation is
falling towards the end of the word, i.e. it follows the process of declina-
tion. Declination means that individual pitch values tend to become pro-
gressively lower through the course of an utterance (livonen et al. 1987,
Laver 1994:155). But in isolated words, it very often rises at the end of the
word which means that different words were here like a list.

It is known that each vowel has an intrinsic frequency according
to its quality which generally means that the higher the vowel is, the
higher the F, . This is due to the physiological characters of vowels
(Ilivonen 1978, Aulanko 1985, Aaltonen et al. 1988). The same fact was
proved by Zlatoustova where Russian is concerned (Zlatoustova 1961:19).

It is not difficult to observe that, for example, F, of /a/ is lower
than F, of /i/ in many cases in my data as well. In the pronunciation of
the Russian subject in position V [+stress] of trisyllabic words F-pattern
of /i/ was higher in V1 and V2, in V3 it was similar to /a/ in all measur-
ing points. In position V2 [+stress] the differences of values was not very
significant (4, 1 and 3 Hz), but in position V2 [+stress] /i/ had higher F,
values by 12,2-6,8 %.

In the disyllabic words the F,-pattern was higher on average in the
beginning and middle (3,6-6,2 %) of the vowel, but lower by 1-3 % at the
end. In disyllabic words and trisyllabic words the F -pattern of /i/ also
had more changes than the pattern of /a/. This is illustrated in Spectro-
gram (Figure 32) where V1 [+stress] is /i/.
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Some of the differences between the F, contours of vowels /a/
and /i/ can also be due to the neighbouring consonants, but that was not
an aspect studied in this data.

Thus, this study has yielded some further proof to the argument
that the fundamental frequency pattern has some connection with dura-
tion as the values of F, changes follow the hierarchy of the duration of
vowels in different positions in the pronunciation of RUS. The biggest
changes in F; happen in V,. The pattern of V, [+stress] falls in average
52,5 Hz. The pattern of V, [-stressl] as well as the pattern of V, [-stress2]
rise. The rise in the pronunciation of this Russian subject might be his
individual pronunciation feature (Table 37), V, [+stress] falls, but not to
the extent as V, [+stress]. The falling range of V, [-stressl] and V, [-
stress2] follow the same portion as the durational differences between
these vowels (Figure 36). The same proportion is repeated in the V, as we
can see in Spectrogram (Figure 37).

Aulanko had a similar result in the speech of a male subject
(Aulanko 1985:45), but my data pronounced by the Finnish subjects does
not always prove that the F-pattern of long vowels falls more than the F,
of a short vowel. That could be seen in Russian opposition of V [+stress]
and V [-stress]. Thus, I am not fully convinced that the F-patterns give
information about vowel duration.

5.4.2 Word melody

The melody of Russian words has been acoustically investigated by Zla-
toustova (1961) and Nikolajeva (1977). Their data includes isolated words
as well. Nikolajeva concentrates on analysis of intensity changes which,
from our point of view, is not that important, but Zlatoustova analyzes
the melody contours as well. Other works about Russian prosody, for ex-
ample, Svetozarova (1984, 1986), investigate words as a part of longer in-
tonation units in continuos speech or spontaneous speech.

Figure 32 shows that the F-pattern of V1 [+stress] starts high, at
times very high. Then the pattern follows a falling or rising-falling con-
tour. The cases a with falling contour are in majority, 54,8 % of all. V2 [-
stress] is either falling, falling-level, level, rising-level or rising, but all the
changes are minimal.

As mentioned earlier, the isolated words form one rhythmic struc-
ture which consists of one intonation unit. Each word represents a com-
plete utterance. There are different possibilities to pronounce an utter-
ance: a neutral intonation of finality (aHTOHanus TodkH), intonation of
‘approval' (yTBepxaenns), intonation of 'naming' (HaseBHocTH) and into-
nation of 'listing' (mepeuncnenns) (Zlatoustova 1961).
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V1 [+stress] and V2 [-stress] RUS
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FIGURE 31 Four average melody curves of disyllabic Russian words with
V1 [+stress] pronounced by a Russian subject

According to Zlatoustova the neutral intonation of finality in Russian di-
syllabic words V1 [+stress] has a lower tone than V2 [-stress] or, what is
more rare, the same height of tone, but if the utterance is pronounced as a
statement, the tone rises and the rising, rising-falling and level types of
melody are more common. Where V2 [-stress] is concerned, according to
Zlatoustova, in the neutral intonation there is a rising contour, but the
rising can be minimal or even more, and it is most common, but in a
statement the rising becomes more (Zlatoustova 1961:7). Thus, our Rus-
sian subject pronounced this rhythmic structure more like a statement
where V1 [+stress] is concerned. Where V2 [-stress] is concerned the most
common contour is level (75,8 %) and the two types of rising contours (a
falling-rising and rising-level) are 21 % of all cases.

Spectrogram (Figure 32) represents maximal changes in the F -
pattern of a disyllabic word with V1 [+stress]. The rising-falling contour
is very clear, as well as the falling contour of V2 [-stress]. In some words
the contour of V2 [-stress] was rising.

Figure 33 shows the same rhythmic structure, V1 [+stress] - V2 [-
stress] in the pronunciation of a Finnish subject (FIN2). All types of the
contour are very similar. The pattern of V1 [+stress] is falling, falling-
level or level-falling, but the changes in the last two types are minimal, as
the figure shows. The pattern of V2 [-stress] starts from the same level
where V1 finishes and continues level in most cases (67,7 %), level-falling,
rising falling or falling-rising-falling with minimal changes. The last type
includes only 1,7 % of all cases.
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FIGURE 32 F-pattern of a disyllabic Russian word [sina] with V1 [+stress]
pronounced by RUS

V1 [+stress] and V2 [-stress] FIN2
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FIGURE 33 Average melody curves of disyllabic Russian words with V1
[+stress] pronounced by a Finnish subject
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FIGURE 34 Four average melody curves of disyllabic Russian words with V2
[+stress] pronounced by a Russian subject

V1 [-stress] and V2 [+stress] FIN2
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FIGURE 35 Average melody curves of disyllabic Russian words with V2
[+stress] pronounced by a Finnish subject

In the other possible disyllabic structure, V1 [-stress] - V2 [+stress], in the
pronunciation of the Russian subject (Figure 34) the F-pattern of V1 [-
stress] is higher than the pattern of V2 [+stress] having rising, rising-
falling, rising-level-falling contour. The rising contours are in majority
(75,8 %). My result follows the neutral melody pattern given by Zlatous-
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tova: V1 [-stress] is higher than V2 [+stress], although she gives a possi-
bility of them being on the same tone level, but the rising contour of V1
makes the utterance sound like a statement (Zlotoustova 1961:8).

The F -patterns of the disyllabic words with V2 [+stress] (Figure
35) show again that changes in the patterns are minimal, all types are
very similar. The pattern of V1 [-stress] is level, falling or level-falling.
The pattern of V2 [+stress] starts a little higher than where V1 ends and it
is falling or level-falling.

The average patterns of the three types of Russian trisyllabic
rhythmic structures, V1 [+stress] - V2 [-stress] - V3 [-stress], V1 [-stress] -
V2 [+stress] - V3 [-stress], V1 [-stress] - V2 [-stress] - V3 [+stress], in pro-
nunciation of the native subject are illustrated in Figure 36.
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FIGURE 36 Average melody curves of trisyllabic Russian words with V1
[+stress] pronounced by a Russian subject

As shown in Table 37, the tone goes down significantly in V [+stress] in
all positions. The same concerns V [-stress] in post-stress positions and in
the first pre-stress syllable, while V1 [-stress] always has a rising contour.
In the structure V1 [+stress] - V2 [-stress] - V3 [-stress] (Figure 37)
we can see that the F-pattern of V1 [+stress] is either falling (48 %) or
rising-falling (52 %). The pattern of V2 starts a little lower and has a fal-
ling contour. As we know this is the shortest vowel. The pattern of V3
starts a little higher than where V2 ends and it has a falling contour. Ac-
cording to Zlatoustova (1962:10), the falling rising contour is typical to V1
[+stress], but she suggests level and rising contour as well in the neutral
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pattern, but the rising-falling contour of the whole word generally gives it
the meaning of a statement.

V2 [+stress]
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FIGURE 37 Average melody curves (Hz) of trisyllabic Russian words with V2
[+stress] pronounced by a Russian subject

In the structure with V2 [+stress] (Figure 37) the pattern of V1 [-stress]
has rising or rising-falling contour in all cases. The pattern of V2 [+stress]
is falling or falling-rising (only about 4 %) which starts lower than where
V1 ends, and V3 [-stress] a falling contour which starts higher than the
end of V2. According to Zlatoustova, this structure as a whole with a ris-
ing-falling contour cannot represent a neutral melody (Zlatoustova
1961:12). Thus it is like a statement. The same concerns the following
structure with V3 [+stress].

In the structure with V3 [+stress] the contour starts with rising
and rising falling patterns of V1. The pattern of V2 starts from the same
level where V1 ends and it has a level-falling or falling contour. The pat-
tern of V3 [+stress] starts much lower than where V2 ends and it is falling
or falling-rising. As mentioned earlier, this melody contour of the whole
word represents the melody of a statement with the exception that the
rising tone towards the end V3 means a listing melody (Zlatoustova
1961:12).

In the word final position the contour was in this data rising or
falling (in Zlatoustova's experiments this is always rising). That is gen-
erally a feature of the listing intonation. The intonation of finality means a
falling contour (Bryzgunova 1977, Svetozarova 1982).
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FIGURE 38 Average melody curves of trisyllabic Russian words with V3
[+stress] pronounced by a Russian subject
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FIGURE 39 Average melody curves (Hz) of trisyllabic Russian words with V2
[+stress] pronounced by four Finnish subjects

The pronunciation of the Finnish subjects shows that the F-patterns of the
whole trisyllabic words is different from the pronunciation of the Russian
subject in V [+stress] as well as in V [-stress]. Firstly, in the pre-stressed
syllables F-pattern was not generally rising. Secondly, the movement in
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the beginning of V [+stress] the pattern was weaker. Even when it was
rising, the rising of it was not very significant. Thirdly, V2 [+stress]
started higher, while in the pronunciation of the Russian subject it started
lower. Generally the patterns in the pronunciation of the Finnish subjects
were more level than in the pronunciation of the Russian subject which
obviously is interference of a sign of Finnish language.



6  DISCUSSION

6.1 Durational differences in Russian and Finnish

The results of the interaction of Russian and Finnish phonetical systems
are seen in many durational differences in the pronunciation of the native
and non-native speakers. The non-native-like duration of vowels and
consonants which Russian speakers produce when speaking Finnish
causes interference in the phonological level which means the under-
differentiation of phonemes, since the distinction between short and long
vowels and consonants is a phonologically distinctive feature in Finnish.

The incorrect duration of V [-stress] in the Russian pronunciation
of Finns, whether it be shorter or longer, causes interference on the pro-
sodic level disturbing the rhythmic structure. It is not an example of pho-
nological interference as such. Nevertheless, the duration of vowels be-
comes phonologically distinctive even in Russian when the place of stress
is confused in such words like ddma ['doma] (‘of a house' or 'at home') -
Oomd [da'ma] ('houses') or arnac ['attes] (a collection of maps) - [a'tlas]
(shine of silk).

