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Abstract. Recordings of spontaneous speech and scripted reading were analyzed
to test the hypothesis that there is stress-related duration variability among the
dialects of Erzya. This article reports the results of measurements on the dura-
tional relations between stressed and unstressed syllable nuclei in disyllabic
words produced by 40 speakers. The data allowed distinguishing four groups
of idiolects with regard to the durational characteristics of the adjacent syllable
nuclei. In the group of idiolects characterized by the use of full vowels within
a word, the duration of the syllable nuclei tended to be equal. The analysis
of variance showed that differences between the duration of stressed and
unstressed syllable nuclei were statistically not significant. In three groups of
idiolects that are characterized by the occurrence of reduction in unstressed
syllables, vowels under stress were found to be longer than in unstressed
syllables; variance in the duration of the syllable nuclei for these groups was
significant. Hence, in the types of idiolects that have reduction, duration is
likely to be used as a correlate of stress. Cross-idiolect data exhibited a
complexity of interrelationship between some of the varieties referred to
different groups. Differences in the duration ratios between the syllable nuclei
for separate idiolects were not statistically significant, which implies that there
are borderline cases among the groups. The measurements of spontaneous
speech and script reading produced analogous results. In the course of analysis,
some of the segmental effects upon the durational relations between the
syllable nuclei in the varieties were noted.
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1. Introduction

Spoken varieties of Erzya have been primarily classified according to the
patterns of vowel distribution in initial and non-initial syllables. Distinc-
tion has been made between groups of dialects characterised by the use
of full vowels within a word and groups of dialects in which reduction
of vowels in non-initial unstressed syllables occurs (Itkonen 1971; Cygankin
1977 : 19–30; Rédei 1984; Ermuökin 1984; Keresztes 1990 : 16–17; Feok-
tistow 1990). In view of this difference, it would be relevant to suggest
that there is also stress-related duration variability in Erzya. Vowel reduc-
tion implies that duration is an important correlate of stress (Lindblom
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1963; Dauer 1983; Aguilar, Balari, Castellví, Marín, Vallverdú 2003 : 2771—
2772). A study of alternations in the assignment of stress in Erzya spon-
taneous speech (Aasmäe, Ross 2005) has revealed a relationship between
the frequency of initial and non-initial stress and occurrence of full and
reduced vowels. Namely, alternations of initial and non-initial stress were
found to be more frequent in idiolects that use vowels of full formation
while the tendency towards initial stress was dominant in idiolects char-
acterised by reduction. The authors have suggested that reduction can have
developed due to the diminishing mobility of alternating stress. Four groups
of idiolects were differentiated in accordance with the occurrences of stress
on the initial and non-initial syllables. On the acoustic level, attempts to
establish factors determining the correlates of stress in Erzya have not
yielded definitive results. It can be inferred from the data reported hitherto
(Bajäura 1961 : 257—258; Baitchoura 1982 : 57—58; Lehiste, Aasmäe, Meis-
ter, Pajusalu, Teras, Viitso 2003; Estill 2004) that the durational character-
istics of syllable nuclei in dialects vary. Comparable results have been
obtained from measurements on similar idiolects while the use of different
sources of material has given rise to controversial conclusions. For example,
duration has been regarded as the main correlate of Erzya stress in a com-
parative study of Turkic and Finno-Ugric languages by Baitchoura (Baj-
äura 1961 : 257—258; Baitchoura 1982). Measurements were made on the
productions of a speaker born in Guzyncy (Mordva). The values of average
duration in stressed and unstressed, open/closed, syllables for the vowel
a, for instance, were 191/178—157/144(ms) (Baitchoura 1982 : 57–58). In
the results on duration measurements reported by I. Lehiste, N. Aasmäe,
E. Meister, K. Pajusalu, P. Teras, T.-R. Viitso (2003 : 96—98), at least two
groups of data can be distinguished. Vowels under stress were found to
be longer in the productions of the speakers from Koçckurovo, Papulevo
(Mordva) and Napolnoje (Chuvash). Averaged values of the duration of
stressed and unstressed syllable nuclei for speaker NA (Koçckurovo), for
instance, were 141—125(ms) in a phrase-final position and 134—108(ms)
in a sentence-final position. Part of the data, the productions of the
speakers from Lu Énga and ÇZabino (Mordva) as well as Bestuçzevka and Ki-
vatsk (Orenburg), showed that the duration of vowels in non-initial
unstressed syllables was either equal to that of vowels under stress or
exceeded it, e.g.: 126—136(ms) in open syllables and 126—128 (ms) in an
open and closed syllable for a sentence-final position (speaker NK, LuÉn-
ga). The varieties spoken in Guzyncy and Koçckurovo differ but they are
both referred to dialects characterized by reduction; the varieties spoken
in the area including Lu Énga and ÇZabino use full vowels within a word
(Cygankin 1977 : 19—30). Taking into consideration the overall results on
duration obtained in the study, the authors have concluded that duration
does not serve as a reliable stress cue (Lehiste, Aasmäe, Meister, Pajusalu,
Teras, Viitso 2003 : 61, 85). A manual of the phonetics of Erzya and Moksha
(Bondarko, Polqkov 1993 : 136) maintains that the duration of unstressed
syllable nuclei in Erzya, unlike in Moksha, does not generally differ from
the duration of stressed syllable nuclei. The authors, however, did not give
any information concerning the origin of the speaker(s). Acoustic data
reported by D. Estill (2004) in a study dealing with the issue of diachronic
change in the placement of Erzya stress also refer to an idiolect from ÇZa-
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bino; the author claims that the leading correlate of stress in Erzya is dura-
tion (Estill 2004 : 200—211). The nuclei of initial stressed syllables in the
majority of test words listed by D. Estill (2004 : 223—226) were longer
compared to the nuclei of non-initial unstressed syllables, e.g.: 144—112(ms)
in tarad ’branch’. In some cases, unstressed syllable nuclei were longer
than stressed syllable nuclei or the length of the two vowels was nearly
equal, e.g.: 112—150(ms) in targi ’pull, draw’ and 106—103(ms) in Ésorma
’pattern, letter’. Diverging results on a same idiolect in the two studies
might have been caused by a number of factors. Among the sources of
temporal variability, such factors as changes in speech tempo, the length
and phonetic environments of the utterances, prosodic contours, as well
as speaking style have been suggested by different authors (e. g., Peterson,
Lehiste 1960; Allen 1968; Torstensson 2004). Durational difference condi-
tioned by syllable structure in Erzya has been noticed in Baitchoura 1982,
as mentioned above. I. Lehiste, N. Aasmäe, E. Meister, K. Pajusalu, P. Teras,
T.-R. Viitso (2003 : 53, 58, 84) have observed ”a certain amount of condi-
tioned variation” in closed and open syllables. Concerning the role of dura-
tion in manifesting primary stress, the authors write that this is an unsolved
question. It emerges from the comparison of previous findings that research
using more speakers is warranted to evaluate the temporal relations
between stressed and unstressed syllable nuclei in Erzya.

