UDC 811.163.41°34(497.113 Novi Sad)
https://doi.org/10.18485/ms_zmsfil.2020.63.2.2
V3BOpHHM Hay4YHH paj]

Dejan Sredojevic
Maja Markovi¢

QUALITATIVE AND QUANTITATIVE DISTINCTIONS
BETWEEN LEXICAL ACCENTS OF STANDARD SERBIAN
IN THE SPEECH OF NOVI SAD (MINIMAL PAIR CORPUS)"

The paper reports the results of the study of qualitative and quantitative distinctions
between lexical accents in Standard Serbian. The study is based on the analysis of the largest
corpus of minimal pairs investigated so far, produced by 14 speakers from Novi Sad. The pa-
per gives the description of the realizations of accents, as well as the statistical analysis of the
acoustic measurements conducted. The qualitative distinctions are most reliably marked by
FO0 range between the ending of the stressed vowel and the onset of the next one, which is re-
alized as a downward shift in falling accents, and as an upward shift in rising accents. The
other parameters observed, concerning the tonal and intensity relations between the stressed
and the following vowel, can be viewed as subsidiary phenomena of the accent quality. The
quantity distinctions between short and long falling and rising accents are based on the dura-
tional differences of the stressed vowels, and partly on the relationship between the duration
of the stressed and the following vowel.
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V pany cy mpeACTaBJbeHU Pe3yJTaTH HCTPAKMBAba KBATUTETCKUX U KBAHTHTETCKUX
JMCTHHKIMja n3Mely akieHara CTaHIapIHOr CPIICKOr je3nka. Ha ocHOBY aHanmu3e qocaj Haj-
Beher koprryca MUHHMAaJTHHX N1apOBa, KOjH je peaan30Bao 14 roBOpHUKA HOBOCAICKOT OPEKJIa,
OITMCAHE Cy peajn3aluje akleHara, a pe3yJiTaTd aKyCTUYKUX MEPEHa MOIBPIHYTH CY CTAaTH-
CTHYKO] aHan3u. KBaauTeTcKe AMCTUHKIU]E HajBepHHUje opakaBa pacrion fO usmely kpaja
HarJalieHor U [I04YeTKa HapeHOT BOKala, KOjH je KO/ CHJIa3HHUX aKlleHaTa CHiIa3aH, a KoJ
y3ia3Hux — y3nazad. Ocrain MocMaTpaHH MapaMeTpy TOHCKOT M HHTEH3UTETCKOT OJHOCa
n3Mel)y HarIameHor 1 HapeaHOT BOKaia MOy OWTH MpaTHIaYKH (EHOMEH aKIIEHATCKOT KBa-
nurera. KBaHTHTETCKE QUCTHHKIMjE n3Mely CHIIa3HUX, Kao U u3Mely y3/a3HUX aKileHaTa,
MOYMBajy Ha pa3jinKaMma y Tpajarby HAIJTalleHHX BOKaja, a [eJIOM U Ha pa3inKaMa y OfHOCY
Tpajama HATJIANICHOT U HAPEIHOT BOKAIA.

Kswyune peuu: akuieHat, KBaJIUTET, KBAHTUTET, (PPEKBEHIMja OCHOBHOT TOHA, TPajambe.

1. InTrRODUCTION. Contemporary phonological description of lexical (word)
accent in Standard Serbian should be based on the present-day, elaborate descrip-
tions of its phonetic realizations in different Stokavian spoken dialects (those with
six prosodemes, but also in those with a lesser number of prosodemes), as well as
on detailed studies of word stress perception. Phonetic studies into word accent,
conducted by researchers whose native language is Serbian!, are abundant in the
literature: starting from the ground-breaking study by Pavle Ivi¢ and Ilse Lehiste

" The study was financed by the Ministry of Education, Science and Technological Develop-
ment of the Republic of Serbia under the Research grants I11 47040, TR32035 and OI178002.

!'In the papers of some researchers the drawbacks were in the selection of corpora and the
interpretation of data, caused by the fact that the authors themselves were not native speakers of
Serbian (MBus — JIEXUCTE 1996: 165-169; SREDOIEVIC 2017c: 202-204).
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(UBun — JIExucTe 2002)%, through the studies conducted by Jelica Jokanovi¢-Mi-
hajlov (JokanoBunr-MuxamoB 1983; 2007), several PhD dissertations written in
the past ten years (CpenoieBus 2011; batac 2016; Jlonuap Panuesus 20166) and
a number of studies looking into the phonetlc characterlstlcs of accents in different
Stokavian dialects (CPEgoIEBIHR 2009a; SREDOJEVIC — SUBOTIC 2011; CPELOJEBHT
— Cysotun 2011; CPENOJEBUR — CHACI/IB 2016; SrEDOJEVIC 2015; 2016a, 2016b;
2017a; 2017b; 2017¢; 2020; JIonuap PanueBnn 2016a; Jlonuar PanueBus — Cyn-
Mall 2017; 2018).

Although the corpus of research studies is considerable, unfortunately, it may
not be reliable for the contemporary phonological description of accents in Serbian
for several reasons. Firstly, the corpus is not fully representative of the contem-
porary language. Due to the wars, the consequent economic crises and migrations
over the past three decades in the region, the dialectal structure of population has
changed considerably. In addition, the same period has been marked by a general
deterioration of general linguistic and verbal culture (at schools and electronic
media, especially television), so that the realization of accents in the spoken lan-
guage of educated people in cultural and economic centers has also changed and
is therefore highly unlikely to be comparable to Ivi¢ and Lehiste’s findings from
60 years ago.

Secondly, the corpus investigated thus far is not diverse enough. In other words,
in the bulk of research studies reported so far, the typical realizations of some well-
known and widely recognizable dialects, such as those of Sremska Mitrovica,
Sabac, Valjevo, Kikinda or Subotica, as well as those of towns in Serbia outside the
territory of Neo Stokavian dialects or Serbian dialects in the neighboring coun-
tries, have not been studied at all.

Thirdly, the results of the studies are widely variable. This is due to the methodo-
logical differences between these studies, such as the procedures, the amount and
content of spoken materials analyzed, as well as the interpretation of the results, which
makes it rather difficult to compare the results. As a result, it is not easy to come up
with a reliable description of accents in Serbian, and concerning the existing ones,
there is no clear consensus on them among researchers.

This inconsistency among the authors is the most conspicuous in different
phonological interpretations of Neo Stokavian accents’, where some authors define
rising accents as those containing a high tone in the followmg mora, divided by
syllabic boundaries, wherefore they regard them as disyllabic (Ivi¢,* Inkelas and Zec,

2 The results of the research were published in Serbian and foreign scientific journals from 1963
to 1984, and the 1ntegral version was published in iBun — JIExucte 2002.

3 ThlS term is used since the prosodic norms of the preset-day standard Serbian and Croatian are
based on the Neo Stokavian system, containing six prosodemes (four stressed and two unstressed).
The researchers we refer to in the paper described this system, although many of them for hystoric or
sociolinguistic reasons called the language Serbo-Croatian (Ivi¢ and Lehiste (2002), Sharon Inkelas
and Draga Zec (INKELAS — ZEC 1998), Svetlana Godevac (Gopsevac 2000; 2005)), Croatian (JELASKA
2004; PLETIKOS 2008) or Serbian (SREDOJEVIC 2017).

“ The relevant parameters are quantity and stress placement. Accent can be placed at syllabic
boundary at the syllable onset, and realized as higher pitch in the following morae. Falling accents
are monosyllabic, while rising accents are dysyllabic. (MBun 1998: 480—481).

