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QU A LI TA TI VE AND QU AN TI TA TI VE DIS TIN CTI ONS  
BET WE EN LE XI CAL AC CENTS OF STAN DARD SER BIAN  
IN THE SPE ECH OF NO VI SAD (MI NI MAL PA IR COR PUS)*

The pa per re ports the re sults of the study of qu a li ta ti ve and qu an ti ta ti ve dis tin cti ons 
bet we en le xi cal ac cents in Stan dard Ser bian. The study is ba sed on the analysis of the lar gest 
cor pus of mi ni mal pa irs in ve sti ga ted so far, pro du ced by 14 spe a kers from No vi Sad. The pa-
per gi ves the de scrip tion of the re a li za ti ons of ac cents, as well as the sta ti sti cal analysis of the 
aco u stic me a su re ments con duc ted. The qu a li ta ti ve dis tin cti ons are most re li ably mar ked by 
F0 ran ge bet we en the en ding of the stres sed vo wel and the on set of the next one, which is re-
a li zed as a dow nward shift in fal ling ac cents, and as an up ward shift in ri sing ac cents. The 
ot her pa ra me ters ob ser ved, con cer ning the to nal and in ten sity re la ti ons bet we en the stres sed 
and the fol lo wing vo wel, can be vi e wed as sub si di ary phe no me na of the ac cent qu a lity. The 
qu an tity dis tin cti ons bet we en short and long fal ling and ri sing ac cents are ba sed on the du ra-
ti o nal dif fe ren ces of the stres sed vo wels, and partly on the re la ti on ship bet we en the du ra tion 
of the stres sed and the fol lo wing vo wel.

Key words: le xi cal ac cent, qu a lity, qu an tity, fun da men tal fre qu ency, du ra tion.

У ра ду су пред ста вље ни ре зул та ти ис тра жи ва ња ква ли те т ских и кван ти тет ских 
ди стинк ци ја из ме ђу ак це на та стан дард ног срп ског је зи ка. На осно ву ана ли зе до сад нај-
ве ћег кор пу са ми ни мал них па ро ва, ко ји је ре а ли зо ва ло 14 го вор ни ка но во сад ског по ре кла, 
опи са не су ре а ли за ци је ак це на та, а ре зул та ти аку стич ких ме ре ња под врг ну ти су ста ти-
стич кој ана ли зи. Ква ли тет ске ди стинк ци је нај вер ни је од ра жа ва ра спон f0 из ме ђу кра ја 
на гла ше ног и по чет ка на ред ног во ка ла, ко ји је код си ла з них ак це на та си ла зан, а код 
уз ла зних – уз ла зан. Оста ли по сма тра ни па ра ме три тон ског и ин тен зи тет ског од но са 
из ме ђу на гла ше но г и на ред ног во ка ла мо гу би ти пра ти лач ки фе но мен ак це нат ског ква-
ли те та. Кван ти тет ске ди стинк ци је из ме ђу си ла зних, као и из ме ђу уз ла зних ак це на та, 
по чи ва ју на раз ли ка ма у тра ја њу на гла ше них во ка ла, а де лом и на раз ли ка ма у од но су 
тра ја ња на гла ше ног и на ред ног во ка ла.

Кључ не ре чи: ак це нат, ква ли тет, кван ти тет, фре квен ци ја основ ног то на, тра ја ње.

1.IntroductIon. Con tem po rary pho no lo gi cal de scrip tion of le xi cal (word) 
ac cent in Stan dard Ser bian sho uld be ba sed on the pre sent-day, ela bo ra te de scrip-
ti ons of its pho ne tic re a li za ti ons in dif fe rent Što ka vian spo ken di a lects (tho se with 
six pro so de mes, but al so in tho se with a les ser num ber of pro so de mes), as well as 
on de ta i led stu di es of word stress per cep tion. Pho ne tic stu di es in to word ac cent, 
con duc ted by re se ar chers who se na ti ve lan gu a ge is Ser bian1, are abun dant in the 
li te ra tu re: star ting from the gro und-bre a king study by Pa vle Ivić and Il se Le hi ste 

* The study was fi nan ced by the Mi ni stry of Edu ca tion, Sci en ce and Tec hno lo gi cal De ve lop-
ment of the Re pu blic of Ser bia un der the Re se arch grants III 47040, TR32035 and OI178002.

1 In the pa pers of so me re se ar chers the draw backs we re in the se lec tion of cor po ra and the 
in ter pre ta tion of da ta, ca u sed by the fact that the aut hors them sel ves we re not na ti ve spe a kers of 
Ser bian (ИвИћ–лЕХИсТЕ 1996: 165–169; SredojevIć 2017c: 202–204).
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(ИвИћ–лЕХИсТЕ 2002)2, thro ugh the stu di es con duc ted by Je li ca Jo ka no vić-Mi-
haj lov (јОКАНОвИћМИХАјлОв 1983; 2007), se ve ral PhD dis ser ta ti ons writ ten in 
the past ten years (сРЕдОјЕвИћ 2011; БАТАс 2016; лОНчАРРАИчЕвИћ 2016б) and 
a num ber of stu di es lo o king in to the pho ne tic cha rac te ri stics of ac cents in dif fe rent 
Što ka vian di a lects (сРЕдОјЕвИћ2009а; SredojevIć–SubotIć 2011; сРЕдОјЕвИћ
–суБОТИћ 2011; сРЕдОјЕвИћ–сПАсИћ2016;SredojevIć 2015; 2016a; 2016b; 
2017a; 2017b; 2017c; 2020; лОНчАРРАИчЕвИћ 2016а; лОНчАРРАИчЕвИћ–судИ
МАц 2017; 2018). 