This article evaluates the results of an empirical study of the duration
of stressed and unstressed syllable nuclei in disyllabic words produced by
forty speakers originating from twenty-nine locations in the Mordvin
Republic and diaspora. The test materials included spontaneous speech
and script reading. The phonetic research of the characteristics of conver-
sational speech and reading has been of growing interest of late (Boloto-
va 2003; Bondarko, Volskaya, Tananaiko, Vasilieva 2003; Engstrand, Krull
2003; Strangert 2004). In this study, the use of the two sources served the
purpose of obtaining sufficient material. It was essential to make obser-
vations on spontaneous speech since Erzyan communities actually use the
spoken varieties. The results of auditory analysis (Aasmäe, Ross 2005)
showed, for example, that it was possible to gain an insight into the
tendencies of stress assignment using spontaneous speech. To obtain a
larger amount of comparable productions of different speakers, script
reading was used. The limitation of this type of material in the case of
Erzya is that speakers are susceptible to mixing the idiolect and norm
while reading. In such cases, for example, reduced vowels occurring in a
part of dialects can be occasionally replaced by full vowels. During the
analysis, the data were checked for possible effects of the script written
in the literary language upon the productions of the speakers.

2. Data analysis

2.1. Experimental design

The material under discussion included disyllabic words which in the
auditory analysis of the material were assigned initial stress. The location
of stress was established through repeated listening to the material by the
author who is a native speaker of Erzya. Spontaneously produced utter-
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ances were one-word responses of the speakers recorded in an informal
dialogue, as illustrated by the following example:

Question: ulÍitÍ-araÉstÍ jalgat? ’do you have friends?’
Response: ulÍitÍ ’yes, I do’.

The segmental and morphological structure of the words varied: velÍe
’a village’, velÍeÉs ’the village’, velÍeÉntÍ ’(of) the village’, oçsso ’in a city’, oçssoÉs
’the city’, araÉs ’no, not’, apak ’not’, ulÍi ’is’, ulÍitÍ ’are’, ulÍÉniÉn ’I was’, kudo
’a house’. The total number of tokens obtained was 315. Recordings were
made by 33 speakers of the same age group (19—21 years); at the time of
recording the speakers lived in rural areas where they mainly used Erzya.
The script reading material included test words that were read within the
carrier sentence ValoÉs ... erÉzaÉn ’The word … is Erzyan’. The words differed
by the types of segmental structure. Morphological variation was con-
strained; the word list included nouns in the nominative case, singular,
e.g.: pize ’nest’, jarmak ’money’ and verbs in the form of the infinitive with
the ending -ms, e.g.: kozoms ’to cough’, peçckems ’to cut’. The total number
of tokens obtained was 350. The material was read by 7 speakers (aged
25—37) who actively used spoken Erzya, were norm-aware and were also
exposed to Russian and other languages during their studies or profes-
sional involvement. The speakers were asked to read the sentences at their
pace.