The duration of Russian consonants pronounced by Finns also
causes interference on the prosodic level although it does not play a pho-
nologically distinctive role in Russian. Generally the pronunciation of
Russian consonants by Finns represents a large field of phonetical inter-
ference.

One purpose of this study was to find out whether the durational
hierarchy of Russian vowels is realized in the pronunciation of a Russian
subject and to compare it with the pronunciation of Finns.
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6.1.1 Durational hierarchy of Russian vowels

It is commonly accepted that the Russian vowels have two stages of re-
duction which involve durational changes but which in many cases in-
volve qualitative changes as well. Durational differences have been
studied acoustically (Zlatoustova 1962 and 1981a, Bondarko 1981 and
1998, Bondarko&Verbickaja 1973, Verbickaja 1979 and 1997). The previ-
ous studies as well as my investigation proved that the three leveled hi-
erarchy of durational ratio exists in Russian rhythmic structures, namely,
V [+stress] which is the longest, V [-stressl] which represents the first
stage of reduction where V is shorter than V [+stress] but longer than V [-
stress2], and V [-stress2] which represents the second stage of reduction
with the shortest possible duration. In this study, the three leveled hierar-
chy of Russian vowel duration was tested in disyllabic, trisyllabic and
quadrisyllabic words where the stress falls on different syllables.

A typical example of having all the durational levels in one word
is a trisyllabic structure where the stress falls on the third syllable. In this
case, the vowel of the first syllable represents V [-stress2] and the second
syllable vowel V [-stressl]. This data proved that in the pronunciation of
the Russian normative speaker, the two different stages of reduction are
clearly different in duration. The relative duration of V [-stress2] was 0,6 -
0,7, i.e. 60 - 70 % of the duration of an average sound segment, and the
relative duration of V [-stress1] 0,9 - 1, i.e. it was equal or almost equal to
an average segment. The relative duration of V [+stress] was 1,4 - 1,6.
Percentage wise, one can state that V [+stress] is 34-37 % longer than V [-
stress1] and 55-56 % longer than V [-stress2].

This data also proved that the values of relative duration of V1
and V2 in disyllabic words show that the same hierarchy remains be-
tween V [+stress] and V [-stress], which in V1 and V2 in open syllables
means V [-stress1]. The same correlation between V [+stress], V [-stress1]
and V [-stress2] remained in the quadrisyllables as well.

The above values were counted for both vowels /a/ and /i/. In
the comparison between them, /i/ appeared to be shorter in all positions
with the exception of V3 [-stress1]. Although my data consisted mostly of
isolated words which were read by one Russian subject, comparison with
the earlier acoustic studies which include, among others, disyllabic and
trisyllabic words as well as the results of quadrisyllabic words in differ-
ent phrase positions (de Silva&S¢erbakova 1998), the durational hierarchy
remains very much the same in both connected as well as spontaneous
speech. Nevertheless, it has been noticed by the above mentioned authors
that V [-stress1] might have longer duration which means that its dura-
tion can be as long or even longer than the one of V [+stress].
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Apart from the stress position in the word, the duration of vowels
can be dependent on the consonant context as well. It has been suggested
that, for example, C [+pal] makes the subsequent vowel shorter
(Zlatoustova 1962). That kind of effect was not found in this study and
the influence of the quality of different types of consonants on the vowel
duration was not included in this research.

6.1.2 Finnish interference in Russian vowel duration

In the Finnish language, the double (long) vowels are about twice as long
in duration as single (short) vowels, i.e. the Finnish system divides vow-
els into two categories where duration is concerned. This data proved the
same point that in pronouncing Russian, the Finnish subjects had, on the
one hand, long and sometimes even very long vowels which appeared in
position V [+stress] and, on the other hand, very short vowels, but the
medium duration was missing. Thus the vowels in positions V [-stressl]
and V [-stress2] were of the same duration, as seen in Figure 38.

The figure also shows the difference between the Finnish subjects.
FIN1 and FIN3 pronounce V1 which is in position V [-stress2] with longer
duration than V2 which is in position [-stress1]. This could be due to the
first syllable being [+stress] in Finnish. FIN2 and FIN4 pronounce both V
[-stress] with almost the same duration.

The fact that the V [+stress] is pronounced very long, by FIN2 and
FIN3 is due to the fact that the double vowels in Finnish are pronounced
very long compared with Russian [+stress] vowels. The ratio between
single and double vowels in Finnish is average wise 1:2,2 (Lehtonen 1970,
Wiik 1965).

Finally, the interference of the Finnish durational system appears
in two ways. Firstly, the duration of all [-stress] vowels is the same in the
Russian pronunciation of the Finnish speakers though there should be a
longer duration of V [-stressl] and a shorter duration of V [-stress2]. This
result is completely opposite to the common way of thinking that Finns
do not know how to reduce Russian vowels as the answer is that they use
too strong a reduction in V [-stressl]. Thus, the Finnish subjects make
only one distinction in vowel duration.

6.1.3 Durational distribution of consonants

The duration of Russian consonants in this work was studied in three
stages: firstly, in different word position as C1, C2, C3 (and C4), secondly,
from the point of view of palatalization and, thirdly, from the point of
view of intrinsic duration of different consonants depending on the place
and manner of articulation. As we know, there are so few double conso-
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nants in Russian that the duration of single consonants vis a vis double
consonants has no meaning in the Russian phonetical system. The pur-
pose of this study was to find out whether the duration of the Russian
consonants in the pronunciation of the Finnish subjects differs from the
duration of the same consonants in a similar position by the Russian sub-
ject.

When the average of all the consonants was counted, the values of
the native Russian subject proved that the consonants have similar dura-
tion in different positions of a word as C1, C2, C3 (and C4). In other
words, the duration of consonants in all positions was the same or very
close to the average value of all the sounds, for example, in trisyllables
pronounced by the Russian subject. In the pronunciation of the Finns, in
contrast, the duration of consonants varied significantly in different posi-
tions. Each Finnish subject had their own distribution, which was most
notable in the pronunciation of FIN1. The distribution of duration in dif-
ferent positions did not give any definite idea as the order was different,
for example, C4 was the shortest of all consonants in the pronunciation of
FIN1 but the longest in the pronunciation of FIN2 (Figure 37).

It has been suggested that the C [+pal] is generally longer than the
C [-pal] counterpart (Bondarko 1981 and 1998). According to my investi-
gation, in the pronunciation of the Russian subject the consonant pairs C
[-pal] and C [+pal] did not have significant difference in duration in dif-
ferent word position. Nevertheless, where some individual consonant
pairs, C [-pal] and C [+pal], are concerned there were a few examples,
where C [+pal] was longer: /p - pi/, /b-bi/, /t-t/, /d-di/, /g-g/ (/k
- ki/ in disyllabic words only) and /n -ni/.

The investigation of the consonantal duration in the pronunciation
of the Finnish subjects also substantiated that the [-voiced] [-pal] plosives
/p/, /t/, /k/ and the dental affricate /ts/ were longer by 10-35 % after V
[+stress] than in other positions. It was seen regularly in the pronuncia-
tion of all the Finnish subjects. The [+pal] plosives as well as other conso-
nants were not that regularly long in this position. This phenomenon can
be due to a common Finnish rhythmic structure -CVVCC- where a long
vowel is followed by a geminate. Voiceless plosives are common sounds
in Finnish.

Quite an opposite change was seen in /ri/ which was 32 % longer
than /r/ in the pronunciation of the Russian subject which agrees with
the statement of Bondarko (Bondarko 1998:66). This can explain the fact
that /ri/ is often pronounced as a flap which is possible in VCV position.
The longest Russian vowel was /[i:/ with a relative duration value of 2,
i.e. it was twice as long as an average sound segment. Its long duration is
most probably due to palatalization, if not wholly at least partly. It also
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has a long historical background of being longer than other single sound
segments.

In the pronunciation of the Finns the [+pal] consonants were more
often longer than C [-pal]. In many cases such consonants as /pi/,
/8/,//2/, /ni/ C [+pal] can be longer because of the incorrect palatali-
zation where instead of palatalizing the consonant concerned Finns pro-
nounce /j/ between the vowel and consonant, for example, [pja], [tja],
[dja] instead of [pia], [tia], [dia]. It happens commonly before [a] [+stress].
This type of pronunciation was typical to FIN1, and his [+pal] consonants
were longest, sometimes over 300 ms even in his pronunciation of trisyl-
lables.

6.2  Quality differences of Russian and Finnish
6.2.1 Quality of vowels /a/ and /i/

Because of the palatalization of the consonants in Russian which strongly
affect the formant structure of vowels, the real quality of the vowels ap-
pear in the SP. Thus the formant chart (Figure 21) is based on these values
while the formant frequencies in the beginning of the TP1 and at the end
of the TP2 show the possible coarticulations.

According to my results which agree with the literature written
about this aspect, the main [+stress] allophone [i] which appears in posi-
tion CIV is the closest and most front vowel in the pronunciation of the
native Russian. The other [+stress] allophone of /i/, [i], had a lower F,
and a higher F,.

The [-stress] allophone of /i/, [1], is situated between vowels [i]
and [#] in the chart. This [-stress] allophone of /i/ is also the result of the
so called 'ikanje' which means that /a/ and /e/ in certain [-stress] posi-
tions change and become /i/ like, for example, sec [lies] (nominative sg.:
a forest) - seca [l1'sa] (nominative pl.: forests), nare [piat] (nominative:
five) - natu [pit'tii] (genetive: five). My results of the pronunciation of the
normative Russian speaker also showed that 'ikanje' appears in the word
final position as well, which means that no other transcription mark
would be necessary for this position as has been suggested by some Rus-
sian phoneticians (Matusevi¢ 1976:103, GRJ 1970:25). On the basis of this
data, it is also obvious that [1] has the same quality in positions V [-
stress1] and V [-stress2].

This investigation proved that, where this Russian subject is con-
cerned, there are two different allophones of /a/ in position [-stress2],
one after C [-pal] and another after C [+pal]. But since IPA has only one
sign for schwa, [9], I have used that one in position after C [-pal] and [a]
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in position after C [+pal] as this sound is very close to [i] and [1]. It is
clearly seen in the formant chart, how far these sounds are situated from
each other.

Vowel [a] is the most open as well as most back vowel. On the
basis of this data it could not be considered as a medial as many phoneti-
cians have done. The [-stress] allophone of /a/, [A] was more front than
[a]. It also appeared that in the word final [-stress] position after C [-pal]
the quality of /a/ is the same as in other syllables in position [-stress1]
that is [a]. The other [+stress] allophone of /a/, [a], was more close and
more front than [4] and [a].

In the pronunciation of the Finnish subjects the quality differences
between [4], [a], [A] and [2] were minimal, while the qualitative reduction
of /a/ was present in position V [-stress1] after C [+pal], [1] (‘ikanje’), and
in position after C [+pal], [2].