5 Phonologically relevant features are the tone and stress, which is phonetically manifested as
longer duration. Tones are assigned to morae, and not to syllables. Accents consist of high and low
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Pletikos®),” while others believe that rising accents are realized as the sequence
of a low tone in the stressed and a high tone in the following syllable (Godjevac,?
Jelaska,’ Sredojevi¢!?). Our motivation to undertake this research was to come up
with reliable data that may be used as the basis for a contemporary description of
accents in Standard Serbian. In order to establish the fundamental distinctions
between the qualitative and quantitative characteristics of different accents, we
analyzed and described the largest corpus of minimal pairs so far, and conducted
a thorough statistical analysis of the acoustic measurements in order to establish
precise differences between them. The corpus comprises materials read by educated
speakers from Novi Sad, the second largest city in the Republic of Serbia!!. Once
similar studies are conducted among other representative areas of the Serbian
language community, and once they are complemented by thorough research into
the perception of contemporary accents, it will be possible to come up with a reliable
and contemporary phonological description of word accent in the Serbian language.

The results of the research are to be presented in the following way. Following
the Introduction, we proceed by the overview of the results of previous research,
which we shall subsequently compare to our results. The third chapter deals with the
research methodology applied, presenting the participants, corpus and description
of the acoustic variables analyzed. It is followed by the results obtained in this
research and comparison with those of previous researchers. In the final chapter
we sum up the main conclusions we have reached.

tones, and the information on stress is predictable from the information on tone. Falling accents re-
side within a single syllable, while rising accents “stretch” over two syllables, the first of which is
perceived as stressed. (INKELAS — ZEC 1988: 228).

® The author finds that the “initial pitch level of the poststressed syllable in relation to the to-
tal pitch level of the stressed syllable the most relevant feature for distinguishing between falling
and rising accents” (PLETIKOS 2008: 215). Long rising accent is essentially the sequence of high tonal
levels extending over the whole stressed syllable, encompassing the following syllable, while short
rising accent is a sequence of two high tonal levels.

7 This statement was made for the first time in 1876, based on auditory analysis by the Slavist
of Estonian origin, Leonhard Masing (MAsSING 1876).

8 Accent is a sequence of two tones grouped around the stressed syllable. Two falling accents
are achieved as falling melody, composed of a high tone and a low tone following it, the high one
being tied to the unit which carries the tone and the stressed syllable. The two rising accents achieve
rising melody, and they are represented by the sequence of a low tone in the stressed unit, and a high
tone following it (Gobsevac 2005: 148-149).

? Phonologically relevant are stress, length and tone. The carrier of stress is a syllable, and the
carrier of tone is a mora (JELaska 2004: 210-211). Merged falling tones are a sequence of a high tone
in the stressed syllable (stress can only be assigned to the first mora if the syllable is long) and a low
tone (two components of prominence, stress and high tone, are merged in the same syllable). Words
with merged rising tone have two prominent features divided in two subsequent syllables, stress being
on the first, high tone on the second.

10 Syllable is the carrier of stress, marked by relatively longer duration of its vocalic nucleus.
Falling tones are achieved as a sequence of high and low tone, and rising ones as a sequence of low
and high tone. Tones are related to morae, they are divided by syllabic boundaries, and the first of
the two tones belongs to the stressed syllable (SREposEVIC 2017: 223).

'Novi Sad is the capital of the Autonomous Province of Vojvodina and the second largest city
in the Republic of Serbia. It is located at 45° to 46° north latitude and 19° to 20° east longitude. Ac-
cording to the census from 2011, Novi Sad had 341 625 inhabitants, 307 760 of whom inhabit the
inner city area (JIAkueBus u np. 2014: 23). The city of Novi Sad has 20.16% university educated in-
habitants, 23.26% of whom are in the inner city (JIakueBus u ap. 2013: 46-47).
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2. PREVIOUS RESEARCH

2.1. Pavle Ivi¢ and Ilse Lehiste investigated the realization and perception of
accents in Serbo-Croatian for over twenty years, as well as sentence intonation
and its impact on the realization of lexical accent. For the length of their research,
the scope of the phenomena the authors strived to describe, the size of corpora
investigated and the number of associates engaged, Ivi¢ and Lehiste’s studies were
the most thorough investigation into the prosodic characteristics of word and sen-
tence prosody in Serbo-Croatian. The bulk of the spoken materials analyzed was
recorded by Ivi¢ himself, who was born in Vojvodina and spent most of his life
in that region prior to the research. Additional and lesser amount of the corpus
was produced by 12 additional subjects, mainly radio news readers, most of whom
were also of Vojvodina origin (MBus — JIExucte 2002: 11, 83-84).12

2.1.1. In Ivi¢’s examples of words with long falling accents in the medial
sentence position,? stressed vowel has a falling or rising-falling tonal slope (with
the tone peak around the first quarter of the duration of vowel), and is followed
by a vowel with a lower tonal peak and a falling tonal slope. In the group of the
12 additional subjects, one subject mainly exhibited rising tone on the stressed
vowel, one female subject had mildly falling movement and the others had mar-
kedly falling tonal slopes, with the peak close to the onset of the vowel in most
subjects’ production (MBus — JIExucTe 2002: 109-113).2 In Ivié’s pronunciation
of words with long rising accents, the stressed vowel has a rising tendency (with
the tonal peak towards the vowel ending), and it is followed by a vowel that may
have a somewhat higher tonal peak. The following vowel generally has a falling
tendency (MBus — JIExucte 2002: 32-33, 38-39). Although the authors find that
the tonal movement found in Ivi¢’s production is present among the additional 12
subjects, a more detailed analysis of their examples reveals that their realizations
are highly variable (MBun — JIExucTe 2002: 89). Two of the subjects had a falling
slope in the stressed vowel, six had a mildly rising slope, and only four pronoun-
ced it as markedly rising. The relation between the peak of the stressed and the
following vowel in nine speakers’ pronunciation is realized as an upward shift
(UBun — JIExucTE 2002: 110-112).

Ivi¢’s production of short falling accents is mainly characterized by a falling
tonal slope on the stressed vowel (with the peak around the mid portion of the
vowel), falling slope on the following vowel and a downward shift between the
two vowels. On the other hand, some of the short falling accents produced by the

12 In the studies by Ivi¢ and Lehiste the data on FO obtained from materials read by Ivié¢ are
represented as mean values, while the values of FO obrained from the twelve additional subjects are
divided into three groups according to the pitch of their voice, and the data of each of the groups is
represented in mean values. The authors did not test the statistical significance of differences in the
parameters observed for falling and rising, short or long accents, and the conclusions were reached
based on the analysis of all words and not only minimal pairs.

13 In this paper we shall refer only to those Ivi¢ and Lehiste’s data related to the medial position
in declarative sentences, since this position is equivalent to that used in our examples from the corpus
of minimal pairs.

4 Yet, upon a closer inspection of the tables in the Appendix, one can notice that in words with
long falling accents seven speakers had higher pitch at the onset of the unstressed vowel than at the
ending of the stressed vowel (MBun — JIExucte 2002: 90—104).
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additional subjects are realized with a rising tonal slope, while the other features
are the same as those described in Ivi¢’s pronunciation (MBus — JIExucte 2002:
18-21, 90—104). The author’s short rising accents are mainly realized with a rising
tonal slope on the stressed vowel, a falling slope on the subsequent vowel and an
upward tonal shift between the two. The realization of the same accent in the ad-
ditional group differed in terms of the tonal movement on the stressed vowel. In
this group, most words are characterized by a falling slope on the stressed vowel.
Since 75% of words with short falling accents are characterized by the same tonal
movement, the authors conclude that the tonal movement on short stressed vowels
is phonologically irrelevant (MBus — JIExucte 2002: 25-29, 109-113).