The recordings of the dialogues were performed by an experienced
technician in the studio of the phonetics laboratory of the Mordvin Peda-
gogical Institute. Script reading material was recorded in the studio of the
Radio and Television Broadcasting Station of the Mordvin Republic. Pro-
fessional equipment used for recording in both cases consisted of a micro-
phone MD-16, a recorder MÅZ-28 (recording at 38.1 cm/sec.) and a panel
RKS-02. The recordings were subsequently digitalized and transferred to
16 bit/48kHz wav-files using a computer equipped with a Creative Labs
SoundBlaster Extigy soundcard and Adobe Audition 1.0 software. For the
playback of the tapes, a ReVex B77 MK II Stereo tape-recorder was used.
Measurements were made of the values of duration of vowel segments
using the software program PRAAT. The procedures and analysis were
carried out in the Phonetics room of the Department of Estonian and Finno-
Ugric Linguistics of the University of Tartu.

2.2. Idiolect groups

The target groups were initially defined through an auditory analysis. As
a point of departure, the aforementioned grouping of Erzya dialects was
considered. Further, the place of stress in the test materials was estab-
lished. The occurrences of initial and non-initial stress in the idiolects were
found to be associated with types of vowel distribution. Initial stress
dominated in the idiolects characterized by the reduction of vowels in non-
initial unstressed syllables. Alternations of stress were more frequent in
the idiolects that use full vowels within the word. As a result, four groups
of idiolects were defined (Aasmäe, Ross 2005). The values of relative
duration between stressed and unstressed syllable nuclei in the speakers’
productions were subsequently used to tally the idiolect groups.
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Concerning the vowel segments in Erzya (i, e, u, o, a), I. Lehiste, N. Aas-
mäe, E. Meister, K. Pajusalu, P. Teras, T.-R. Viitso (2003 : 62—67, 85) have
established that in unstressed syllables, they exhibited the expected central-
ization which was realized somewhat differently in the five vowels. In the
material observed by the authors, vowel reduction did not constitute sub-
stitution of a stressed vowel by a reduced vowel, but it was a continuum,
a process by which vowels were gradually more or less reduced. The studies
of dialects referred to above have established a regular representation of
reduced vowels in certain positions; the quality of the reduced vowels
varies in different dialects. As acoustic data pertaining to reduced vowels
have been missing, in this work, a general symbol (˝) is used to mark reduc-
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tion. The symbols ∑e, ∑o, ∑a correspond to weakened e, o, a; the symbol ∑a
also refers to a reduced o in a word-final position, as in kudo/kud∑a. 

Below is a brief description of the resultant groups. In the list of place
names, the abbreviation (MR) stands for the Mordvin Republic.
1. Origin of the speakers: Ardatov, ÇCukaly, Lu Énga (Ardatov, MR); Alovo,
Andrejevka, Mordovskije Dubrovki, Nizovka (Atjaçsevo, MR); Paradejevo
(I çcalki, MR); ÇCornaja Re çcka (Isakly, Samara), Ivancevo (Lukojanov, Niçznij-
Novgorod), Mordovskoje AfoÉnkino ( ÇCerem çsan, Tatarstan). The idiolects
are characterized by the occurrence of the full-formation vowels e, i, o, u,
a both in initial and non-initial syllables (with the exception of u which
is not used in unstressed syllables), e. g.: kudo ’home’, velÍe ’village’, oçsso
’in the city’, oçsoÉs ’the city’. The distribution of vowels is common to that
in the literary language. Alternations of initial and non-initial stress in the
dialects are the most frequent of the four groups. 
2. Origin of the speakers: Djurki, KelÍvjadni, Ku çcenjajevo, Mordovskije Sire-
si, Saban çcejevo, Tarasovo (Atjaçsevo, MR); Varmazejka (Bolçsoje Ignatovo,
MR). The idiolects are close to those of group 1; however, sporadic reduc-
tion was observed in the utterances of the speakers, e.g.: kud∑o/ ∑a, kudu,
velÍ∑e, oçss∑o/ ∑a, oçsoÉs/oçs∑oÉs. Alternations of initial and non-initial stress are less
frequent than in group 1.
3. Origin of the speakers: Berezniki, Guzyncy, Staryje Najmany, ÇSuguro-
vo (Bol çsije Berezniki, MR); Papulevo (Içcalki, MR); Standrovo (Tenguçsevo,
MR). The common feature of the idiolects is moderate reduction; charac-
teristic is the use of the vowel ä, e.g.: kud∑a, kudu, välÍä, oçss∑a, oçsoÉs. Initial
stress is less dominant than in group 4.
4. Origin of the speakers: Dubjonki (MR); Koçckurovo, Sabajevo (Ko çckuro-
vo, MR); Drakino (Torbejevo, MR); Malyj Tolkaj (Pohvistnevo, Samara).
The idiolects are characterized by extensive reduction. The use of the vowel
ä is also a feature of the idiolects, cf.: kud∑a, kud˝, välÍä/˝, oçssça/˝, oçs˝És.
Stress is dominantly on the first syllable.