On the basis of the pronunciation by non-natives of two vowel
phonemes, /a/ and /i/, which are in opposition only in [+stress] posi-
tion, the question about phonological interference does not arise. Never-
theless, where the allophones of /a/ as well as /i/ in [+stress] positions
are concerned, phonetical interference as an under-differentiation ap-
peared in both vowels. Namely, the vowels [4] and [a] were alike in the
pronunciation of the Finnish subjects (Figure 21) and vowels [i] and [i]
were closer to each other in the pronunciation of the Finnish subjects than
in the pronunciation of the Russian subject, although in my opinion, the
Finnish subjects pronounced [i] quite well.

6.2.2 Palatalization of consonants

The palatalization of Russian consonants appeared acoustically in the F,-
patterns of vowels, namely, in the TP. Because of the Russian syllable
structure of the transitional parts, only the TP1 was followed. In the pro-
nunciation of the Russian subject, the TP1 was falling towards the SP, i.e.
the frequency was highest in the beginning of the SP1. Whereas in the
pronunciation of the Finnish subjects, the same type of movement in the
F,-patterns was found. Sometimes the frequency noted was in the begin-
ning of the SP1 where it was even higher than in the pronunciation of the
Russian subject. Nevertheless, the high value of F, in the beginning of the
SP1 was not always a result of correct palatalization of the consonant con-
cerned but due to the incorrect interpretation of the ortographic sign, as
CV was pronounced as GjV as, for example, pronouncing [mja] instead of
[mia] in word maau (rumbled).

The above mentioned example means phonological interference of
over-differentiation. Another type of phonological interference is due to
the lack of palatalization of consonants in the pronunciation of Finns. This
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is due to the under-differentiation of the [-pal] and [+pal] consonant pho-
nemes and it can cause misunderstanding in many minimal word pairs in
Russian.

The F,-pattern of the vowels after C [+lab] appeared, however, to
be a more reliable sign of palatalization or its lack, or even of its rate in
the pronunciation of Finns. That is because labialization being a universal
phenomenon and one of the most widely found secondary consonantal
articulation (Ladefoged&Maddieson 1996:356), appears in Finnish as
well, and it can be proved acoustically the same way, namely, that the
frequency of F, is lower when the vowel adjoins C [+lab]. But since the
palatal coarticulation is stronger than the labial one in Russian, only the
palatal coarticulation is seen in the F,-pattern of the adjacent vowel after
C [+pal] [+lab]. Thus, it was possible to estimate the lack of palatalization
or the stage of it in the F,-pattern of the vowels in the above mentioned
position in the pronunciation of the Finnish subjects.

A third acoustic sign of palatalization which solely concerns oral
plosives, especially C [-voiced], in Russian, is VOT and, in the word final
position, the timing of explosion burst. Generally VOT is very short in [-
pal] plosives (p, t, k) but considerably longer in C [+pal] being some-
where half between the affricates and [-pal] plosives. The short period of
time before the voicing of the next vowel or a long temporal gap in a
word final position before the burst of the plosive in Russian plosives
pronounced by the Finnish subjects indicated that palatalization is miss-
ing.

6.3  Role of F -pattern in word prosody

Some of the differences of the Russian and Finnish word prosody are seen
in the movements of the fundamental frequency pattern. The F,-pattern
was studied for two purposes, firstly, as a possible sign of vowel duration
and, secondly, to find out the differences in word melody in the pronun-
ciation of the Russian and Finnish subjects.

In a sense, the fundamental frequency pattern was significant for
the duration of vowels, namely, its falling movement was more in V
[+stress] and less in V [-stress]. Nevertheless, this data did not fully prove
the claim that vowels whose duration is long have a falling pattern and
vowels whose duration is short have a level pattern (Vihanta 1988). The
falling movement of the fundamental frequency patterns of vowels in the
pronunciation of the Russian subject was greater than in the patterns of
the Finns, but in general the movements were greater as the word melody
differs.

The study of F-patterns showed that in the pronunciation of the
Russian subjects, the only rising patterns were in positions V [-stress2]. In



166

position V [-stress1] before V [+stress], F, pattern was falling and in posi-
tion after V [+stress] it was rising, but sometimes slightly rising at the
beginning and then falling. When the vowel was in [+stress] position, the
pattern was first falling and then rising.

The F, patterns in the pronunciation of the Finnish subjects were
generally more level compared with the Russian subject. In position V
[+stress], the pattern was initially level and then descending or slowly
descending from the beginning to the end. In other positions F, patterns
were level or, generally at the end of a word slowly descending. The most
level F, patterns were in the pronunciation of FIN3.

In the pronunciation of the Russian subject, the F-patterns of sin-
gle vowels were:

1) Rising in V1 [-stress], most clearly in trisyllabic words, but
sometimes in disyllabic words as well.

2) Rising-falling in V1 [+stress] in most trisyllabic words, but in
some disyllabic words as well.

3) Falling or falling-level in V2 [+stress] and V3 [+stress] in trisyl-
labic words.

4) Falling pattern in V2 [-stress] and V3 [-stress] but in the word
final syllable as a sign of listing intonation, rising pattern is possible

The F-patterns of the Finnish subjects were on average falling in
all positions and showed less changes (Figure 35), i.e. their pronunciation
was more level where word melody is concerned.

Where the Russian pronunciation of the native is concerned, the
result shows that the biggest changes in the values of F-patterns are in V
[+stress] which are the longest vowels.

6.4 Conclusion

As mentioned earlier, phonetics plays a great part in foreign language
learning. Unfortunately, as Iivonen states, too little attention has been
paid to phonetics in foreign language acquisition in Finland compared
with morphology, syntax and lexicon (Iivonen 1998:15). It has been real-
ized only lately that often a good knowledge of a foreign language does
not yield the best result when, for example, the pronunciation is not
good. This question has been noticed where the knowledge of English in
Finland is concerned although the tradition of teaching English was quite
long and the differences in vowel duration and quality were noticed by
Wiik as early as in the 1960’s (Wiik 1965).

Each language has its specific features, and the difficulties they
cause are not the same to speakers of different languages. Thus, teaching
Russian phonetics to a Finnish learner needs a different approach and dif-
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ferent material from, for example, teaching Russian to an Englishman. In
the same way, the teaching of Finnish phonetics to a Russian needs a dif-
ferent approach from teaching Finnish to a Swede. In each case contras-
tive studies of the particular phonetical systems are needed.

In teaching phonetics to a foreign language learner, the correct
pronunciation of single sound segments is important. Since many conso-
nants in the Russian system are completely new for Finns, it is important
at an early stage to teach the correct pronunciation of individual sounds
especially in the case of some consonants such as the palatolaveolar sibi-
lants and affricates. At the same time it is as important to learn a 'new’
pronunciation of the consonants which have equivalents in Finnish like,
for example, [t d s n 1 x], without mentioning the [+voiced] and [+pal]
consonants. At the very outset, the phonological oppositions which are
different should be taught (de Silva 1997). Where vowels are concerned,
the 'akanje' and 'ikanje' of the reduced vowels are important for any for-
eign learner of Russian but vowel [i] ([+stress] and [-stress]) play a sig-
nificant role as well. Research on Finnish pronunciation and teaching ma-
terial already exist where the Russian segmental level is concerned
(Baranovskaja 1982, Ljubimova 1988, Mikild & de Silva 1996).

As important as the segmental level, is the teaching of prosodic
features of Russian to Finns. However, no contrastive study has so far
been done about Russian and Finnish prosody. Thus, this investigation is
the first to give some theoretical basis for teaching Russian rhythmic
structure of words, word prosody, Finns the stress system with vowels in
positions V [+stress], V [-stressl] and V [-stress2] as well as consonants in
positions C1, C2, C3 and C3, and word melody. It has been also noticed
that the duration of vowels includes some quality changes, similarly as
the consonant duration can involve quality features, such as intrinsic du-
ration and palatalization or the lack of it. The present study proves that
special methods are needed to teach Russian word prosody to Finns. This
is natural since the quantity distinctions work in a different way in Fin-
nish than, for example, in the Indo-European or many Asian and African
languages whose speakers form the majority of the learners of Russian as
a foreign language. Although a lot of contrastive investigations and ma-
terials for teaching Russian phonetics abound in Russia, this particular
aspect has not been duly emphasized.

The actuality of comparative studies of the sound systems of the
native tongue (L1) and the target language (L2) has been recognized
among phoneticians around the world. This was proved by the amount of
papers in the sections of second language acquisition in the 14th world
congress of phonetics ICPhS99 in San Francisco during the first week of
August 1999 (Abstracts of Papers ICPhS 1999).
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6.5 Future plans

The data of the present study included mostly disyllabic and trisyllabic
isolated words. Thus the next item of research would be to study the
same rhythmic structures in longer utterances and spontaneous speech.
The material has already been taped and awaits future analysis. Sec-
ondly, a project plan to study the intonational system of Russian has al-
ready been made with a group Russian and Finnish colleagues. After the
successful conclusion of the above mentioned research plans it will be
possible to create teaching material on Russian word prosody and into-
nation for Finns.

Investigation of Finnish prosodic system (perception and produc-
tion) for the purpose of teaching Finnish to Russian speakers should be
done as soon as possible. Finnish intonation vis a vis Russian is also in-
cluded in the above mentioned project. In teaching Finnish phonetics to
any foreigner, in this respect as important a feature to Russians as well, a
fundamental problem is the quantitative change of sound segments. As
was seen in Experiment 3 of this study, a long vowel for a Russian means
V [+stress] and the Russian subjects produced long vowels as two differ-
ent vowels. The study of Finnish word prosody should also include in-
vestigations of consonant quantity as the duration of consonants in Rus-
sian is not distinctive and the appearance of the long consonants is com-
paratively rare. Although the theoretical background has already been
given by Lehtonen (Lehtonen 1970), it needs more thorough investiga-
tion and special application for Russian speakers.

The most important would be the production of practical exercises
especially meant for Russians which can be used, for example, in lan-
guage laboratories. The motivation of Russian speakers residing in Fin-
land to learn Finnish pronunciation is very high as the majority has come
to Finland for permanent residence and often they do not want to have
their background to be heard in their pronunciation. Apart from that,
incorrect production of durational distinctions of Finnish by foreigners
also reflects in their writing which may even cause a false estimation of
the said person’s capacity to learn Finnish properly.