With reference to the phonological implications of the phonetic description
of accents, Ivi¢ and Lehiste point out that the distinctive features of accents can-
not be determined inside the stressed syllable. Yet, although the FO shift within
the short stressed vowels is redundant, that is not the case with long vowels, since
words with a long falling accent do exhibit falling pitch tendency, while the stressed
long rising accents exhibit mildly rising or level pitch. The authors conclude that
the main qualitative distinction is achieved by “the relation between the stressed
and the following syllable” (MBuh — JIexucte 2002: 153-156),'° and that the dis-
tinction among long accents is additionally achieved by the tonal movement inside
the stressed vowel (MBuh — JIExucte 1996: 58; 2002: 155).

2.1.2. As Ivi¢ and Lehiste state, in the examples produced by Ivi¢, the inten-
sity relations between the stressed and the following syllable tend to be descending
with falling accents, while rising accents may be followed by ascending intensity
values (MBun — JIExucte 2002: 41-45). In the examples of words pronounced by
the twelve subjects, the differences in the intensity of the stressed and the following
vowel were related to the changes in FO in some speakers’ production, but in others’
this relationship was not observed (MBus — JIExucTE 2002: 115). The authors conclude
that intensity is not a relevant parameter of quality distinctions (MBus — JIEXUCTE
2002: 46).

2.1.3. Concerning quantitative distinctions, Ivi¢ and Lehiste observe that in
Ivi¢’s production the ratio between the duration of vowels with long and short
falling accents is somewhat over 3 : 2, while the same ratio with long and short
rising accents is a little below 3 : 2 (MBus — JIexucte 2002: 31, 36). In the speech
of the twelve subjects the authors find confirmation of the same relations as in
Ivi¢’s production, with the ratio of long to short vowels 1.6 : 1 (UBun — JIEXUCTE
2002: 119).

2.2. In her research, Jelica Jokanovi¢-Mihajlov investigated accent and into-
nation in the spoken language of radio and television news readers from Belgrade
area and reported her results in her seminal study (2007). Her main corpus, re-
presented by political news programs, recorded in the period from 1984 to 1985,
was analyzed in her PhD thesis, and was later complemented by news programs
recorded in the periods 1994-1996 and 2004-2006. Among the results reported,
we shall mainly look into those concerning speakers of Vojvodina origin, although

15 It should be noted that the authors do not precisely state whether they refer to the tonal peaks
or the relation between FO of the stressed vowel ending and the onset of the following vowel.
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the comparison with our results is not always possible due to different research
methodologies applied. This is due to the fact that Jokanovi¢-Mihajlov provides
the values of FO or durational values (rarely both) only selectively for some exam-
ples, while the intensity values are not reported.

2.2.1. In the description of falling accents produced by speakers of Vojvodina
origin, Jokanovi¢-Mihajlov briefly states that their realization of accents is com-
parable to those of Belgrade origin — stressed vowels are mainly characterized by a
level tone, while the next syllable has a lower pitch than the stressed syllable, which
is a phonologically relevant feature of falling accents (JokaAHOBUR-MuxaJioB 2007:
70-91). In words with a short falling accent the speakers of Vojvodina origin tend
to have a falling tone, continued on the following vowel, while the stressed vowel
of the syllable with a short rising tone may have a rising tone, which continues
onto the following vowel (JokanoBUR-MuxauioB 2007: 94). The author concludes
that in short accents the main realization is a level tone on the stressed vowel and
the phonologically relevant pitch level of the subsequent syllable, which is higher in
words with rising accents, and lower in those with falling accents (JokanoBnh-Mu-
xaJioB 2007: 78).

2.2.2. In relation to intensity, the author briefly states that both falling and
rising accents involve an even distribution between the stressed and the following
vowel, or that the vowel following the stressed one may be more dominant in inten-
sity (JokaHoBUR-MuxauioB 2007: 71-96).

2.3. The results of our study will also be compared to the results reached by
Dejan Sredojevi¢ in his research into the phonetic characteristics of word accents
of Standard Serbian in the period from 2007 to 2017, based on the corpus investi-
gated for his doctoral dissertation and in his subsequent studies. In the study Sre-
poJEVIC 2015a, based on the corpus of sentences, the author analyses the realization
of long accents by 8 speakers from Novi Sad, while in SREDOIJEVIC 2016, the corpus
involved longer read texts, and the focus of this research is the realization of short
accents in six speakers from Srem, six from Backa and six from Banat. In SRE-
DoJEVIC 2017c, the author reports the results of a most comprehensive research of
accents in Standard Serbian. In this study, vowels of 4500 recorded words were
manually segmented and a selection of acoustic variables were consistently ana-
lyzed. The materials were produced by 45 educated speakers of Novi Sad origin,
aged 19 to 45. The corpus included sentences, read texts and minimal pairs. The
values measured were statistically analyzed in order to establish whether the pa-
rameters differed significantly among the groups of words analyzed — depending
on the length, quantity or quality of the stressed vowel, the quantity and quality
of the unstressed vowel or the position of the word in the intonation phrase.

2.3.1. Sredojevic¢’s findings related to long accents in the speech of Novi Sad
indicate that words with an equal number of syllables exhibit statistically signifi-
cant differences between the two accent types. The significant parameters are the
range of FO between the onset and ending of the stressed vowel, although both
accent types most frequently involve a falling tonal slope on the stressed vowel.
Long falling accents are characterized by a downward tonal shift between the
stressed and the following vowel, while rising accents involve an upward shift.
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The differences in the parameter describing the range of FO between the ending of
the stressed and the onset of the following vowel are statistically significant, and so
is the range between the tonal peaks of the two vowels (SREDOJEVIC 2015a: 339-341).

In the speech of Srem, Banat and Backa, Sredojevi¢ finds that vowels with
a short falling accent tend to have a rising tonal slope, while a falling tonal slope
most frequently accompanies vowels with short rising accents. Yet, these tenden-
cies are not consistently found in either one of the short accents, which leads to
the conclusion that this cannot be relevant for establishing phonological distinc-
tions of accent quality. On the other hand, short falling accent regularly entails a
downwards shift between the stressed and the following vowel, while short rising
accent involves an upward shift. The mean values of FO range between the onset
and ending of the stressed vowel, between the ending of the stressed and the onset
of the following vowel and between the FO peaks of the two are significantly dif-
ferent in words with short accents in all three speeches analyzed.

In SrEDOJEVIC 2017¢ the author finds that minimal pairs of words with long
accents are regularly characterized by a falling tonal slope on the stressed vowel.
In both long accent types the FO value in the initial portions of the vowel is higher
than towards its ending, although the fall is more prominent in falling accents. In
words with long falling accent, the stressed and the following vowel are divided
by a downward tonal shift, while those with long rising accents are followed by
an upward shift. The tonal peaks of the stressed and the following vowel are in
the descending order in words with long falling accent, and in the ascending order
in words with long rising accent.

The analysis of the minimal pair corpus with short accents reveals that the
tonal slope on the stressed vowel is mainly falling in all the words with short rising
accent analyzed, in trisyllabic words with short falling accent it is mainly rising,
while in disyllabic words with falling accent both falling and rising slopes are
found. In minimal pairs of words with short accents there is a descending tonal
interval in words with falling accent, and an ascending one in rising accents. In
terms of the mean values of FO range from the onset to the ending of the stressed
vowel, the range from the ending of the stressed and the onset of the following
vowel and the FO peaks of these consecutive vowels are all significantly different
between the minimal pairs with long accents, as well as between the short ones
(SreDOJEVIC 2017¢: 126—130).