3. Results

3.1 Data of spontaneous speech

The results of measurements on spontaneous speech are presented in Table
1 as inter-group data. They include the values of average duration for
vowels in stressed and unstressed syllables (V1, V2) and the value of
average relative duration (V1/V2) across the original measurements for
each group, with the values of standard deviation. Mean duration and
standard deviation were lower for groups 1 and 2. However, the duration
ratios differentiate between the data for group 1 and groups 2, 3, 4. The
nuclei of stressed and unstressed syllables tended to have equal duration
in the idiolects of group 1 while in the idiolects of the other three groups,
the nuclei of stressed syllables were longer than those of unstressed
syllables. The values of absolute and relative duration were also the smallest
for group 1. This is consistent with the use of vowels in initial and non-
initial syllables, mentioned in 2.2. There was less variation in the types of
vowels occurring in the idiolects of this group. The auditory analysis of
the material showed that full vowels (e, o, i, u, a) occurred both in the
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first and second syllable (with the exception of u). In the data of group 2,
the duration ratio and standard deviation were higher than those for group
1. The use of vowels in stressed syllables in the idiolects of this group was
the same as in group 1. However, in unstressed syllables, in addition to
e, o, a, weakened ∑e, ∑o, ∑a occurred; o was occasionally replaced by u (kudo/u).
In some idiolects, reduced ˝ appeared (kud˝). In groups 2 and 3, the dura-
tion ratios were nearly the same but there were higher values of standard
deviation both for absolute and relative duration for group 3. The disper-
sion of the values was especially high for V2. In the idiolects of this group,
6 full vowels (e, o, i, u, a, ä) occurred in the first syllable; in non-initial
syllables, except the full vowels (i, u, o, a, ä), there were allophones of
reduced ˝ and ∑a. Higher values of absolute duration and standard devia-
tion observed in the data of group 3 may be due to the occurrence of low
front ä both in the first and second syllable (välÍä, välÍiÉs, välÍiÉntÍ, ulÍä) in
nearly all the idiolects of this group. In the idiolects of group 4, ä mainly
occurred in the first syllable (välÍä/˝, välÍiÉs, välÍiÉntÍ, ulÍä/˝). Due to a regular
reduction in the unstressed syllable, mean duration and standard devia-
tion for V2 were not high but the duration ratio was the highest among
the groups. The vowel ä is represented by e, i in the idiolects of group 1
(velÍe, velÍeÉs, velÍeÉntÍ, ulÍi) and e, ∑e/i in those of group 2 (velÍ∑e, velÍ∑eÉs, velÍ∑eÉntÍ,
ulÍ∑e/i). The analysis of mean values of duration in the inter-group data
established the following types of relation between the syllable nuclei.
Average duration ratios for the groups were within the range 1.0—1.2; the
value of relative duration increased from group 1 through group 4. The
values of standard deviation for absolute and relative duration were higher
for groups 3 and 4, compared to groups 1 and 2. Thus, the data exhibited
a higher level of duration variability in groups of idiolects characterized
by reduction. In group 2, reduction was less salient. In literature, higher
values of standard deviation in languages having vowel reduction have
been reported by E. Grabe, B. Post, and I. Watson (1999). The authors
related this finding to vowel quality. English has full as well as spectrally
reduced and shortened vowels. The consequence is a high level of vari-
ability in vowel durations. French does not have vowel reduction and the
level of vocalic variability is significantly lower.

Table 1
Mean values of absolute and relative duration 

for stressed and unstressed syllable nuclei in spontaneous speech data 
(M — mean, SD — standard deviation)