In conclusion one can say that this present study proves the ever
increasing importance of teaching phonetics as a part of foreign language
acquisition. In this respect it can be mentioned that of the four subjects in
Experiment 5, the pronunciation of FIN4 was closer to the native Russian
in many aspects, especially as he had studied phonetics longer than the
other three subjects involved in the experiment.
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BBenenne

Ilens maHHOrO HCClIEIOBAaHHsSI COIOCTaBHTb PYCCKHE H (PHHCKHE aKIEHTHO-
PUTMHYECKHE CTPYKTYPH IOBYX, TPeX- H Y€THPEXCIOXHHX CJI0oB. B nepByo
odepeb HCCIEAYyeTCsl MINTENbHOCTh YOApHHX H Ge3ylapHHX TIIacHHX B
3THX clloBaXx co cjoroBoit cTpyktypoit CVCV(C), CVCVCV(C) m
CVCVCVCV(C). KpoMe Toro HcclieioBaHH IIHTENHOCTH COTNIaCHHIX, H3-
MepeHHl (DOpPMaHTHHE 3Ha9€HH s [NTaCHHX, OIpe/ielieHH THIIH JBHXEHHS Me-
JIOIAYEeCKHX KPHBHIX. AHANIH3 ITPOJieNIaH Ha OCHOBE OIMHCaHHsI (POHETHIECKHX
H (OHOJOTHIECKHX CHCTEM pYCCKOrO H (PHHCKOTO SI3HIKOB, KOTOpHIE
OIHCaHH B [IepBO INlaBe. B Xo/ie paGoTH BHIsICHsIETCS KaKOBa HHTepdepeH-
OHst PUHCKOrO SI3KKa KaK POJHOT0 B aHAIU3HPYEMHIX SIBIICHHSX.

B duHCKOM sI3HIKe pa3NHYHHE 3BYKOBHE CETMEHTH, TTIaCHHE TaK Xe
KaK M COrjacHHe, HMeT IBe (POHOJOTHIECKH pPa3IHIHTEIbHBIE JIONTOTH:
OHH MOTYT OHITb KPaTKHMH H HOITrHMH. OJHaKO, 9TO pa3jiindHe B CHCTEME
[JIaCHHIX He CBsI3aHO C MECTOM CJIOBECHOTO y/IapeHHs], a YIapHble TaK Xe Kak
U Ge3yJapHHIe TIIaCHBE MOTYT GHTDb H KPaTKAMH H JoiruMH. [IputoM B duB-
CKOM sI3HIKe YyJapeHHe Bcerfa NagaeT Ha IEpBHI cior. B oTnname ot
(bHHCKOr0, B pyCCKOM SI3HIKE I0JIT0Ta [NIaCHHX CBsI3aHa C ylapeHHeM HMEHHO
TaK, 9TO yJapHHIE IJacHHE caMble JOJITHe, a Bce 6e3ymapHHE IJIacHHE pe-
IDyIHpOBaHH, T.€. OHH Kopode yaapHHX. KpoMe Toro, B pycCKOM sI3HIKE €CTh
OBe CTeleHH penykKnuH. TakAM 06pa3oM, pyCCKHe TllaCHbHle HaXO[OsTCS B
TpeXCTyIeHJaTON HepapXHH: yaapHHe IiacHHe, 6e3yJapHble TIacHHE Iep-
BOI CTeNeHH pelyKIHH H Ge3ymapHHE TiacHHE BTOpoi cTemeHH. IIpuToM
JONroTa TJIaCHHX SBJISIETCS TJIaBHHIM I1apaMeTpoM yaapeHHs. Kpome moin-
TOTH T[JIaCHHX, aKIEeHTHO-DHTMHYecKasi CTPYKTypa cjioBa B HEKOTOpPO
CTEIEeHH 3aBHCHUT OT COTJacHHX.

I'oBopsi 0 IJHTENBHOCTH 3BYKOBHIX CETMEHTOB Hal0 TaKXe Y9IeCcThb
HX KadecTBo. B maHHOI pa6oTe HccllefyeTcsl Ka4eCTBO CaMHX TJIaCHHIX 10
(OpMaHTHOM CTPYKType B CTallHOHApHOM 4YacTH H [JaeTcs HeGOJbIIoe
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CpaBHEHHe C KadeCTBOM (PHHCKHX COOTBETCTBYIOIIMX KPaTKHX H JIONTHX
rnacHhX. Kak H3BeCTHO, B pYCCKOM SI3HIKE€ KadeCTBO TIJIaCHHX CHIIBHO
3aBHCHT OT COTJIaCHOTO OKpPYXKeHHsl, KOTopoe Han6ollee SIpKO MposBIseTCs B
IIPOTHBOIIOCTABIIEHHH TBEpPOHX H MATKHX COINAaCHHX (B (POHOJIOrHYecKon
ONIIO3WIHH NanaTanu3anud). TeM Kopode IIacHH, YeM Goyblle BIHSHHE
OKpPYXalOIHX CorijacHHX. Tak, HamphMep, pefyOHpPOBaHHHE TJaCHHE
(oco6enHo [9]), BTOpOIl CTyNeHH peqyKOHH MOI'yT HMeTb caMoe pa3Hoe
KadecTBO. JlabManus3amHsi OKPYXAalOMHMX COrNaCHHX ToXe BIHseT Ha
KadeCcTBO COCEIHEro IIacHOro, HO ee BIIMSIHHE B PYCCKOM sI3BIKe OOHapYXH-
BaeTCsl TOJNBKO I0CJie TBEPIBIX COrNIacHHIX. JIaGHanbHasi KOapTHKYISIHS TakK
Ke Kak ¥ MajaTaln3anns corliacHoro BUAHH B IepeX0JHOH 9aCTH COCeTHEro
riacHoro. B nmanarann3anyy coriacHHX H B ee BIHSHHH Ha Ka4ecTBO Ijac-
HHIX TakK Xe KaK U ee OTCYTCTBHe B PyCCKOM IIPOH3HOMEHUH (DHHHOB MOXET
IpOSIBIATHCS B pasHHX BHOaX HHTepdepeHIHH pomHoro sshika. Kpome
HajlaTalf3alHiH CyIECTBYIOT pa3iHdls MeXIY PYCCKOH M (PHHCKOM CHCTe-
MO COTTIaCHHIX, KaK HalpUMep, KadeCTBO CaMHX COTNIaCHHIX H OTCYTCTBHE B
(PHHCKOM SI3BIKEe HEKOTOPHIX COTNIaCHHIX.

MaTrepnan

B nponecce paGoTH GBHUIH IIPOBENEHH 6 SKCIIEPHMEHTOB. [IBa nepBHX Mpen-
BapHUTeNbHHX 3KCIIepAMEeHTa OBUIM CAelaHH sl BHACHEHHs BoIlpoca, Kak
CTyHeHTH-(HHHH OIpelellsloT MeCTO ylapeHHs B pPycCKoM si3eKe. B mep-
BOM 9KCIIepEMeHTe CTyAeHTH (N=35), u3ydaolune pycCKHH SA3HK, OIpeJie-
JANHN ylapeHHe B cloBaxX AByX TeKcToB (N=237). Bo BTopoM sKkcIliepHMeHTe
duHCKHe cTyneHTH (N=36) ollpeieNIHIIH yaapeHHe Ha clIyX B ciioBax (N=61),
HaYHUTaHHHIX Ha IJIEHKY HOCHTEeIlleM PYCCKOro si3bika. TpeTHI 9KCIIepHMEHT
6B cOelaH [JIsi TOro, 4YTOOH BHISICHUTb, Kak pPYCCKHe CTYyIOeHTH, He
3Haomue (PUHCKHH A3HIK BOCIPHUHUMAIOT J0JITHe U KpaTKHe IilacHHe B (PHH-
CKOM si3HIKe. B HeM pycckue cTyneHTH (N=28) "oTMedanH yaapeHue" B (pHH-
ckuxX crnoBax (N=42), NOpoYHTaHHHX HOCHTeleM (PHHCKOro s3HKa.
YeTBepTHI 9KCIIEPHMEHT - aKyCTHYECKHH aHalHM3 [BYXCIOXHHIX PYCCKHX
(N=86) 1 duHCcKHX (N=84) CI0B, IPOYUTAHHEIX H30JIMPOBAHHO U B KOHTEK-
CTe, HOCUTEISIMU Kak pycckoro (N=2) tak u ¢puHckoro (N=3) si3ukoB. B HEM
HA3MepSUIACh IATENbHOCTH TIJlacHOro /a/ BO BceX TMO3MOHAX. IIATHIM
9KCIIepHMEHT, KOTOpHI COCTaBlsieT OCHOBHOH MaTepHal [JIsI aHHOIO
HCCllef0BaHHUsl, COCTOUT M3 IBYX- U TPEXCIOXHHX H30JIHPOBaHHHX PYCCKHX
cioB (N=237), IpoYHUTaHHHX Ha IUIEHKY 9TalOHHHM PYCCKHM IHKTOPOM,
IpefcTaBUTeNleM MOCKOBCKO! IIPOM3HOCHUTEILHON HOPMEL, B 9€THPbMs (PHH-
CKHUMH [UKTOpaMH, CTy[AeHTaMH H3ydalollaMH pYCCKHH S3HK B YHHBep-
cuteTe, U UHCKHX cioB (N=10) mus cpaBHeHHs. M3Mepsiuch OIHTENb-
HOCTH riacHHX /a/ u /i (i)/ Bo Bcex mo3unusx Bce ¢pHHCKHe HHPOPMaHTH
CBOGOHO TOBOPHIIH II0-pycCKH. Bce AHKTOpPH B MATOM 9KCIIepHMEHTe
MYX4YUHH B Bo3pacTe oT 21 mo 30 net. IllecToii sKCriepUMEHT 3aKIIIOYHI
qeTHpeXcloxHHe pycckue (N=18) u ¢duHckue (N=9) ciioBa, IpoYNTaHHEE
H30JIHPOBAHHO M B KOHTEKCTe, PyCCKHAMH H (DHHCKHMH JHKTOPaMH.
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PesyabTaTh

IlepBhie OBa 3KCIIEpAMEHTa IIOKa3alH, 4TO (PHHHH OIpENENsioT MeCTO
yIapeHHs B PYCCKHX CIIOBaX HEIUIOXO0 H 9TO HHTepdepHpYyonee BIHsIHHAE
(bHHCKOro sI3HKa Ha PYCCKHH SI3HIK CKa3HBAaeTCs B TOM, 9TO GOJBIIHHCTBO
HEIPaBHIBHBIX OTBETOB CBs3aHO C HadaloM clioBa. TpeTHH SKCIIEpAMEHT
II0Ka3aJl, 9To, KaK MPaBHJIO, JIHTEIbHOCTH IIaCHOT0 B (PHHCKOM SI3HIKE Jallle
BCEro yKa3HBajla Ha y[lapeHHe [JIsl PyCCKOTro CIIyIaTesl.