In the medial intonation phrase position, the stressed vowels with falling
accents may have a falling, rising or rising-falling tonal slope, while the subsequent
unstressed vowels have a falling slope. The stressed vowel ending is followed by
a descending tonal interval to the onset of the following vowel, and the tonal peaks
of the stressed and unstressed vowels are in the same relation. The most prominent
tonal peak is found in the stressed vowel. In contrast, the stressed vowels in words
with rising accents are most frequently characterized by a descending tonal slope.
The ending of the stressed vowel and the onset of the following vowel, as well as
their respective peaks, are divided by an ascending tonal interval. The vowel fol-
lowing the stressed one may have a rising or a falling tonal slope, and its peak is,
in most cases, the most prominent one in the word (SReposevic 2017¢: 219-220).

Based on the analysis of the whole corpus in SREposevi¢ 2017¢, the author
concludes that the tonal relation between the ending of the stressed vowel and the
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onset of the following one is the most consistent marker of accent quality. The
distinctive feature of falling accents is a descending interval between the ending
of the stressed and the onset of the following vowel, and it is found in all the words
in all positions in all the corpora analyzed, while an ascending interval between
the two vowels is the distinctive feature of rising accents, also found in all posi-
tions of words in the corpora. The values of FO range between the ending of the
stressed and the onset of the following vowel in words with equal numbers of
syllables, equal quantity of the stressed vowel and the same position in the into-
nation phrase are significantly different in words with falling and rising accents
in all the corpora analyzed (SRepojEVIC 2017¢: 221-222). Sredojevi¢ states that the
realizations of accent described by Masing and later reported in the studies by Ivi¢
and Lehiste are typical of the Serbian language, and are still common in certain
speeches of Neo Stokavian dialects, but the “phonological description of falling
accents as monosyllabic and rising as disyllabic (implying a high tone on the sub-
sequent morae separated by syllabic boundaries) — is not correct”, and the author
argues that the phonetic realizations which might support Ivi¢ and Lehiste’s claim are
not common in all speeches of Neo Stokavian dialect territory (SREDOJEVIC 2017¢: 198).

2.3.2. Analyzing long accents in the speech of Novi Sad, Sredojevi¢ found
that in words with long falling accent there is generally a downward shift in in-
tensity between the stressed and the following vowel, while in long rising accents,
intensity more frequently exhibits a rising trend, while the mean value of intensity
difference is lower than 1 dB!¢. The mean intensity values of the two vowels are
significantly different among disyllabic and trisyllabic words with long accents
for both accent types (SREDOJEVIC 2015a).

Sredojevi¢’s analysis of short accents in the production of speakers of Srem,
Banat and Backa origin reveals that words with short falling accent are characte-
rized by a greater descending intensity relation between the stressed and the fol-
lowing vowel compared to words with short rising accents. The stressed vowel is
always more dominant in terms of intensity in words with short falling accent,
while the unstressed vowel is most frequently dominant in words with short rising
accent, but in some of the examples, the differences in intensity of the two vowels
(in both accent types) are below perception threshold (SREpoJEVIC 2016: 287).

In Sreposevi¢ 2017c¢, the author analyses several different corpora, and the
findings indicate that the intensity parameters (I1 — 12) are significantly different
between words with falling and rising accent in sentences, minimal pairs and in
read texts (SREDOJEVIC 2017¢c: 172—174)."7 The relation between the intensity of the
stressed and the following vowel is more commonly descending in words with
falling than with rising accents, and it is also more marked in falling accents.
Considering that ,,there is no specific intensity relation between the stressed and
the following vowel that would typically characterize solely falling or solely rising
accents®, the author concludes that intensity is only a subsidiary feature of accent
(SreDOJEVIC 2017C: 223).

16 Change of intensity of 1 dB is the lowest perceptible intensity change that we perceive as

change in loudness (FLaNAGAN 1957, quoted in LEHISTE 1977: 116).
17 Differences in intensity levels are not statistically significant in some groups of words with
short accents: trisyllabic in the corpus of test-sentences and dysyllabic in the corpus of minimal pairs.
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2.3.3. In terms of duration, Sredojevi¢ finds that in the corpus of minimal pairs,
the phonologically long vowels in syllables with falling accent is on average 1.5
times longer than the phonologically short vowels analyzed, while in words with
rising accents, the long vowel is 1.34 longer than the short one in disyllables, 1.48
times in trisyllables and 1.3 times in four syllable words, all of these differences
being statistically significant (SREposEVIC 2017c: 139). The author concludes that
“quality distinctions between falling and rising accents are characterized by dif-
ferences in the duration of the stressed vowel, as well as the differences in the
duration of the stressed and the following vowel” (SREpoIEVIC 2017¢: 216).

2.4. In her doctoral dissertation, Ana Batas researched the phonetic and ac-
centual changes of words in continuous speech, based on the analysis of read texts
(word lists, frame sentences and continuous read texts) (batac 2014). The charac-
teristics of accents are described based on the recordings of seven female and
five male speakers, originating from various Neo Stokavian regions (including
ekavian and ijekavian varieties), and had lived in Belgrade for at least one year
and at most ten years prior to the study. The results of our research will be com-
pared to those of Batas in relation to the general characteristics of accent, regard-
less of the speaker origin, and with the results of the analysis of her speakers
originating from Vojvodina.!®

2.4.1. Batas’s findings reveal that the most frequent realization of words with
long falling accent is that with a falling tonal tendency both on the stressed and
the following vowel'®, with a downward tendency between the two vowels (BATAC
2014: 257). However, based on the numerical data provided in the tables, it can be
seen that in a number of examples the post-stressed vowel begins at the same pitch
where the previous one ended, and that in a considerable number of examples the
ending of the stressed vowel is followed by an ascending tonal interval (batac 2014:
264-265). In words with short falling accent, the most common realization is that
with a rising-falling tonal slope on the stressed vowel, while the next vowel is always
considerably lower-pitched (batac 2014: 266). In the pronunciation of speakers of
Vojvodina origin, in words with long rising accents the pitch on the stressed sylla-
ble at first falls, to be followed by an upward shift on the vowel in the following
syllable (bATAC 2014: 283). The data reported in the dissertation reveal that there
is an approximately equal number of examples where FO at the end of the stressed
syllable is lower than FO at its beginning and those where this is not the case. The
author finds the same tonal direction in words with short rising accents.

3. Research methods and techniques

3.1. SpeakERs. The total number of participants recorded for this research is
22, but for the purpose of this study we selected 14 speakers, 7 male and 7 female

18 The author provides the data of F0 at the onset, peak and ending of the target vowels, but
not the data on intensity or duration.

1 When the stressed vowel is preceded by a sonorant, the vowel has a rising-falling tonal mo-
vement, with the slightly dominant rising part (batac 2014: 264). Upon a closer inspection of the
data provided in the table, it is noticeable that one third of the examples have higher FO values at the
ending of the stressed vowel than at its onset (baTac 2014: 276-278).
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(further marked as S1, S2.... S14), aged from 19 to 53 (mean age 37, stdev 11 years).
All the speakers were born and lived in Novi Sad. Ten of the speakers are teachers
at the Faculty of Philosophy in Novi Sad, seven of those being Serbian linguists,
and four of the speakers were students®. All of them speak the ekavian variant of
Standard Serbian. The typical pronunciation traits of some of them, in variable
degrees, include the following: a) allophonic variations of vowels /e/ and /o/ are more
markedly different depending on the degree of stress and quantity (cf. MAPKOBUR
— Bienaxosun 20096; Markovic 2012) ; b) they may lack certain accentual alter-
nations in nominal or adjectival declension and in verbal conjugation, with the
limited distribution of long postaccentual prosodeme; c) the phonetic realizations
of some accents are to a certain extent different from those recorded in other Neo
Stokavian speeches. Although none of the traits listed are exclusively related to
the speakers of Novi Sad origin, we believe that their joint usage and the degree
in which they are exhibited make the speakers investigated, at least to some extent,
recognizable among other speakers using the Standard Serbian norm.