Idiolects Number Number  Value V1 (ms) V2 (ms) V1/V2
of speakers of tokens

Group 1 13 112 M 110 108 1.03
SD 17 16.2 0.19

Group 2 9 93 M 108 97 1.13
SD 18.9 16.7 0.22

Group 3 6 54 M 122 111 1.15
SD 21.1 27.4 0.28

Group 4 5 56 M 112 95 1.21
SD 22.5 17 0.28

Total 33 315
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The durational data were evaluated by using the analysis of variance.
First, the values of absolute duration for V1 and V2 across all the measure-
ments within each group were compared. The analysis showed that the
duration variance between the vowels in group 1 was statistically not signif-
icant (p = 0.6). In the data of groups 2 and 4, the variance in the duration
of V1 and V2 was significant at p < 0.0001, in both cases; in the data of
group 3, it was significant at p = 0.01. Further, the values of V1/V2 across
all the measurements in each group were compared in pairs of groups.
As it has been mentioned, the idiolects of group 2 revealed uniformity
with group 1: the mean values of duration were closer to those for group
1. It had also been found that the mobility of stress in both groups was
higher than in groups 3 and 4, reduction in group 2 was not as salient as
in groups 3 and 4. However, the analysis of variance showed that differ-
ences in the duration ratios between groups 1 and 2 were highly signifi-
cant (p = 0.0005). The variance in the duration ratios between the syllable
nuclei was also highly significant for groups 1 and 3 (p = 0.0009) and
groups 1 and 4 (p =< 0.0001). The pairwise comparison of the duration
ratios for the groups of idiolects characterized by reduction, groups 2/3,
3/4, 2/4, showed that the difference between them was not significant: the
values of p were 0.6, 0.3, and 0.06, respectively. The analysis of variance
in the absolute duration between the syllable nuclei thus confirmed the
finding that in group 1, the duration of stressed and unstressed syllable
nuclei did not differ while in the case of groups 2, 3, 4, the differences in
the duration of the vowels were significant. Analysis based on the
comparison of duration ratios between the syllable nuclei differentiated
between group 1 and each of the other three groups but differences between
groups 2, 3, and 4 were statistically not significant. Fluctuations in the rate
of speech and, hence, in the degrees of reduction across speakers and across
tokens in spontaneous speech can be one of the reasons why variance in
V1/V2 between the groups of idiolects characterized by reduction was not
significant.

3.2 Data of script reading

In spontaneous speech, productions of a large number of speakers were
compared on a small number of tokens; in reading, more tokens were
obtained from each of the 7 speakers. The results of measurements on
reading were assessed as inter-speaker and inter-group data. Group 1 was
represented by three speakers; group 4 by two speakers; groups 2 and 3
each by one speaker. Data in Table 2, similarly to Table 1, contain the
values of absolute duration for stressed and unstressed syllable nuclei (V1,
V2), and the values of average relative duration (V1/V2), with values of
standard deviation for each speaker. In the data for group 1, the length
of the syllable nuclei tended to be equal. In groups 2, 3, 4, vowels under
stress were longer than in unstressed syllables. Average duration was higher
in the data of speakers NA and RV compared to the other speakers. Average
duration ratios in the inter-speaker data were within the range 1.0—1.2
and, thus, overlapped with the inter-group results obtained on the spon-
taneous speech material. The average value of V1/V2 for speaker VR was
higher than that for idiolect group 2 in spontaneous speech but it was
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within the range of values for the group; the values of standard deviation
for absolute and relative duration were similar to those observed in the
spontaneous speech material. Standard deviation was the lowest for
speakers VD, PA and NP; the auditory analysis showed that the speakers
maintained an even rate of speech over the readings. In the case of NP,
similarly to the data of spontaneous speech for group 3, standard deviation
was higher for the vowels in the second syllable, due to a complex use of
full and reduced vowels. Certain particularities were observed in the values
of standard deviation in the inter-speaker data. A higher value of stan-
dard deviation for the unstressed syllable nuclei, compared to the stressed
syllable nuclei, was also observed in the data for VL and NA. In the read-
ings by NA, according to the auditory analysis, switching from idiolect to
norm and, hence, substitution of reduced vowels by full ones occasionally
occurred. The idiolect forms piÉrä/i, pizä/i, Ésivä/i, Ésimims, pälÍims were
replaced by the corresponding literary forms piÉre, pize, Ésive, Ésimems, pelÍems.
The high value of standard deviation for V2 in the result can reflect a
complex use of vowels in the unstressed syllable by this speaker. In spon-
taneous speech data, standard deviation for V2 in group 4 was consider-
ably smaller than for V1. In the case of VL, opposite to NA, sporadic weak-
ening occurred in unstressed syllables, which was also reflected in a higher
value of standard deviation for V2. Thus in the data for VL, NP, NA,
which were merged in different groups, the dispersion of the values for
V2 was higher than for V1.

Table 2
Average values of the duration of syllable nuclei in script reading data 

(M — mean, SD — standard deviation; speakers: VD (Mordovskoje AfoÉnkino),
PA, VL ( ÇCukaly), NP (Guzintsi), AB (Dubjonki), NA (Koçckurovo), VR (I çcalki)