Pe3ynbTaTH d9eTBEpPTOro, MATOr0 H MIECTOrO 3KCIEPHMEHTOB IIO-
Kasalli, 9YTO B PYCCKHX CJIOBaX B pedH HOCHTeJEH PYCCKOro W (PHHCKOrO
SI3BIKOB UIHTENbHOCTh YJapHOro IJIacCHOro GoJiblle IJIHTEIbHOCTH 6e3y-
napHHX. ITo IMHATENBHOCTD IIacHHE Ge3yJapHHX CIOroB B pe9H HOCHTENeH
PYCCKOIo sI3HKa pa3feinia 6e3yfapHbe IIacHHE Ha JABe TPYMIH, Ha Iiac-
HH€ [IepPBO CTeNleHH PeJyKIHH (IIE€PBHI IpeLyAapHH CIIOr H KOHEIl CJIOBa)
H Ha TJacHHle BTOpOH CTemneHH pedyKnHH. COOTHOINEHHE OTHOCHTEIbHOM
IJIATENBHOCTH YNapHHX, 6e3yJapHHX IEepBOH CTElEeHH PeNyKIHH H 6e3y-
HapHHX BTOPOH CTelleHH peNyKIHH B IPOH3HONIEHHH PYCCKOr0 THKTOpa
6sut0: 1,4-1,6: 0,9-1: 0,6-0,7. Ho B pycckux cioBax y HocHTellell (PHHCKOIO
sI3pIKa OIpeJleNsUIACh TOJIBKO [IBe pasHble JUIHTENbHOCTH TaK Xe Kak H (PHH-
CKOM, MOJTHE H KpaTKHe, T.e. M0 JIATENbHOCTH HE pa3iHYalHCh [IBE
cTeneHH penyKnud. [IpuTOM, COOTHOIIEHHE OTHOCHTENBHHX JIHTENbHOCTEN
YOapHHX H 6e3yJapHHX [NIaCHHX ObUIO 2:1, 9TO MPHGIHSHTENBHO COOTBET-
CBYeT [JaHHHM I10 (PHHCKOMY SI3HKY B HalleM MaTepHale O JOJITHX H Kpat-
KHX coriiacHpIXx. KpoMe Toro, 9acTo B HX HpPOH3HOIIIEHHH CHJIBHO YIJIHH-
SUTACH Y apHHE TIacHHIE.

Kpome 1IHATENBHOCTH I'TaCHHIX, Ha MaTepHalle IATOoro SKCIepAMeHTa
6BUIH H3MEPEHH IHTEIbHOCTh COTJIaCHHX. Pe3yibTaTH mOKa3alH, 4TO B
[IPOM3HONIEHHH HOCHTENs PYCCKOro Si3HKa JIHTENbHOCTh COTJIaCHBIX He
3aBHCHT oT nonoxeHus B ciose (C1, C2, C3, C4), Ho B IpOH3HOMEHHH (PHH-
HOB [JIHTENBHOCTh COINIaCHHX CHIIBHO BapbHPYeTCS B 3aBHCHMOCTH OT
HOJIOXEHHS B ciioBe. OHAKO, B paMKax JaHHOr0 HCCIIeIOBaHHS HEBO3MOXKHO
TOYHee ONpeIeNIUTh 3aKOHOMEPHOCTH 3TOro sBlleHHs. Bonpoc o 3aBHCHMOCTH
IJIATENBHOCTH COTNIaCHBIX OT MeCTa yHapeHHs Toxe TpelyeT AalbHEHIIHX
HccliefoBaHHi. YTo KacaeTcs IIHTENbHOCTH TBEPAKX H MATKHX COTJIaCHBIX
B NPOH3HOINEHHH HOCHTENS PYCCKOTO sI3BKa, BO MHOTHX CIIydasiX MSTKHe
CorilacHHe MMeNH GONbIIYIo NIATENbHOCTh, HO Ha OCHOBE JIaHHOTO MaTepH-
ala HeNb3s CKa3aTh, YTOGH MSTKHE COrJIaCHble BCerfa HMeNH GOJNbIIYIo
IJIATENBHOCTb. B NpOH3HOINEHHH Xe HOCHTeNleH (PHHCKOro s3biKa MSTKHE
coriacHHE 0COGEHHO Iepefl YOapHHM /a/, Tle TIacHHH HueTcss 6yKBo A,
BMECTO JIByX (POHEM NPOH3HOCHTCS TpH 3ByKa, CjV. B NpoH3HOMEHHH (HH-
HOB HEKOTOpHIe COrllacHHE Kak, HallpAMep, CMBIYHHIE corlacHHe /p t k/ u
3y6Has adpdpHKara /ts/, uMenn GONBIIYI0 HIH MEHBINYIO IJIHATENbHOCTD
9eM B IIPOH3HOINEHHH HOCHTENS PYCCKOro sidhika. TakHe cilydaH MOXHO
OOBSICHUTh HHTep(depeHIHel pOAHOTO S3bIKa.

B ciioBax, HCHOJNIb30BaHHHX B ISATOM 3KCIIEPHMEHTE, GBI MpOBeldeH
aHanu3 (opMaHTHOMH cTPYKTYpH ritacHux [a], [a], [a], [3] ([®]), [}a] ([v]), [il,
[il, [1] # mpomsHoImeHWe (HHCKHX AHKTOPOB CPaBHHBANOCH C IIPOH3HO-
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IMIEHHEM JTAlOHHOTO PYCCKOro MAHKTOpa. OGHAapyXHIOCh, YTO B IIpO-
H3HOMEHHH HOCHTeJeN (PHHCKOro s3biKa (hOpMaHTHHIE CTPYKTYPHI [TacCHBIX
[a], [a], [a], [3] ([B]) 6BLIK Gm3KH OpPYT K APYTY, Tak Xe KaK U (pOpMaHTHHE
cTpykTypH riacHux [i], [i], [1], [}a] ([p]), T.e. Ha opmanTHOI KapTe o6pa-
30BallCh [Be TPYNNH TriIacHHX. OGe rpyNNb 3aHAMalH 3HAYATENbHO
MeHbIIle MeCTa Ha KapTe 9eM 3TH Xe IJIacHbe B IIPOH3HOIIEHHH 3TAIOHHOTO
pYCCKOro THKTOpa. JIaHHBIN aHAIHCh TaKXe MOKasall, YTO B MPOH3HOMEHHH
pycckoro nukTopa [¥a] ([p]), perynrpoBaHHE riacHBIE BTOPOI CTENEHH pe-
IOYKOHH TI0CJIe MSITKOrO COrJIaCHOTO, BIIOJIHE MOXET CYHTAThCs alllIO(OHOM
/i/.

B 1IATHI 9KCIIEpHMEHT BXOIHT TaKXe aHallH3 MSTKOCTH COTrJIaCHBIX
(Manatanu3andy) H (PUHCKast HHTepdepeHnHs B Heil. Pe3ynbTaTh mokasaind,
9TO MSTKOCTb COrJIaCHHX HIIH €€ OTCYTCTBHE sICHEe BCEro MPOSBISAETCS B
(pOpMaHTHOI CTPYKTYpe TIJacHOro, 0COGEHHO IOcie T'yGHOTO COIJIacHOrO.
Korna ry6Hoit cornacHui TBepauit F, ciemyomero riacHoro HHXe B Iepe-
XOJIHOM IIEPHOJIE TIOCHIE COrIaCHOr0, 9eM B CTAllHOHAapPHOK 9acTH, a KOra co-
[JIaCHBIM CMsIr9aeTcsi IPH3HaKa TIaGHAIbHOCTH HET. DTO sIBIIEHHE SIPKO BHIHO
B rnacHHX [i] u [i]. TakuM o6pa3oM, Korga Halo HCCIIENOBATh MajaTallH-
3alHI0 COrJIaCHBIX, MOXHO HCIIONIb30BaTh /i/ M TyGHBIE COrJIaCHHE BMECTO,
HanpHMep, /a/, IPH KOTOPOM MOTYT MOSIBISTHCS ONpelelléHHbIEe TPYIHOCTH,
0 KOTOPHIX yXe ropopwioch. KpoMe (pOpMaHTHOM CTPYKTYpH TJIaCHHX
MSTKOCTb COrJIaCHHX HIIH €€ OTCYTCTBHE MOXHO OGHapyXHTb B IJIHTEIb-
HocTH He3BydHoro nepropa (VOT) mpu pasMBIKaHHH CMHIYKH Y B3PHIBHHIX
corinacHHX. Hamm skcriepAMeHT mokasal, 9To He3BYJalllHil [IEPHO[ MPOIOI-
XKaeTcsl JIONro, KOrjaa COrJIacHHI sBisieTcst MArKuM. Takoe siBleHHE GHLIO
THITAYHO B MPOH3HOMIEHHH 3TaJIOHHOIO PYyCCKOro AHKTOpa H, HallpuMep, Y
TOro (PHHCKOro IHKTOPA, KOTOPHIiA BIIafie]l TydIle PYCCKHM SI3HIKOM.

B nsTOM 3KcIepHMEHTe BO BCEX CJIOBaX GBI TakK Xe H3MepeH 0C-
HOBHOM TOH. B ero IBHXeHHH B IPOH3HOMIEHHH HOCHTENS PYyCCKOro SI3BKa H
B IIPOH3HOMEHHH HOCHTENEH (PHHCKOro s3bIKa OBUIH CyIIeCTBEHHHIE
pasnuIHs. MeNoOHIeCKHX KOHTYypaX PYCCKOTO CJI0OBa B IPOH3HOINEHHH
HOCHTEJIS sI3HKa OTJIHYalach OT MEJIOJHH CJIOBa B IIPOH3HOIMEHHUH BCeX (PHH-
CKHX JHKTOPOB B Gollee pe3KHX ABHXEHHSX TOHA: B MpedydapHON 9acTH
BBEpPX, @ B y[IapHOM 9acTH BHH3. A eCIIH y[OapHas 9acTh B Hadalle, TO TOH
CHavYala MOBHINAETCS H II0TOM MOHHXaeTcs. [[aHHHI MaTepHal He Maai
SIPKHX JI0Ka3aTeNbCTB O TOM, UTO MJIHTENBHOCTb [JIACHOTO MPOSBISETCS B
GonbllleM TaJeHHH OCHOBHOTO TOHA, OCOGEHHO B IPOH3HOMEHHH HOCHTENEH
(PHHCKOrO sI3HKA.

3ak/ouyenne

IlanHast paGoTa [OKa3ala, 9YTO HHTep(depeHIHs POJHOro si3HKa B PyCCKOM
IIPOHU3HOINEHHH HOCHTeNlell (PHHCKOro s3blKa CKa3HBaeTCsl B aKIEHTHO-
PUTMHYECKOll CTPYKTYpe PYCCKHX CJIOB, B HENpaBHIbHOH IIHTEIbHOCTH
rJacHHX IIepBoii CTyNeHH PefyKIHH, B Pa3lINIHbIX CTENeHsX NIHTENIbHOCTH
COTrJIaCHHX B 3aBHCHMOCTH OT IIO3HIHH B CIIOBE, B IUIHTEIbHOCTH CaMHX, KaK
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MSATKHX, TaK H TBEpPAHX COorilacHHX. KpoMe Toro, HHTEp(epeHus (PHHCKOro
sI3bIKa OOHAPYKHBAeTCs B INIaCHBIX B CTAllHOHAPHOM 9aCTH TakK, 9TO (PHHHBI
HeJoCTaTOYHO pa3lHdaloT pasHEe OTTeHKH yJapHHX H 6e3yfdapHHX /a/ 1 /i
(#)/, a ocoGeHHO TepBasi MepeXofiHasl 9acTh INIaCHHX IOcie TYGHHX coriac-
HBIX SIBIISIETCS I0KA3aTeJIbCTBOM IIPHCYTCTBHS HIH OTCYTCTBHS I1ajlaTajH-
3anuH. Menogu4eckre KOHTYPH CIIOB B IIPOHU3HOIIEHHH (DHHHOB TOXE II0Ka-
3HIBAIOT HHTEP(epeHIHIo 60jiee POBHOH (PUHCKOH MEIOTHKH.