The subjects were recorded in June and July 2019 in the studio at the Faculty
of Philosophy in Novi Sad, with the expert help from the professional technician.
The reverberation time in the studio is 0.3 s, which guaranties the naturalness of
recorded speech. The material was recorded digitally (sampling frequency: 44.1
kHz, resolution: 16 bit, software: Sound Forge 8.0, microphone: Neumann U-67).
For the audiograms, we used the Audiopenguin software, and the acoustic analysis
was performed using Praat (version 4.6.06, BoersMa — WEENINK 2007).

Statistical analysis was performed by the Statistical Package for Social Sci-
ences — SPSS 21. Numerical data were represented as mean values and variability
measurements (range, standard deviation). The comparison of numerical values
between two groups was performed by the non-parametric Mann-Whitney test,
where the statistical significance was taken to be at p < 0.05.

3.2. Corrus. The corpus analyzed for the purpose of this study included 832
realizations of 65 words, 45 of which were disyllabic, 18 trisyllabic and 4 qua-
drisyllabic. The words selected were minimal pairs with the same segmental
content, differing only in the quality or quantity of the stressed target vowel. All
the words were excerpted from the Dictionary of Standard Serbo-Croatian (Pey-
HUK cpilickoxpsatickoia kruoicesnol jesuxa — PMC). The words were placed inside
short declarative or imperative sentences. In the strict sense, some of the words
analyzed are not true minimal pairs from the standpoint of the prosodic norm.
The majority of the speakers pronounced long unstressed (posttonic) vowels con-
sistently only after short rising accents, most frequently in medial syllables, so-
mewhat less frequently in the final closed syllables and most rarely in the final
open syllables. In the speech of our subjects long postaccentual vowels do not
occur following falling or long rising accents?!, after long posttonic vowels or after

20 Among the 14 subjects there were 5 of those who took part in the recording used in the re-
search SREDOJEVIC 2017c, where some of target words were also used for minimal pair analysis.
However, the two studies used two different corpora, one of which was recorded in 2016, and the
other in 2019.

2l An exception to this are examples of several speakers of our study.
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short unstressed vowels.?? Taking this in consideration, we selected examples such
as the present tense of the verb raditi (work) radi (3rd p- sg.) and the imperative
form rddi (2™ p. sg.), which act as minimal pairs in the speech of our subjects,
although the prescribed norm distinguishes between the quantity of the unstressed
vowels. The following words were analyzed:

cigareta (cigarette, Nsg. 1)), cigaréta (cigarette, Gpl. 1)), déla (act, Gsg. n.),
déla (part, Gsg m. (deo)), gora (wood, Nsg t.), gora (wood, Gpl. f.), gradu (city,
Dsg. m.), [u] grddu ([in] city, Lsg. m.), hvalite (praise, pres. 2™ p. pl.), hvdlite
(praise, imper. 2" p. pl.), kapa (hat, Nsg ), kdpa (hat, Gpl. £, knjiga (book, Nsg. f),
knjiga (book, Gpl. ), kosa (blackbird, Gsg. m.), Kosa (prop. n., Nsg. f), kosa (hair,
Nsg. f)), kosa (oblique, adj. indef. Nsg. f.), kosi (oblique, adj. indef. Npl. m.), kosi (hair,
Dsg. f)), koza (goat, Nsg. t.), koza (goat, Gpl. t.), krava (cow, Nsg. 1), krdva (cow,
Gpl. f), kiipite (buy, pres. 2™ p. pl.), kipite (buy, imper. 2 p. pl.), mldada (bride,
Nsg. f), mlada (young, adj. indef. Nsg. f.), nosite (carry, pres. 2" p. pl.), nosite
(carry, imper. 2™ p. pl.), rdda (work, Gsg. m.), Rada (prop. n. Nsg. f), radi (work,
pres. 3 p. sg.), radi (work, imper. 2™ p. sg.), radite (work, pres. 2™ p. pl.), rddite
(work, imper. 2" p. pl.), rdna (wound, Nsg. f.), rana (wound, Gpl. f.), sadi (plant,
pres. 3" p. sg.), sadi (plant, imper. 2™ p. sg.), Sarate (draw, pres. 2" p. pl.), Sdrati
(draw, int), séna (hey, Gsg. n.), Séna (prop. n. Nsg. f.), séna (shadow, Nsg. f.),
slomiti (break, inf)), slomite (break, pres. 2" pl.), sloZite (arrange, pres. 2" p. pl.),
sloZite (arrange, imper. 2" p. pl.), sredina (environment, Nsg. ), sredind (environ-
ment, Gpl. f)), voda (water, Nsg. f.), véda (water, Gpl. f)), vodr (lead, pres. 3" p. sg.),
vodi (lead, imper. 2" p. sg.), vrata (neck, Gsg. m.), vrdta (door, Npl. t. n.), vrdtite
(return, pres. 2" p. pl.), vratite (return, imper. 2. p. pl.), Ziba (frog, Nsg. f)), Zaba
(frog, Gpl. f), zéna (woman, Nsg. f.), zéna (woman, Gpl. f.), Zica (wire, Nsg. t.),
zica (wire, Gpl. f)).

The speakers read sentences from the screen, which was placed at their op-
timal distance. Each sentence was presented as a separate slide in PowerPoint, in
order to avoid rising intonation typical when reading lists of sentences.

3.3. Acousric variABLES. The recorded material was analyzed for the follow-
ing values of FO: at the onset and ending of the stressed syllable (f0,,, f0,,) and at
the onset and ending of the following syllable (f0,,, f0,,), maximal FO values of
both vowels (f0,,,4x fOZmax) and the values were expressed in Hertz [Hz]. In order
to enable reliable comparison of results obtained from different speakers ('T HART
et al. 2006: 24), on the basis of the abovementioned parameters and the formula —
R = (1210g,y(10,0:/ 10 mi))//10g 192 (BAKEN — ORLIKOFF 2000: 148), we calculated the
range between the initial and final values of f0 of the stressed vowel — R (10,, — 10,.),
the range between the tonal peaks of the stressed and the following vowel —
R (101305 — f0>max)», and the range between the ending of the stressed and the onset
of the following vowel — R (f0,, — f0-,). Those values were expressed in semitones
[ST]. Measurements of intensity involved the values of the stressed and the follow-
ing vowel (/1, 12), and the difference between the two (/7 — 12). These values are
expressed in decibels [dB]. Quantitative measurements involved the duration of

22 These findings are in line with previous studies of Novi Sad speech, where the subjects were
also educated speakers of Novi Sad background (MarkoBus — bienakoBuns 2009a: 142; CPEIOJEBUR
20096: 230-231; CrenoseBuh — Cysotuh 2011: 122; SrREDOJEVIC 2013: 221-223; 2017¢: 147-148).
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the stressed and the following vowel (¢/, £2), expressed in milliseconds [ms]. Since
speech tempo was variable, we normalized the measurements of duration in order
to be able to compare vowel durations in different phrases objectively. We did this
by counting speech tempo for every speaker (7), i.e. the speed of delivery, as the
ratio between the number of syllables [syl] in the phrase and the duration of the
phrase, expressed in seconds [s]. Based on the values of tempo of each phrase, we
calculated the mean tempo of each speaker (7in). Vowel duration was normalized
as X (tx,,,,) by using the formula: #x,,,, = (Tm/Tx) * tx. We also calculated the
duration from the onset of the stressed vowel up to its tonal peak (¢1,,,,), which was
subsequently represented in relation to the total duration of the stressed syllable
(¢1,,4x,) and expressed as percentages. The duration of the vowel following the
stressed one is expressed in relation to the total duration of the stressed vowel (2
(%t1)) and is also expressed as percentages.