Speaker Idiolect Number value V1 (ms) V2 (ms) V1/V2
group of tokens

VD, male 1 50 M 105 106 0.99
SD 9.80 8.38 0.11

PA, male 1 50 M 110 110 1.01
SD 13.26 12.24 0.12

VL, female 1 49 M 124 119 1.06
SD 17.78 19.32 0.17

NP, female 3 51 M 114 106 1.08
SD 12.81 14.26 0.11

AB, male 4 50 M 121 108 1.13
SD 16.90 16.55 0.15

NA, female 4 50 M 149 135 1.14
SD 20.29 24.31 0.24

VR, female 2 50 M 144 121 1.21
SD 15.5 14.01 0.16

Total: 7 4 350

Analysis of variance in the values of absolute duration for stressed and
unstressed syllable nuclei, V1 and V2, showed that in the idiolects of group
1 (VD, PA, VL), the variance was not statistically significant; the values
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of p were 0.3, 0.9, 0.1, respectively. The data of the other idiolects revealed
a significant difference between the values for V1 and V2: the values of p
were 0.004 and 0.002 for NP and NA, respectively, and < 0.0001 for AB
and VR. Subsequently, the duration ratios across the original measure-
ments for each of the 7 speakers were compared to establish the relation-
ship between the groups. A highly significant variance (p < 0.001) was
found between two groups of results — those for speakers VD, PA, VL
(group 1), and those for speakers VR, NP, AB, NA (groups 2, 3, 4). Script
reading data also allowed differentiating between groups 2, 3, 4. Differ-
ences in the duration ratios between the groups were statistically signifi-
cant at p = 0.005. In addition to these analyses, the values of V1/V2 for
pairs of idiolects were compared using the analysis of variance to evalu-
ate the relatedness of the duration ratios for idiolects merged in different
groups. The results of comparison are presented in Table 3. Differences
between the pairs VD/PA and PA/VL referred to group 1 were not
statistically significant; the variance between the pair VD/VL was, however,
statistically significant at p = 0.008. Differences in the duration ratios for
the pair VL/NP and VL/NA were not significant (p = 0.5 and 0.08,
respectively) while the differences in the data for VL/AB were marginally
significant (p = 0.04). As it has been noted, VL and NA had, for different
reasons, a higher value of standard deviation for V2, similarly to NP. The
results for VL can be regarded as borderline; they were interrelated with
those for idiolects merged in different groups. In the case of NA, there
was partial substitution of reduced vowels by full ones due to a mixed
use of the idiolect and norm. The results of the pairwise comparison of
the inter-idiolect data are schematically illustrated in Figure 1 which shows
that differences in the duration ratios for the idiolects within the circles
were statistically not significant. In this continuum of data, the four
idiolects (VL, NP, AB, NA) in the central circle are interrelated: differences
in the duration ratios for the four idiolects were not significant (p = 0.1).
However, variance in the data for VL and AB, as mentioned above, was
marginally significant (p = 0.04). The relatedness of the data exemplifies
a complexity of boundary features that exist between language varieties
(Hudson 1999 : 29). On the other hand, the data for three idiolects — VD,
PA (Group 1) and VR (Group 2), revealed little congruence with the other
part of the cross-idiolect data. Differences in the duration ratios between
the pairs RV/NP and RV/AB that represent idiolects characterized by
reduction were significant at p < 0.0001 and at p = 0.01, respectively. Thus,
the analysis of script reading material yielded the following results. No
difference between the values of absolute duration for V1 and V2 was
found in the idiolects of group 1; in the idiolects of groups 2, 3, 4, vari-
ance between the duration of stressed and unstressed syllable nuclei was
significant. Differences in the duration ratios between stressed and unstressed
syllable nuclei differentiated between group 1 and groups 2, 3, 4 as well
as between groups 2, 3, 4. Pairwise comparison of the duration ratios in
cross-idiolect data revealed an interrelationship between idiolects merged
in different groups.
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Table 3
Levels of the statistical significance of variance (p-value)

in inter-speaker V1/V2 data (pairwise comparison)

Speaker, VD (1) PA (1) VL (1) NP (3) AB (4) NA (4) VR(2)
group

VD (1)
PA (1) 0.4
VL (1) 0.008 0.06
NP (3) < 0.0001 0.001 0.5
AB (4) < 0.0001 < 0.0001 0.04 0.09
NA (4) 0.0002 0.001 0.08 0.16 0.8
VR (2) < 0.0001 < 0.0001 < 0.0001 < 0.0001 0.01 0.09

Figure 1. Relatedness within cross-idiolect data of duration ratios between
stressed and unstressed syllable nuclei.

3.3. Compatibility of the data on spontaneous speech and reading

As spontaneous speech and script reading data were based on samples
that are not identical, a direct comparison between them was not viable.
In order to make a judgement concerning the degree of compatibility
between the results on the two parts, sets of inter-group and inter-speaker
data were considered. Both spontaneous speech and script reading data
showed that in the idiolects of group 1, stressed and unstressed syllable
nuclei tended to be equal while in the other groups of idiolects, vowels
under stress were longer than in unstressed syllables. Comparison of the
values of absolute duration for the syllable nuclei using analysis of variance
produced analogous results in both parts of the material. Statistics brought
out in Table 4 are inter-group results of the analysis of variance in the
values of absolute duration between the stressed and unstressed syllable
nuclei for spontaneous speech and script reading. The values of p show
that differences in the duration of the syllable nuclei in group 1 were not
significant while they were significant in groups 2, 3 and 4. The data in
both parts of the test materials consistently differentiate between the
idiolects of group 1, in which syllable nuclei tended to be equal in length,
and groups 2, 3 and 4, in which stressed syllable nuclei were longer than
unstressed syllable nuclei.