YHTEENVETO

Johdanto

Tdamién kontrastiivisen tutkimuksen tarkoitus on suomen ja venijdn kak-
si-, kolme ja nelitavuisten sanojen rytmisten rakenteiden vertaileminen.
Ensisijaisesti tyossd tarkastellaan painollisten ja painottomien vokaalien
kestoa CVCV(C), CVCVCV(C) ja CVCVCVCV(C) -tyyppisissd sanaraken-
teissa. Lisdksi tutkitaan konsonanttien laatua ja kestoa sekda mm. palatali-
saation vaikutusta niihin, vokaalien laatua formanttiarvojen avulla ja pe-
russdvelen (F)) kdyrid yksittdisten vokaalien keston ja sanansisdisen sd-
velkulun kannalta. Tutkimuksen teoriataustana ovat vendjidn ja suomen
foneettiset ja fonologiset jarjestelmit, jotka kuvataan ensimmaisessé lu-
vussa. Tutkimuksessa perehdytddn myos siihen, millaista negatiivista
interferenssid suomen kielen foneettinen jirjestelméd aiheuttaa suomalais-
ten vendjin opiskelijoiden ddntdmisessdé mainittujen seikkojen ollessa
kyseessd. Tutkimuksen tavoitteena on vertailla suomen ja vendjin kielten
ddnnejdrjestelmien ominaisuuksia ddntimisen opetuksen tarpeita silmal-
lapitden.

Suomessa ddnnesegmenteilld, sekd vokaaleilla ettd konsonanteilla,
on kaksi fonologisesti merkittivdd sanapainosta riippumatonta kvanti-
teettia: lyhyt ja pitkd. Lisdksi suomessa sanapaino on aina ensimmaiselld
tavulla. Vendjdssd sanapainon paikka on vapaa ja sen piddasiallisin tun-
nusmerkki on vokaalin kesto. Venijdn vokaalit muodostavat kolmiportai-
sen kestojdrjestelmdn niin, ettd painolliset vokaalit ovat pitempid kuin
painottomat ja painottomilla vokaaleilla on kaksi reduktioastetta. Sanan
rytminen rakenne on jossain méérin myos riippuvainen konsonanteista.

Adnnesegmenttien kestoon liittyy aina myés laadullisia eroja.
Siksi tdssd tutkimuksessa perehdytddn myods vokaalien laatuun formant-
tirakenteiden avulla. Tarkastelun kohteiksi valittiin kaksi vendjdn vokaa-
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lifoneemia /a/ ja /i/, silld ne ovat keskeisid vendjian ddnnejéarjestelméssa.
Téssd tyossd foneemi /i/ kadsittdd myos allofonit [i] ja [¢], mikd on mosko-
valaisen fonologisen koulukunnan kisitys (viisi vokaalifoneemia), kun
taas pietarilaisen koulukunnan tulkinnan mukaan [i] ja [i] ovat eri fonee-
meja (kuusi vokaalifoneemia). Vokaalien laatu saadaan mitattaessa for-
manttiarvot vokaalin keskeltd. Konsonanttien vieressd koartikulaatio ai-
heuttaa formanteissa transitioita, joista selvimpid ovat palatalisaation ja
labialisaation aiheuttamat transitiot F,-kdyréssa: palatalisaatio nikyy kor-
keampana ja labiaalisaatio alempana arvona. Venijdssd on todettu ympa-
réivien konsonanttien vaikuttavan suuresti vokaalien laatuun, ja varsin-
kin palataalistuneen konsonantin vaikutus viereisen redusoituneen vo-
kaalin [9] laatuun on huomattava. Venijin kielen konsonanttien labiali-
saatio ndkyy vokaalin F,:n matalampana arvona vain palataalistumat-
tomien konsonanttien jéljessd ja edessd. Suomalaisille vendjidn kielen pala-
talisaatio ja monet muut konsonanttijarjestelméan eroavuudet tuottavat
usein vaikeuksia, ja ddntdmisessé voi esiintyd suomen kielen aiheuttamaa
negatiivista interferenssia.

Koemateriaali

Téssa tyossd kisitellddn kuuden kokeen tuloksia kuitenkin niin, etta yksi
koe (Experiment 5) kisittdd suurimman osan tutkimuksesta. Kahden en-
simmadisen esikokeen tarkoitus oli selvittdd, miten suomalaiset vendjan
kielen opiskelijat hahmottavat ja kuulevat sanoissa sanapainon. Ensim-
maisessd kokeessa opiskelijat merkitsivit painot kahden tekstin sanoihin
(N=237) (ks. Appendix). Toisessa kokeessa he merkitsivit vastauslomak-
keeseen painon paikan natiivin lukemiin sanoihin (N=61) kuulemansa
perusteella. Koepaikkana kiytettiin kielistudiota. Kolmannessa kokeessa,
jossa vendldiset opiskelijat kuulivat nauhalta kielistudiossa suomalaisen
lukemat sanat (N=42), tutkittiin sitd, miten venaldiset kuulevat suomen
kestoerot ja missd he kuulevat painon suomen kielen sanoissa. Neljds koe
kasitti kaksitavuisten kahden venildisen ja kolmen suomalaisen lukemi-
en vendjan (N=86) ja suomen (N=84) sanojen akustisen analyysin. Sanat
oli luettu ensin irrallisina ja sitten lauseissa. Sanoista mitattiin vokaalin
/a/ kestot kaikissa asemissa. Viides koe sisilsi irrallisia vendjan kielen
kaksi- ja kolmitavuisia sanoja (N=237) ja lisdksi suomen kielen sanoja
(N=10) vertailua varten. Vokaalien kesto- ja laatuvertailussa kaytettiin
vokaalifoneemeja /a/ ja /i/. Koehenkil6ind olivat nelja suomalaista mie-
sopiskelijaa, jotka puhuivat sujuvasti venéjad, ja vendldinen nuori mies-
henkil6, jonka ddntdminen edusti moskovalaista kirjakielen normia. Kuu-
des koe sisilsi vendldisten (N=18) ja suomalaisten (N=9) koehenkil6iden
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irrallaan ja lauseissa lukemien nelitavuisten sanojen analyysin, jossa mi-
tattiin vokaalien kestot.

Tulokset

Kaksi ensimmaistd koetta osoittivat, ettd suomalaiset havaitsevat venijian
kielen sanapainon melko hyvin, mutta suomen kielen negatiivinen inter-
ferenssi ilmenee niin, ettd suurimmassa osassa vadrid vastauksia paino
merkittiin aiemmalle tavulle sanassa kuin se oli. Kolmas koe osoitti sen,
ettd venildinen kuulija, joka ei tunne suomen &ddnnejirjestelmad, pitda
yleensd painollisena sitd tavua, jossa on pitkd vokaali.

Neljannen, viidennen ja kuudennen kokeen tulokset osoittivat
sen, ettd natiivien ddntdmisséd vendjdn kielen sanoissa painollinen vokaali
on aina kestoltaan muita pitempi. Muiden vokaalien kesto sekd kaksi-,
kolmi- ettéd nelitavuisissa sanoissa noudattaa kolmiportaista jarjestelméd,
jossa painollisen vokaalin suhteellinen kesto on 1,4-1,6, ensimmadisen as-
teen redusoidun vokaalin 0,9-1 ja toisen asteen redusoidun vokaalin 0,6-
0,7. Suomalaisten koehenkildiden déntdmissd vendjan kielen sanoissa oli
havaittavissa ainoastaan kaksi vokaalien kestoa: painollinen vokaali oli
pitkd, jopa ylipitkd, ja painottomat vokaalit eri asemissa olivat suunnil-
leen samanpituisia ja hyvin lyhyitd. Niiden kestoarvot olivat ldhempénd
toisen asteen kuin ensimmaisen asteen redusoidun vokaalin kestoa, toisin
sanoen, suomalaiset koehenkil6t eivit erottaneet kahta reduktioastetta.
Painollisten ja painottomien vokaalien suhdeluvuksi saatiin ldhes tarkal-
leen 2:1, mikd vastaa suomen kielen pitkin ja lyhyen vokaalin vilistd
eroa.

Vokaalien keston lisdksi viidennessd kokeessa mitattiin konso-
nanttien kestot. Tulokset osoittavat, ettd vendldinen natiivi 4dntda konso-
nantit sanan eri asemissa (C1, C2, C3, C4) yhta pitkind, mutta suomalais-
ten koehenkildiden tuotoksissa konsonanttien kestot vaihtelivat suuressa
maédrin. Tdmdn materiaalin puitteissa ei kuitenkaan voida tarkemmin
madritelld asemia, joissa konsonantin kesto olisi pitempi tai lyhyempi,
silld eri koehenkildiden tulokset erosivat selvisti toisistaan. Mitd tulee
palataalistumattomien ja palataalistuneiden konsonanttiparien kestoon,
monet palataalistuneet konsonantit olivat natiivin ddntdminéd kestoltaan
pitempid kuin vastaavat palataalistumattomat. Sama koskee suomalais-
tenkin koehenkildiden tuloksia, tosin venildisen ja suomalaisten vililld
oli eroja. Erdissd tapauksissa foneemidistinktion véérasta tulkinnasta joh-
tuen suomalaiset koehenkil6t lisdsivit palataalistettavan konsonantin ja
vokaalin viliin j-ddnteen (C'V > CjV) varsinkin painollisen [a]:n edelld,
kun sitd vastaava kirjainmerkki oli 4. Tdll6in konsonantti tai vokaali, tai
molemmat, luonnollisestikin pidentyvit. Yksittdisistda konsonanteista
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selvimmin erosivat kestoltaan venildisen ja suomalaisten ddntdmind
klusiilit [p t k] ja dentaaliaffrikaatta [ts], jotka suomalaiset dédnsivit pi-
tempind.

Viidennen kokeen koemateriaalista tutkittiin /i/ ja /a/ ([a], [a],
[a), [3] ([®]), [a] ([e]), [], [i], [2]) vokaalien laatua mittaamalla F;:n ja F,;:n
arvot vokaalin keskelld (ST) ja pyrittiin selvittimédédn erot venildisen
koehekilon ja suomalaisten koehenkil6iden tuottamien vokaalien laadus-
sa. Tuloksista kévi ilmi, ettd suomalaiset dénsivit varsinkin /a/:n mutta
my0s /i/:n allofonit hyvin samalla tavalla, joten formanttikartalle syntyi
kaksi ddnneryhmad, joiden kisittamét alueet olivat pienemmait kuin ve-
ndldisen tuottamien vokaalien alueet formanttikartalla. Venildisen koe-
henkil6n déntdmisestd voitiin myos havaita, ettd vokaali ['2], joka on toi-
sen asteen redusoitu vokaali ja alunperin /a/:n allofoni, erottuu selvésti
i-méisyydellddn, joten sitd voidaan pitdéd /i/:n allofonina.