4. RESULTS AND DiscUSSION

4.1. Minimal pairs of words with long accents in most cases have a falling
tonal slope on the stressed vowel. In words with long falling accent the falling
slope is consistently found in 69% of disyllabic and 53% of trisyllabic words, while
in the other cases it is rising-falling, more frequently with the dominant falling
interval (the tonal peak being on the first half of the vowel). In words with long
rising accent, pure falling slope was found on 80% of disyllabic and trisyllabic
words, while pure rise was present in 12% of disyllabic and 5% of trisyllabic words
(produced only by two of the subjects). In long falling accents more than 90% of
words have higher FO on the stressed vowel ending than at the onset of the fol-
lowing vowel,?® while all the words with long rising accents exhibit the opposite
tendency. Tonal relation between the stressed and the following vowel is falling
in words with long falling accents, and rising in those with long rising accents (cf.
Figures 1 and 2)?*. This is manifested in the FO range between the FO peaks of the
stressed and the following vowel,” and even more markedly in the FO range between
the ending of the stressed and the onset of the following vowel. The vowel following
the stressed one has consistently falling or rising-falling tonal slope, but the falling
interval is more dominant in most words with long falling accents, while with
rising accents, the rising part is more dominant. In words with long falling accents
the difference in intensity between the stressed and the following vowel is greater
than 1 dB, which means that the stressed vowel is perceptively louder. In words with
long rising accent, the stressed syllable is louder in 62% of disyllabic and 59% of
trisyllabic words, while in 28% of disyllabic and trisyllabic words the stressed and

23 In the rest of the cases, FO at the onset of the unstressed vowel may be slightly higher than
at the ending of the stressed vowel, but in those cases the stressed vowels have markedly falling tonal
slopes, and the ascending tonal interval between the two is small.

24 The figures represent the waveform (in the upper part) and F0 lines (in the bottom part). The
symbols used in transcriptions are the symbols of the International Phonetic Alphabet (HIPA 2007).

23 Yet, it should be noted that in 18% of words with long rising accent the FO peak of the stressed
vowel is more dominant than the FO peak of the vowel in the following syllable. Although in these
examples the stressed vowel has a conspicuos falling slope, with a great ascending interval between
the stressed and the following vowel, the FO peak of the unstressed vowel still does not reach the
values of FO reached in the stressed vowel.



QUALITATIVE AND QUANTITATIVE DISTINCTIONS BETWEEN LEXICAL ACCENTS... 45

the following vowel are of perceived as equally loud. In terms of quantity, long
stressed vowels with falling and rising accents tend to be, on average, of the same
duration.

4.2. Minimal pairs of words with short accents also tend to have a falling FO
slope on the stressed vowel. In words with short falling accent pure falling slope
is found in 50% of disyllabic and 41% of trisyllabic words, while in 16% of disylla-
bles and 21% of trisyllables the tonal slope is consistently rising. The rest of the
words were produced with a rising-falling slope, with an approximately even
number of cases with the dominant falling or rising interval (in the latter case, the
FO peak is on the second half of the vowel). Words with short rising accent most
commonly have a falling tonal slope on the stressed syllable. Among the minimal
pairs of words with short accents the distinction between accent types is clearly made
by the tonal relation between the stressed and the following vowel, where it is
descending in words with short falling accent, and ascending in words with short
rising accent. This is consistently shown by the range of FO between the peaks of
FO of the stressed and the following vowel,?® as well as the FO range between the
ending of the stressed and the onset of the following vowel (cf. Figures 3 and 4).
The vowel following the stressed one has a pure falling or rising-falling tonal slope,
with the dominant falling interval in all the words with short falling accent ana-
lyzed. In words with short rising accent, 30% of all examples have a rising-falling
tonal slope with the more dominant rising part. In all the words with short falling
accent, the difference in intensity of the stressed and the following vowel is over
1 dB. In words with short rising accent, the stressed vowel is louder in 60% of
disyllables and 78% of trisyllables, while the perceptual loudness of the two vowels
is equal in 31% of disyllables and 11% trisyllables. The duration of the short stressed
vowels is approximately the same with both accent types.

4.3. The description of the measurements of tone, intensity and duration
was used as the basis of general characteristics of the four accents in Serbian. In
order to establish whether the observed parameters are phonologically relevant
for establishing qualitative distinction, we tested whether these values differed
significantly between the members of minimal pairs of words. The results reveal
that in terms of f0,, (pitch height at the onset of the stressed vowel) there are sta-
tistically significant differences among the words with long accents, but not among
those with short accents (Tables 1 and 2, parameter f0,,). This clearly indicates
that this parameter cannot be phonologically relevant for establishing qualitative
distinctions. The mean values of FO range between the onset and ending of the
stressed vowel are significantly different among the words with long and short
accents (Tables 1 and 2, parameter R (f0,, — f0,.)). The mean values of this para-
meter indicate that both long and short accents most frequently have the same
direction of tonal trajectory (falling slope), and the minimal pairs of long and short
accents differ in terms of the size of this falling interval. However, since pure

26 In 7% of words with short rising accent the stressed vowel has a higher FO peak than the vowel
in the following syllable. As was the case with some words with long rising accent, the stressed vowel
in these examples has markedly falling tonal slope with considerable descending interval, with a great
ascending interval to the unstressed vowel. Still, the tonal peak of the unstressed vowel does not reach
the FO values of the stressed syllable.
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falling or rising falling slopes with the more dominant falling intervals are found
in both accent types, this parameter clearly cannot be used as the basis of quality
distinction either in long or short accents. For the same reason, the position of the
tonal peak, which also differs statistically among long and short accents (Tables 1
and 2, parameter tl,,..,), cannot be taken as a significant indicator of accent quality.

The mean values of the parameters concerning the tonal relation between the
stressed and the following vowel are significantly different among words with long
and short accents (Tables 1 and 2, parametres R (f0,. — f0,,) and R (f0;,,x — f02112%))-
Out of the two parameters, the range of FO among the ending of the stressed and
the onset of the following vowel more consistently distinguishes between falling
and rising accent both with long and short accents, and is therefore relevant for
establishing the phonological distinction. We should note here that the downward
shift is found between the ending of the stressed and the following vowel only in
words with falling accents. An upward shift is found in all words with rising ac-
cents. Only in few examples of words with falling accents a small degree of upward
shift was found between the stressed and the following vowel, but the stressed
vowel of these words is characterized by a steeper falling slope. 2’

The mean differences in intensity of the stressed and the following vowel are
significantly different in minimal pairs both in long and short accents (Tables 1
and 2, parameter I1 — 12), but since the descending intensity relation between the
stressed and the following syllable is not solely found in words with falling accent,
it is clearly only a subsidiary feature of accent quality. The differences in the mean
duration values between falling and rising accents, both long and short, are not
significantly different (Tables 1 and 2, parameters t1,,,,).