Variance in the inter-group duration ratios between stressed and
unstressed syllable nuclei in the script reading data differentiated between
group 1 and groups 2, 3, 4 as well as between groups 2, 3 and 4; the differences
were significant at p =< 0.0001 in the first case and at p = 0.005 in the second
case (see 3.2). Spontaneous speech data only revealed differences between
group 1 and the other groups, which were significant at p =< 0.0001 (see
3.1), but they did not differentiate between groups 2, 3 and 4.
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Table 4
Levels of statistical significance of variance (p-value) 

in the duration of V1 and V2 for spontaneous speech and script reading

Spontaneous speech Script reading
Idiolect Number Number p-value Number Number p-value
group of speakers of tokens of speakers of tokens

Group 1 13 112 0.6 3 149 0.5
Group 2 9 93 < 0.0001 1 50 < 0.0001
Group 3 6 54 0.01 1 51 0.004
Group 4 5 56 < 0.0001 2 100 < 0.0001

Total 33 315 7 350

As script reading data derive from a small number of speakers, they
were juxtaposed to the spontaneous speech data for single speakers in
order to define whether the results for single speakers are compatible.
As suggested in 3.2., the results for one of the speakers reflected the effect
of mixing the idiolect and norm. Mean values of duration for single speakers
on the two types of material displayed in Table 5 were obtained from
a) a same speaker (in bold), b) speakers originating from a same loca-
tion, c) speakers from different locations representing a same idiolect type.

Differences in the duration ratios between stressed and unstressed
syllable nuclei in the spontaneous speech and script reading data in all
the cases, irrespective of the pairs of idiolects compared within each group,
were statistically not significant. Hence, the results produced by counter-
part speakers (or same speaker) in the two parts of material can be con-
sidered congruent. In group 1, the results of two speakers from M. AfoÉnki-
no, four speakers from ÇCukaly and a speaker from Paradejevo were
compared. The mean values of duration for V1 and V2 tended to be equal
in all the cases, unlike those in groups 2, 3, and 4, in which stressed syllable
nuclei were longer than unstressed counterparts. In group 1, the produc-
tions of speaker VL in both parts showed a somewhat higher duration
ratio and a higher value of standard deviation for V2 compared to V1 than
the values for the other speakers. In group 2, data of three idiolects (Var-
mazeika, Saban çcejevo and I çcalki) were confronted. The values of V1/V2
ranged between 1.12 and 1.21; standard deviation for V1 in all the three
cases was higher than that for V2. With respect to the representation of
vowels in unstressed syllables, group 2 was not uniform. In the produc-
tions of RV (I çcalki), full vowels were somewhat weakened, in those of LT
(Varmazejka), full vowels sporadically alternated with ˝, e.g., kudo/˝, while
the productions of MN (and other speakers from Sabançcejevo, as well as
those of the speakers from Djurki and Mordovskije Siresi) were charac-
terized by the use of ˝ which changed into a strong variant in the condi-
tion of stress shift in trisyllabic words, e.g.: kuëd˝s˝/kud˝ës˝. This type of
reduction is common to group 4, in which processes of reduction are,
though, far more extensive. The idiolects of group 3 shown in the table
originate from Guzyncy and Staryje Naimany. The duration ratios ranged
between 1.08 and 1.19; the dispersion of the values for V2 was higher than
that for V1 or nearly the same for both vowels. In group 4, the duration
ratios ranged between 1.11 and 1.24. The values of standard deviation were,
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generally, higher than for the idiolects of group 2, with which it shares a
feature of reduction mentioned above. A higher value for V2 was observed
only in the results for NA. Thus, the results of single speakers brought out
from the two parts of analysis were comparable within each group, with
the exception of the data for two speakers. In the data for VL (group 1) and
NA (group 4), there were higher values of standard deviation for V2
compared to V1, unlike the results for the other speakers in the groups. The
sources of the atypical results for the groups have been considered in 3.2.

Table 5
Mean values of duration (M — mean, SD — standard deviation) 

for stressed and unstressed syllable nuclei in spontaneous speech 
(12 tokens per speaker) and script reading (50 tokens per speaker)

Spontaneous speech                              Script reading  
Speaker Value V1 V2 V1/V2 Speaker Value V1 V2 V1/V2

Group1 LS M 120.2 131.2 0.92 VD M 105 106 0.99
MAf SD 22.05 8.044 0.16 MAf SD 9.8 8.4 0.11
VL M 103.9 99.38 1.06 VL M 124 119 1.06
ÇCuk SD 7.882 12.35 0.13 ÇCuk SD 17.8 19.3 0.17
RL M 109.4 118.7 0.93 PA M 110 110 1.01
ÇCuk SD 16.16 16.82 0.07 ÇCuk SD 13.3 12.2 0.12
NA M 104.9 112 0.95
ÇCuk SD 15.28 12.64 0.18
NP M 113.4 110 1.03
Pard SD 10.95 4.751 0.10