Viidennessd kokeessa analysoitiin myos palatalisaatiota ja suoma-
laisten tuottamia konsonantteja. Palatalisaation tunnusmerkki on vokaa-
lin i-transitio konsonantin vieressd, esimerkiksi, /a/:n ollessa kyseessa.
Tdssd kokeessa havaittiin, ettd varmin palatalisaation tunnusmerkki on
vokaalin transitio labiaalikonsonantin vieressd, jolloin myds /i/:n edelld
tai jdljessd olevan konsonantin palatalisaatio voidaan havaita. Tdtd tun-
nusmerkkid voidaan kdyttdd varsinkin analysoitaessa ei-natiivien puhet-
ta, josta konsonantin palatalisaatio voi puuttua. Vokaalien formanttira-
kenteen lisiksi palatalisaation tai sen puuttumisen voi havaita klusiilien
eksploosioon liittyvistd VOT-arvosta (voice onset time) ja eksploosion
alkamishetkestd. Sekd venildisen koehenkil6n ettd parhaiten vendjda dén-
tivan suomalaisen koehenkilon tuotoksista kivi ilmi, ettd VOT-arvo on
palataalistuneilla konsonanteilla huomattavasti suurempi.

Perussavelkéyraa tutkittiin viidennessé kokeessa vokaalien keston
ja sanojen sdvelkulun kannalta. Tukea sille viitteelle, ettd F,-kdyra sindn-
sd osoittaisi vokaalien kestoeroja, ei ollut havaittavissa. Perussdvelessi
havaittiin selvid eroja venildisen koehenkil6n ja suomalaisten tuotosten
vililld. Sanojen sidvelkulkukéyridt olivat venildisen déntdmisessd vaihte-
levampia kuin suomalaisten ddntdmisessd. Yleisesti venildisen tuottamis-
sa sanoissa sdvelkulku sanan alussa oli selvemmin nouseva.

Loppulause

Tdamd tutkimus osoitti, ettd suomalaisten vendjidn kielen ddntdmisessd
didinkielen negatiivinen interferenssi ilmenee sanojen rytmirakenteessa.
Interferenssind voidaan pitdd vokaalien ensimmadisen reduktioasteen kes-
ton puuttumista, konsonanttien kestovaihteluja sanan eri asemissa seka
palataalistumattomien ja palataalistuneiden konsonanttien erilaista kes-
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toa verrattuna natiivin @dntdmiseen. Lisdksi suomen kielen vaikutus on
havaittavissa vokaalien laadussa niin, etteivdt suomalaiset erota vokaali-
en /a/ ja /i/ allofoneja riittdvisti eivdtkd aina palataalista konsonanttia,
mikd on ndhtdvissd erityisesti labiaalikonsonanttien jilkeisen [i]:n ja [i]
transitiossa. Vokaalin [a] transitio palataalistuneen konsonantin jélkeen ei
aina ole riittdvéd todiste palatalisaatiosta, koska sen voi aiheuttaa myos
védrd foneemijako. Suomalaisten koehenkildiden &ddntdmien sanojen sd-
velkulku on myos osoitus didin kielen negatiivisesta interferenssista.
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APPENDIX

Experiment 1

AHTAPA

B orpomHoe osepo Bajikax BnafaeT MHOTO peK, a BLITeKaeT TOJILKO OfHa peKa AHrapa.
Jlerenpa ropopuT, YTo Y cTapHKa BaiiKana 6LIJIo MHOTO CLIHOBEH H TOJILKO OJHA HOYD -
Kpacapulla Anrapa. Hudero He Xkamxen fad Hee cTapHk Baikan. Bce 6oratcTpa, KoTo-
pLie IpHHOCHIM Bafikaly CLIHOBDLA, OH OTAaBalX KpacaBHlle AHrape.

A Jpyras nereHma TOBODHT, 4TO KpacabHla AHrapa ropsio MHOJXIOGHIa
6oraTups EHHCces H ymia K HeMy M3 poXHOro foMa. BoT moyeMy BmajaeT AHrapa b
MOTy4yl CHGHpcKY peKky EHHcell, BoT moieMy HeceT OHa K HeMYy dYepe3 MHOTHe
KHIOMETPLI CBOH BOJLI.

3AITAYKA

Apnanna HukonaepHa, yYHTeILHHIIa MaTeMaTHKH, coo6muiaa JIépe, Kak KIacCHOMY
TeHHI0, YTO B ClleNHaJLHON MaTeMaTHYeCKOol mMKole 6yfeT AeHL OTKPLITLIX ABepel H
4TO OHa cOBeTOBaja 6Ll eMy NOMTH. A momau pTpoeM: JIéna, lOpa u Mamxka.

IeficTBuTedbHO MpeKpacHas mkoaa! Kiaccol TaM - He KllaccHl, a KaGHHETHI, H
B OJHOM CYETHO pemapomas MallHHa CTOHT. Y POKH Ha3LIBalOTCA He YPOKH, a JeKIHH,
H BMecTO y4YHTelell NpenofaloT JONEHTHI M3 YHHBEPCHTETa, a OOHH AaxKe NOKTOp
HayK. YXe B IeBATOM KJIacce MPOXoOAT MporpaMMy mepBoro Kypca ¢puismMaTa H Jaxe
oT4acTH BToporo. IloaToMy, KTo He KpPYTILI# OTIMYHHK, Y KOro 4eTBEPKH, CMEITHO
Jaxe AyMaThb TyAa momacTb. ¥ IOpul 4eTBépok 6Lino aBe, Y JIEBLI - HM ofHOM. A Y
Mamku, KOHeIHO, YeBEPOK GLIIO HEMAJIO.

Ho korga meHDL OTKPLITLIX ABepeil yYXKe KOHYAlCA, BLICTYIHI THPEKTOp 3TOM
MaTeMaTHiecKoif mMKoanl. OH B cBoell peYH cKa3dal, YTO e€CIH KTO He OTIHYHHK, TO
NYCTDL OH BCE-TaKH He OTYaWBaeTCsd, IIaBHOE - HTOTH MaTeMaTH4YeCKON OMMMIIHaNLI.
ITo6eguTend oMMMIHALI TOXYYalT MPaBo MOCTYNHTDL B MaTeMaTHYECKYI0 MKOXy 6e3
3K3aMeHOB.

Torma-to pe6iTa H pemHIH HATH BTPOEM B BOCKpeceHhLe Ha OIMMIIHALNY,
NMONLITAaTh cYacThe. MamKka He cUMTalla THKHM yX GOILIIMM cYacTheM IOMacTh B 3TY
MaTeMaTH4YeCcKYl0 MKolxy. ¥ Heé OLIIM coBceM Apyrue miaHo. OmHaKo 6LIIO 6L
He4eCTHO 6POCHTL MalLbYHMIeK B TaKYI0 OTBETCTBEHHYIO MHHYTY.

N ot omuMnuanma Havalach. Kaxkmomy moixaraiach cpos sagada. ¥ IOpur,
HaIpuMep, TaKad: K OJHOMY KOpPOIK CbeXalHCh pPLINapH: H3BECTHO, YTO KaXILIH H3
HHX BpaxXayeT C IOJOBHHOM roctei. KakuM o6pa3oM MOMOIIHHK KOpOJs MOT 6Ll pac-
CaTHuTDb UX TaK, YTOOLI HHKTO He CHIel ¢ BparoM?

- A y te6a 4t0? - cupocua IOpa, KoTopoMy, KOHEYHO, 3aX0TeloCh CHadaja
Y3HATDL, YTO JOCTAIOCh APYTY.

JIéBe mocTaloch Mpo MaxMaTHCTOB. MalLYHKH ¢ yBIeYeHHEM CTalH pemaTh
3agayqH.



Experiment 2

aTaac ['attes]

aTxac [a'tlas]

6e3 yctamu [bi1'zustslil]
Becela ['viesiiota]
peceauTDh [Viiosi'liti]
Becelo ['viesiiota]
pecenne [vir'seliji]
pLicBaTala ['visvatota]
raga ['gada]

roga [ga'da]
romosoit [goda'voj]
ropox ['gorst]
ropoaa [gora'da]
rocmopa [gospa'da]
rocronn [ga'spoti]
rocroxa [gospa'3a]
rposu ['grozi)
rposni [gra'zi]

nana [da'ta]

aaxo ['data]

moporo ['doraga]

Experiment 3

Aavasaksa
asukkaana
haaskata
kaakattava
kalastaa
kalastava
kana
karkaava
lakatkaa
maalaamassa
maattava
makaamassa
naarakasa
paalata

moporoi [dora'goj]
moporo# [da'rogsj]
3aMok ['zamok]
3aMoK [za'mok]
samyxeM ['zamuzom]
3a MyxeM [za'muzom]
apaia ['zvatal

apana [zva'la)

Mana [ma'ia]

Maio ['mata]

mouog, ['motot]
Mouofa [mota'da]
MoloaeTs [mota'dieti]
Moxogo ['motada]
moioxoi [mota'doj
Mosoxe [ma'to3i]
nagana ['padota]
nagaTs ['padati]
nuaagy ['ptatfiu]
nuaagy [pla'tfu]
noroaa [pa'goda]

palaamassa
palaavana
palavassa
parantava
parasta
raahaamana
raakana
raatavana
rakastaa
rakastama
raskaana
saamatta
saatavana
salaama
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noronu [pogadii]
nopana [pada'ia]
nopaTs [pa'dati]
npasa [pra'va]

npaso ['prava]
npoxoxuit [pra'xosij]
npoxoxy [prexazu]
cpaTana ['svatata]
cTalo ['stata]

crapa [sta'ra]
crapui ['starg]
cTona [sta'ta]
cTopoxa ['storeza]
cTopoxa [stora'za)
ycrabaTh [usta'vati]
ycTana [u'stata]
xomona [xotada]
xomoxHo ['xotodna]
xomopHLH [xa'todny]

salakalla
salama
sama
samaa
samana
tappavaa
tasattava
tavaavana
tuli

tuuli
Vaajala
vakavana
varmaankaan
vastaavassa
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Experiment 4

aalto
aamu
aasi
aate
aatto
ala
alaan
alan
alas
alkaa
allas
haastaa
jalat
kaada
kaadat
kaappaa
kaappi
kaataa
kala
kalaa
kalla
kappa
kasa
kasaa
kasaat
kassa
kassat
laadi

aTnac ['attos]
aTinac [a'tlas]
6a6am ['babom]
6apxa ['barza]
6apxa [ba'rza]
6apxam ['baram]
6apxam [ba'r3am]
606am [ba'bam]
pasaM ['vazom]
pana ['va'ia]
panom ['vatom]
Bo3aM [va'zam]
poxa [va'la]
ponaum [va'lam]
raga ['gada]
ragaum ['gadom]

laadit
laahaa
laakso
laattaa
laatu
lakkaa
maalaa
maalaat
maali
maata
malli
mallit
naarmu
paahtaa
paasaan
paasaat
paasto
paatti
paha
pahat
paja
pakan
pakka
pala
palaa
palaan
palaat
palan

ruaapaum [gla'vam]
raapaM ['gla'vem]
ruasa ['glaza]
ruasa [gla'za]
raasam [gla'zam]
ruaasoM ['glazom]
ropa [ga'da]
rogam [ga'dam]
nana [da'ta)

naio ['daia]
pamam ['damom]
nomam [da'mam]
saMKaM [za'mkam]
samkaM ['zamkom]
sanax ['zapax]
samax [za'pax]

parjaat
passaat
pata
pataa
patsaat
saada
saadaan
saalis
saari
saaste
saatan
saattaa
sadan
sata
sataa
sataan
tapaa
tappaa
tasaan
tasan
tatti
tuuppaan
vaara
vaaraa
Vaasaan
Vaasan
varaat
vartaat

spaia ['zvata]
spana [zva'la)
kapa ['kara]