Table 1: Comparison of parameters FO, intensity and duration between minimal pairs with long
accents 28

Mann-Whitney test

Parameter Accent N X SD U

f0,, Iljll; 125 12(7) 32,4213 10935,500 0,000
R (f0,, — f0,.) II:; 125 ﬁ:zg i:gg 9140,000 0,000
R (0 0x — T05ma) IEll: 123 i 2197 ?,2(3) 382,000 0,000
R (f0, — f0,,) I%IF{ 123 2152: i;‘ 337,000 0,000
t naxos EE 125 }g ;6’;2 12047,000 0,005

271t is our opinion that markedly rising or falling tonal slope on the stressed syllable might be
a sufficient phonetic signal for the perception of accent quality, while in all other cases, the primary
signal is the tonal relation between the ending of the stressed and the onset of the following vowel.
However, this can only be proved after detailed research into perception of accents.

28 The data given in Tables 1, 2, 3 and 4 represent — (N) number of cases, mean value (X),
standard deviation (SD), Mann-Whitney test results (U), and p level of significance. The values which
are statistically significant (p < 0,05) are marked in bold script.
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LF 168 7,21 3,37

-1 R 67 2.08 200 3302,000 0,000
LF 168 160 37,77

thorm IR 167 159 230 13954,000 0,933

Table 2: Comparison of parameters FO0, intensity and duration between minimal pairs with short

accents

Parameter Accent N X SD Mann-ngtney test

10, ;Fz ;é igi j:)’f;z 2228,000 0,233
R (f0;, — fOy) S}i ;(2) ?i? i;i 1269,000 0,000
R (F0) s~ 01100 R 37,00 0,000
R (f0,, — f0,,) :; ;f) 3128; 12 4,000 0,000
thinaxos ;Fz ;é Tg ifll 1548,500 0,000
n-12 :12 ;(2) g’ﬁ ;zz 447,500 0,000
tloorm :IF{ ;(2) 13 ;i?g 2145,000 0,126

Table 3: Comparison of duration of the stressed and the following vowel in minimal pairs with

falling accents

Mann-Whitney test

Parameter Accent N X SD U
LF 120 157 37,69

tLhorm SF 118 22 2.03 3328,000 0,000
LF 120 60 18,74

t210rm SF 18 s 15.49 6191,000 0,094
LF 120 39 9,21

0, £l
t2(%tl) SF 18 47 .81 4097,500 0,000

Table 4: Comparison of duration of the stressed and the following vowel in minimal pairs with

rising accents

Mann-Whitney test

Parameter Accent N X SD U
LR 79 155 31,15

tlorm SR 20 115 29.52 1014,000 0,000
LR 79 72 22,28

2 0rm SR 20 ol 17.02 2121,000 0,000
LR 79 47 12,15

0 bl
t2(%t1) SR 20 a4 17.12 2321,000 0,004
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4.4. Among the minimal pairs of words with falling accents, phonologically
long and short vowels differ in duration, the long one being 1.28 times longer than
the short vowel, and this difference is statistically significant (Table 3, parameter
tl,0rm)->” In minimal pairs with rising accents, phonologically long vowels are also
longer in duration than the phonologically short ones, 1.38 times on average, the
difference being statistically significant (Table 4, parameter tl,,,).>°

Minimal pairs of words with falling and rising accents differ in terms of the
duration of the first posttonic unstressed vowel, but these data are not consistent.
In absolute values, unstressed vowels in words with long accents have longer
duration than those with short accents of the same quality. However, with falling
accents this difference is not statistically significant, while with rising ones it is
(Tables 3 and 4, parameter t2,,,,). If we express the duration of the unstressed
vowel as the percentage of the preceding stressed one, the results show that it takes
up 39% of the duration in words with long falling accent, and 47% in words with
short falling accent. On the other hand, with long rising accent the unstressed
vowel takes up 47% of the stressed one, and 54% in words with short rising accent.
From this point of view, the mean duration of unstressed vowels is significantly
different in pairs of words with accents of the same quality (Tables 3 and 4, para-
meter t2(%t1)). This means that among the words with falling and rising accents the
contrast between the stressed and the following vowel is more marked in words with
long than with short accents. A larger difference in duration between the stressed
and the following vowel is an additional perceptual marker of long accents.

4.5. As can be seen from our results, the typical realizations of long and short
falling accents in our corpus are similar to those described by Ivi¢ and Lehiste
based on the speech of Pavle Ivi¢ and 12 additional speakers. However, the most
frequent realizations of long rising accent in our corpus of minimal pairs are dif-
ferent from those recorded by Pavle Ivi¢ and some of the speakers from his addi-
tional test group. The main difference is in the tonal movement on the stressed
vowel, which was characterized by a falling tonal slope in 12 of our participants
(rising slope being produced only by two of the participants), while in Ivi¢ and
Lehiste’s corpus it shows rising tonal slopes in this context. Our findings point to
other differences as well. The tonal interval between the stressed and the following
vowel in our corpus is rather prominent and always realized as an upward shift in
long rising accents. On the other hand, in Ivi¢ and Lehiste’s corpus it is not always
ascending, and when it is, the range of the shift is less marked than in our speakers’
speech. The realizations of short rising accents in our corpus of minimal pairs are
different from those typical of Ivi¢’s speech, but not from the speech of his addi-
tional group of speakers.

The description of the realizations of accents in our corpus of minimal pairs
is partly comparable to the descriptions by Jokanovi¢-Mihajlov. The tonal move-
ment in words with falling accents described in our corpus was also reported in
the findings of Jokanovi¢-Mihajlov for speakers of Vojvodina background. Ho-
wever, falling tonal slope on the stressed vowel, which was the dominant tonal

2% Compare the duration of vowels and similarity of tonal slopes in Figures 5 and 6.
30 Compare the duration of vowels and similarity of tonal slopes in Figures 7 and 8.
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direction of rising accents in our recorded corpus, was only reported in words
with short rising accents by Jokanovi¢-Mihajlov for speakers from Vojvodina, and
not in long rising accents.

The description of accents in our corpus of minimal pairs is in accordance
with the descriptions in the studies SREpoJEVIC 20152; 2016; 2017c¢.

The realizations of falling accents in our corpus of minimal pairs are similar
to the realizations described by Batas, but the results regarding rising accents are
different.

4.6. The description of intensity relations between the stressed and the fol-
lowing vowel in our minimal pair corpus is generally in line with the descriptions
provided by Ivi¢ and Lehiste,* and is completely in accordance with the studies
SrEDOIEVIC 2015a; 2016; 2017c¢.

4.7. In our research of minimal pair corpus the differences in the duration of
vowels with falling accents and with rising accents are less marked than in the
typical examples reported in MBuk — JIExucte 2002 and SREDOJEVIC 2017C.

m‘l a d‘a‘ | m‘]l a d‘aH
Figure 1: mldda (The bride is singing to Figure 2: mlada (Tanja is a young woman)
the wedding procession) (G1)*! (G1)*?
RIS 111|111, /71 T AR R N A KRR A i : bk o | i-l
| ML ' RERREY o 1 it
|v| o d [i| | |v 0 d | i]]

Figure 3: vodi (He’s taking the children out) Figure 4: vodi (Take the children outside!)
(G6)33 (G6)34

31 The comparison of our results is not possible due to differences in research methodologies
applied.

32 [a]: 10, = 129 Hz; f0,,,, = 130 Hz; f0, = 99 Hz; I = 76.01 dB; t = 186 m:s.

[a]: fO,= 95 Hz; f0,,,, = 95 Hz; 0, = 86 Hz; I = 66.36 dB; t = 53 ms.

3 [a]: f0, = 108 Hz; f0,,,, = 108 Hz; f0, = 100 Hz; I = 74.71 dB; t = 162 ms.