Group2 LT M 99.57 83.36 1.2 RV M 144 121 1.21
Varmz SD 16.67 8.62 0.20 I çc SD 15.5 14.01 0.16
MN M 120.4 108.8 1.12
Sb çc SD 17.8 13.8 0.20

Group3 VN M 126.2 111 1.15 NP M 114 106 1.08
Guz SD 12.84 11.9 0.15 Guz SD 12.8 14.3 0.11
MA M 105 93.78 1.19
StNaim.  SD 17.2 21.28 0.38

Group4 OK M 93.85 84.46 1.17 AB M 121 108 1.13
Dub SD 19.98 16.92 0.41 Dub SD 16.9 16.6 0.15
NB M 120.2 109.1 1.11 NA M 149 135 1.14
Sab SD 29.04 14.46 0.25 Ko çc SD 20.3 24.3 0.24
OK M 122.9 100.6 1.24
MTol SD 18.09 12.14 0.22

Locations: MAf — Mordovskoje AfoÉnkino, ÇCuk — ÇCukaly, Pard — Paradejevo; Varmz
— Varmazejka, Sbçc — Sabançcejevo; Içc — Içcalki; Guz — Guzyncy, StNaim — Staryje
Najmany, Dub — Dubjonki, Sab — Sabajevo, MTol — Malyj Tolkaj, Koçc — Koçckurovo.

4. Conclusions

The analyses of temporal relations between stressed and unstressed syllable
nuclei on the material of disyllabic words produced by a large group of
speakers revealed inter-idiolect group differences. Four major groups of
idiolects were distinguished with respect to the type of durational rela-
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tionship between the syllable nuclei. In a group of idiolects characterized
by the use of full vowels within a word, the duration of the syllable nuclei
tended to be equal. The main features of these idiolects are common to
the literary language. In three groups of idiolects, stressed syllable nuclei
were found to be longer than unstressed syllable nuclei. The idiolects of
these groups are characterized by the occurrence of reduction in unstressed
syllables. The extent of reduction observed in the three idiolect groups
varies. The data imply that in the spoken varieties of Erzya characterized
by reduction, duration is likely to be used as a correlate of stress. Dura-
tion variability is manifest differently in the three groups of idiolects char-
acterized by reduction. The durational characteristics of stressed and
unstressed syllables in different types of idiolects exhibited a complexity
of interrelationship, which shows that there are borderline cases among
the four types of varieties. Overlapping results for some idiolects were
associated with similar processes of reduction and types of the distribu-
tion of full and reduced vowels in unstressed syllables. The results of
measurements that were reported previously pertaining to the idiolects
from Guzyncy, Ko çckurovo, Papulevo, and LuÉnga (see the review of data
in the Introduction) do not contradict the results obtained on the same
types of idiolects in this study.
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NINA  AASMQÅ  (TARTU)

IDIOLEKTN\E  RAZLIÄIQ  PO DLITEL≤NOSTI  GLASN\H
UDARN\H  I  BEZUDARN\H  SLOGOV  V  ÅRZQNSKOM  QZ\KE

V statxe privodqtsq rezulxtaty analiza, celxœ kotorogo bylo vyqvlenie raz-
liäij po dlitelxnosti glasnyh udarnyh i bezudarnyh slogov v ideolektah årzqn-
skogo qzyka. Dlitelxnostx glasnyh izmerqlasx v dvuslownyh slovah, proiznesen-
nyh nositelqmi raznyh dialektov v spontannoj reäi i pri ätenii. V åksperi-
mente uäastvovali 40 informantov. Dannye pozvolili ustanovitx rqd razliäij
mewdu gruppami idiolektov. Glasnye udarnyh i bezudarnyh slogov v idiolek-
tah, kotorym ne svojstvenna redukciq, imeli odinakovuœ dlitelxnostx. Otklone-
niq ot srednej dlitelxnosti statistiäeski ne byli znaäimy. V idiolektah, ko-
torye harakterizuœtsq naliäiem redukcii v bezudarnyh slogah, glasnye udar-
nyh slogov imeli bolxöuœ dlitelxnostx, äem v bezudarnyh, raznica statisti-
äeski znaäima. Sledovatelxno, dlitelxnostx mowet bytx korrelqtom udareniq
v idiolektah, kotorym svojstvenna redukciq. Dannye analiza po takim idio-
lektam raspredelilisx na tri gruppy. Srednqq veliäina otnositelxnoj dli-
telxnosti mewdu glasnymi v udarnyh i bezudarnyh slogah v åtih gruppah soot-
vetstvovala stepeni redukcii bezudarnyh glasnyh, ustanovlennoj pri prosluöi-
vanii materiala. Raznica rezulxtatov po vsem gruppam statistiäeski znaäima.
Narqdu s osnovnymi gruppami vyqvleny perehodnye tipy idiolektov. Analiz
spontannoj reäi i proäitannogo materiala dal odinakovye rezulxtaty. V ka-
äestve ishodnogo materiala ispolxzovalisx dannye o vokalizme nepervyh slo-
gov v årzqnskih dialektah.
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