Kacca ['kas:a]
kopa [ka'ra]

Koca [ka'sa]

naTka ['tatka]
noTka [1a'tka]
Maska [ma'ska]
maskam [ma'skam]
Mana [ma'la]

maio ['mata)
Macka ['maska]
MackaM ['maskom]
Macia ['masta]
Maciaa [ma'sla]
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MaciaM [ma'slam] noxkaM [pa'tkam] Cappa ['sav:a)
Mmaciom ['mastam] nomna [pa'pa] caapa ['slava]
Hanan [na'pat] nopa [pa'ra] ciona [sla'va)

Ha 10X ['napst]
napnax [‘padat]
nauxka ['patka]

nankawm ['patkem]

nana ['papa]
napa ['para]

napTawm ['partom]

nacta ['pasta]
nozax [pa'dat]
noxuxa [pa'tka]

Experiment 5

6a3a ['bidza)
6eru [bir'gii]
6ena [bir'da)
6exaTn [bi'zati]
6okan [ba'kdt]
6oxuT [ba'liit]
6uika [bi'ka]
6uikam [br'kam]
pa3sa ['vaza)
pase ['vazi] (?)
Baxa ['valis]
paparT ['varist]
pesu [vi1'zii]
pesyT [vir'ztit]
poas [va'zia]
psaiu [viali]
rafa ['gada]
Iamu ['gali1]
racuth [ga'siiti]
racar ['gasiat]
rona [ga'da]
ronu [ga'nii]
ropaT [ga'riat]
ropuT [ga'rit]
ry6am [gu'bdm]
ryau [gu'dii]
rypat [gu'diat]
ryme ['gufi]
ropaum [ga'ram]
ropaT [ga'riat]
nannm ['dali]

noptaMm [pa'rtam]
nocta [pa'sta]
npasa [pra'va]
npasam [pra'vam]
npaso ['prava]
npasoM ['pravem]
paca ['rasa]

popaia ['rvaia]
poaia [rva'ta)
poca [ra'sa]

mamu ['dama]
xaTta ['data]
matam ['datom]
maTo [da'ts]
dexa [di1'ta)
meTs [ditia]
anma ['dima]
aans ['diadi]
aansam [diadiom]
ny6a ['diiba]
xapa [3a'ma]
xeHa [31'ma]
xuid ['3ilh]
saHan ['zanist]
3a pac [za'vas]
3una ['Ziina]
3opH [zA'Vii]
3ona [za'via]
H3oM [1'zium]
kupai [ki'daj]
kons [ka'nia]
xonaTs [ka'pati]
xonu [ka'pii]
Koca [ka'sa]
KocHTD [Ka'siiti]
kocs [ka'sia]
kynu [ku'pi]
Kkynat ["kupiat]
nareps [tagiior]
aexats [li'zati]
xenutn [l1'piit]

copa [sa'va]
cnaxa ['spala]
cnaua [spa'ia]
cTana ['stata]
ctouna [sta'ta]
maraum [[a'gam]
maroM ['[agom]
mapam [[a'ram]
mapou ['[aram]

netaTs [li1'tati]
netsaT [l1'tat]
JIupa ['Vida)
Jupe ['Pidi]
amca [Vr'sa]
ayna [tu'na]
ik [
JTo6a ['1'aba]
mo6s [lu'bia)
naxem [lazom]
aaxet [Vazot]
manaM [ma'dam]
maina [ma'la]
MaMme ['mamis]
Mama ['mafal
muia [mi'kd]
MuIo ['miita]
Moum [ma'tfii]
MLITHIX ['mitix]
msid ['mialil]
Ha pac [na'vas]
Hamo ['ndda)
Haps ['madis]
Haxan [nazat]
HamH ['amii]
Ha Jac [na'tfias]
He AaM [ni1'dam]
HecH [ni1'sii]

He mu [ni1'fii]
Huna ['niina]
Horu [na'gi]
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HoxXa [na'3a]
HocH [na'sii]
HAHA ['nianis]
nanaM ['papsm]
napap [pa'rat]
napoM ['param]
nuso ['piiva]
nua ['piili]
mumH [pi'[i]
norac [pa'gas]
moxam [pa'dam]
noxats [pa'dati]
noxap [pa‘zar]
noxapb [pa'3ari]
moka [pa'ka]
noxs [pa'lia]
noHATD [pa'niati]

6a6ymex ['babufsk]
6anopatp ['batovoti]
6erute [bi1'giiti1]
6utas ['biitaji]
6utoro ['biitova]
6okamu [ba'kami]
6ymara [bu'maga]
6upaet [bi'vajiot]
posuTe [Va'Ziith]

B yaunax ['vuliitsax]
pupenH ['viviadi] pur-
prigyMas ['vidumof]
BLIHOCHTD [Vina'siiti]
puaHTaB ['vitfiitof]
ropopuM [gova'rim]
ropopuT [gova'riiti]
rogutoes [ga'diitsa]
napana [da'vaia]
navamu ['datfismii]
nepuna [di1'viitsa]
norons [doga'nia]
mo natu [dopi'tii]
noTaryTh [dath'nuti]
namaMmi ['damomii]
XKapuiaacy ['3artes’]
sa6oaut [Zoba'liit]
3a Baueit [za'valisj]
3apanm [za'viali]
sapaHeT [za'vianiist]
3aHoBa ['zanava]

natH [pi'ti]
AT ['piaty)
pana ['radal
pan ['radi]
panu ['radi]
paMok [‘ramok]
paca ['rasa]
poca [ra'sa]
panu ['r'di]
cana ['sada]
capm [sa'di]
caMa [sa'ma]
Cu6upy [sh'biiri]
capat [s1'diat]
cunui ['siniij]
criHa ['sina]
cameM ['siadiom]

3aHATO ['zanista]
Kasaioch [ka'zatssi]
kynuam [ku'piilit]
kopuna [ka'riitsa]
aeruso [l1'niva]
aetute [lh'tith]
nopuTe [la'viith]
motukH [luthikom]
MaMHHH ['mamimns]
MaTepH ['matiori]
MamuHL [ma'fini]
murtas ['mitoji]
Hagenax [nodi'vat]
HaauTo [na'lita]

Ha monax [nepaliax]
Ha Te6a [natii'bia]
Hay4aT [nautfist]
Havalno [na'tfiata]
HavuHad [noatfi'nat]
He Konux [niioka'piit]
He ToMai [nieta'maj]
He TasuM [ni1'tazim]
He Hafio [nii'nada]

He naad [ni'piili]

He numems [ni1'piifsf]
He MOHATD [niiapaniati]
He myMH [nilsfu'mii]
napnana ['padsia]

o Mame [A'mamii]
namaTH ['pamisti]

Tans ['tanis]
Tamums ['tafif]
Te64 [th'bial
TEXHI ['HiXy)
THXO ['tixa]

TH Xe ['tizo]
TaHeM ['tHaniom]
TAHH [th'ni]
XoTAT [xa'tat]
xoTs [xa'tia]
mard [[a'gli]
maroM ['[agem]
mupe ['[irh]
mupuTh ['[iriti]
mami ['[lami]

nanama [pa'pafa]
nepena4 [piarih'dat(i]
nuporaM [piira'gam]
noGenuts [pabidiiti]
nosesu [psvi1'zi]
noragath [paga'dati]
nokasas [pokazaf]
nokasathb [pekazati]
nokynats [paku'pati]
nonetat [polir'tiat]
noxamu [pa'lami]
noMmsnu [pa'miali]
HOHHMATD [panii'mati]
nopsanok [pa'radek]
nocupu [pash'dii]
nsroro ['piatova]
naTad ['plataji]
panosars ['radavati]
purxast ['rizaji]
puixero ['Tizova]
camoro ['samava]
caxapa ['saxara]

c yxaca ['suzosa]
cunTap [[i1'taju]
canere ['siadiati]
TaMana [toma'da)
TamuTe [ta'[iith]
THmHHa [th[1'na]
Topapum [ta'varifi]
ynupuTh [udi'viiti]



xoTHTe [Xa'titi]
quTaTens [tfi'tatisli]
qyxas [tfiu'3aj1]

mapukaum ['fariikom]
mapamu ['faromi]
ssukH [jize'kii]

kiri
kiva
pasaati
saatava
sakarat
salaman
makaat
takana
tavat

Experiment 6

asukkaana
masentavaa
palaavana
parantava
roskaamana
saatavana
salaamana
salamana
samovaari

aTaMaHma [ata'manfa]
6anopana [‘batovota]
6anopanaco ['batovotosi]
moragaTtnes [doga'datsa]
Kallopalna [‘3atovetal
Xalopanach [3atovatasi]
3akasana [za'kazona]
sakaTana [zoka'tata]
sakonmonal [zokoetda'vat]
samakopaTh [Zopoka'vati]
konokona [kotaka'ta]
Konokoaam [kotoka'tam]
naposapka [para'varka]
napopapkaM [pora'varkom]
noxaional [pa‘3atovet]
pasmasaHa [ra'zmazona)
caMoBapa [soma'vara]
caMopapaM [Soma'varom]

197



	ABSTRACT
	ACKNOWLEDGEMENTS
	PHONETIC TRANSCRITION OF RUSSIAN AND OTHER SYMBOLS
	LIST OF FIGURES
	LIST OF TABLES
	CONTENTS
	1 INTRODUCTION
	2 COMPARISON OF SOUND SYSTEMS
	2.1 Phonological and phonetical system of Russian
	2.2 Phonological and phonetical system of Finnish in comparison with Russian
	2.3 Phonetical structure of words
	2.4 Stress systems and rhythmic structure

	3 PHONETICS IN THE FOREIGN LANGUAGE LEARNING
	3.1 Interference
	3.2 Role of teaching phonetics in the second language learning

	4 PROCEDURE
	4.1 Research area and questions
	4.2 Material, subjects and methods

	5 RESULTS
	5.1 Perception of word stress
	5.2 Duration of sound segments
	5.3 Quality features of segments in Russian
	5.4 Fundamental frequency

	6 DISCUSSION
	6.1 Durational differences in Russian and Finnish
	6.2 Quality differences of Russian and Finnish
	6.3 Role of Fₒ-pattern in word prosody
	6.4 Conclusion
	6.5 Future plans

	PEЗЮME
	YHTEENVETO
	REFERENCES
	APPENDIX