[a]: 0, =109 Hz; 10,,,, = 109 Hz; f0, = 103 Hz; I = 72.26 dB; t = 55 ms.

34 o]: 0, = 113 Hz; f0,,,, = 132 Hz; f0, = 129 Hz; I = 77.94 dB; t = 119 ms.

[i]: f0, = 119 Hz; f0,,,, = 119 Hz; f0, = 112 Hz; I = 75.39 dB; t = 61 ms.

3 [o]: f0, = 105 Hz; f0,,,, = 117 Hz; 0, = 114 Hz; I = 78.28 dB; t = 115 ms.

[i]: f0, = 134 Hz; f0,,,, = 140 Hz; f0, = 136 Hz; I ="77.01 dB; t = 58 ms.
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**HWWMW ,;m jrfuwal,rlﬂul%m« ﬂilrl,_j!lllu.lu._._.

3 a ‘ b |a | | 3 2 b [a ‘ [
Figure 5: Zaba (The green frog is croaking.) Figure 6: Zaba (Many frogs are croaking)
(G12)* (G12)*

R e

‘ 3 | c | n d ‘ [ x [ n d l [
Figure 7: Zéna (His wife is coming) Figure 8: Zéna (We benefit from such women)
(G5)37 (G5)38

5. ConcLusion. Our analysis of the largest corpus of minimal pairs in Stan-
dard Serbian so far, recorded by educated speakers of Novi Sad background, re-
veals that quality distinctions between accents are founded on the tonal relation
between the stressed and the following vowel. In falling accents this relation is
descending, and in rising accents it is ascending. This conclusion was reached in
the research by Pavle Ivi¢ and Ilse Lehiste, as well as Jelica Jokanovi¢-Mihajlov,
although these authors did not precisely state on the basis of which parameters
they defined the relation as falling or rising. On the other hand, the results of our
research clearly point that the quality distinctions are most reliably reflected by
FO range between the ending of the stressed and the beginning of the next vowel,
comparable to the results reported in SrReEpOJEVIC 20152; 2016; 2017¢. Our results
do not support Ivi¢ and Lehiste’s claim that tonal shift on the stressed vowel may
be distinctive in words with long accents, nor the phonological view of rising accents
as disyllabic in the sense implied by Ivi¢ and Lehiste, as well as other researchers,
following Masing’s ideas. In terms of the mean values of the parameters such as
the FO range between the onset and ending of the stressed vowel, between tonal
peaks of the stressed and the following vowel, as well as the difference in intensity
of the two subsequent vowels, our research shows that there are statistically sig-
nificant distinguishers among the pairs of falling and rising accents, although

36 [a]: f0, = 199 Hz; 10,,,, = 224 Hz; f0, = 224 Hz; [ = 72.66 dB; t = 131 ms.
[a]: f0, =210 Hz; {0,,,, = 210 Hz; 0, = 177 Hz; [ = 71.96 dB; t = 56 ms.
37 Tal: £0, = 196 Hz; f0,,,, = 216 Hz; f0, = 208 Hz; I = 71.26 dB; t = 159 ms.
[a]: f0, = 191 Hz; f0,,,, = 191 Hz; f0, = 163 Hz; I = 69.03 dB; t = 62 ms.
38 Te]: f0, = 188 Hz; f0,,,, = 193 Hz; f0, = 165 Hz; I = 75.19 dB; t = 126 ms.
[a]: fO, = 186 Hz; f0,,,, =210 Hz; f0, =210 Hz; [ = 75.09 dB; t = 86 ms.
3e]: f0, = 174 Hz; f0,,,, = 174 Hz; {0, = 159 Hz; I = 74.42 dB; t = 153 ms.
[a]: f0, = 180 Hz; £0,,,, = 195 Hz; f0, = 192 Hz; I = 72.31 dB; t = 84 ms.
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some of the differences are subsidiary rather than distinctive features. Quantity
distinctions between pairs of falling and rising accents are based on the difference
of stressed vowels, since the long stressed vowel with a falling accent is on average
1.28 times longer than the short one, and in words with rising accents the long
stressed vowel is on average 1.38 times longer than the short one. Quantity dis-
tinctions are partly based on the differences in duration of the stressed and the
following vowel.

Since the goal of this study was to give a detailed phonetic analysis of word
accents in one dialect of Serbian, that spoken in the city of Novi Sad, we believe
that it raises new and intriguiging questions about the phonetic nature of word
accents in other dialects of Serbian as well, which seems like a worthwile subject
of future investigation.
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KBAJIUTETCKE U KBAHTUTETCKE JUCTUHKIMJE
N3MEDBY AKHHEHATA CTAHJIAPAHOI" CPIICKOI" JESUKA Y TOBOPY HOBOI' CAJA
(KOPITYC MUHUMAIJIHUX [TAPOBA)

Pesume

V¥ pany cy mpencTaBibeHN Pe3yaTaTH HCTPAKNBAMHA KBATUTETCKHX M KBAHTHTETCKHUX MCTHHK-
nuja u3mel)y akienara crangapaHOr Cprickor jesuka. Ha ocHOBY ananuse nocaj Hajeeher kopryca
MUHHMAJIHUX [1apOBa, KOjU ce cacTojao of 832 npumepa 65 peun, Koje je peaans3osaio 14 odOpazoBaHux
roBopHUKa (7 MyIIKOT 1 7 )KEHCKOT mosa), mopekyiom u3 Hoeor Caja, onucane cy peanusaluje aKie-
HaTa, a J1a Ou ce yTBPJIIIIO KOJIHKO ce OHe Mel)yCOOHO pas3iuKyjy — pe3yaTaTH aKyCTHIKHX Mepemba
(mapamerapa TOHA, HHTCH3UTETA U TPajarba) MOABPIHYTH Cy CTATUCTHYKO] aHanu3u. KBamurercke
IUCTHHKIIM]jE HajBepHUje oapaskaBa pactoH f0 u3mel)y kpaja HaraameHor 1 No4eTKa HapeIHOT BOKa-
J1a, KOjH je KOJI CHJIa3HUX aKIeHaTa CHJIa3aH, a KOJ y3/Ia3HHUX — y3Ja3aH. [ako ce cpembe BpeIHOCTH
1 OCTaJINX MOCMATPaHUX MapaMeTapa TOHCKOT M HHTEH3UTETCKOT OJHOCa n3Mel)y HarmameHor u
HapeHOT BOKaJia CTATUCTHYKH 3HAYAJHO Pa3iIuKyjy udmely naposa peun ca CUIIa3HUM, OJHOCHO,
y3J1a3HUM aKLEHTHMA, paJy ce O IpaTUiIauKuM (JeHOMEHHMA aKIeHaTCKOr kBauuTera. Hamm noganu
He noxynupy Veuhesy n JlexucTuny Te3y 0 TOME 2 TOHCKO KpPeTarme Ha HarJIalIeHOM BOKaly MOXe
OUTH TUCTHHKTUBHO y pedrMa ¢ IyT'HM aKIeHTHMa, HU (GoHonomKo Buleme y3ma3HuX aKkIeHaTa
Kao IBOCIIOKHUX, y 3HaUCHY KOje OBOM TepMUHY, cienehun Masunrose uaeje, najy Usuh u Jlexucre.
KBanTurercke qucTUHKIMje u3Mely cunasHux, kao 1 u3Mely y3na3sHUX akleHaTa, IOYUBajy Ha pas-
JMKaMa y Tpajarby HarJlalleHHX BOKaJa, a JeJIOM U Ha pa3JinKkama y OJHOCY Tpajarba HarJalieHor 1
HapeHOT BOKaJa.
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