Alt ho ugh the cor pus of re se arch stu di es is con si de ra ble, un for tu na tely, it may 
not be re li a ble for the con tem po rary pho no lo gi cal de scrip tion of ac cents in Ser bian 
for se ve ral re a sons. Firstly, the cor pus is not fully re pre sen ta ti ve of the con tem-
po rary lan gu a ge. Due to the wars, the con se qu ent eco no mic cri ses and mi gra ti ons 
over the past three de ca des in the re gion, the di a lec tal struc tu re of po pu la tion has 
chan ged con si de rably. In ad di tion, the sa me pe riod has been mar ked by a ge ne ral 
de te ri o ra tion of ge ne ral lin gu i stic and ver bal cul tu re (at scho ols and elec tro nic 
me dia, espe ci ally te le vi sion), so that the re a li za tion of ac cents in the spo ken lan-
gu a ge of edu ca ted pe o ple in cul tu ral and eco no mic cen ters has al so chan ged and 
is the re fo re highly un li kely to be com pa ra ble to Ivić and Le hi ste’s fin dings from 
60 years ago. 

Se condly, the cor pus in ve sti ga ted thus far is not di ver se eno ugh. In ot her words, 
in the bulk of re se arch stu di es re por ted so far, the typi cal re a li za ti ons of so me well-
known and wi dely re cog ni za ble di a lects, such as tho se of Srem ska Mi tro vi ca, 
Ša bac, Va lje vo, Ki kin da or Su bo ti ca, as well as tho se of towns in Ser bia out si de the 
ter ri tory of Neo Što ka vian di a lects or Ser bian di a lects in the ne ig hbo ring co un-
tri es, ha ve not been stu died at all. 

Thirdly, the re sults of the stu di es are wi dely va ri a ble. This is due to the methodo-
lo gi cal dif fe ren ces bet we en the se stu di es, such as the pro ce du res, the amo unt and 
con tent of spo ken ma te ri als analyzed, as well as the in ter pre ta tion of the re sults, which 
ma kes it rat her dif fi cult to com pa re the re sults. As a re sult, it is not easy to co me up 
with a re li a ble de scrip tion of ac cents in Ser bian, and con cer ning the exi sting ones, 
the re is no cle ar con sen sus on them among re se ar chers. 

This in con si stency among the aut hors is the most con spi cu o us in dif fe rent 
pho no lo gi cal in ter pre ta ti ons of Neo Što ka vian ac cents3, whe re so me aut hors de fi ne 
ri sing ac cents as tho se con ta i ning a high to ne in the fol lo wing mo ra, di vi ded by 
sylla bic bo un da ri es, whe re fo re they re gard them as disylla bic (Ivić,4 In ke las and Zec,5 

2 The re sults of the re se arch we re pu blis hed in Ser bian and fo re ign sci en ti fic jo ur nals from 1963 
to 1984, and the in te gral ver sion was pu blis hed in ИвИћ–лЕХИсТЕ 2002.

3 This term is used sin ce the pro so dic norms of the pre set-day stan dard Ser bian and Cro a tian are 
ba sed on the Neo Što ka vian system, con ta i ning six pro so de mes (fo ur stres sed and two un stres sed). 
The re se ar chers we re fer to in the pa per de scri bed this system, alt ho ugh many of them for hysto ric or 
so ci o lin gu i stic re a sons cal led the lan gu a ge Ser bo-Cro a tian (Ivić and Le hi ste (2002), Sha ron In ke las 
and Dra ga Zec (InkelaS–Zec 1998), Sve tla na Go đe vac (Godjevac 2000; 2005)), Cro a tian (jelaSka 
2004; PletIkoS 2008) or Ser bian (SredojevIć 2017).

4 The re le vant pa ra me ters are qu an tity and stress pla ce ment. Ac cent can be pla ced at sylla bic 
bo un dary at the sylla ble on set, and re a li zed as hig her pitch in the fol lo wing mo rae. Fal ling ac cents 
are mo nosylla bic, whi le ri sing ac cents are dysylla bic. (ИвИћ 1998: 480–481).

5 Pho no lo gi cally re le vant fe a tu res are the to ne and stress, which is pho ne ti cally ma ni fe sted as 
lon ger du ra tion. To nes are as sig ned to mo rae, and not to sylla bles. Ac cents con sist of high and low 
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Ple ti kos6),7 whi le ot hers be li e ve that ri sing ac cents are re a li zed as the se qu en ce 
of a low to ne in the stres sed and a high to ne in the fol lo wing sylla ble (Go dje vac,8 
Je la ska,9 Sre do je vić10). Our mo ti va tion to un der ta ke this re se arch was to co me up 
with re li a ble da ta that may be used as the ba sis for a con tem po rary de scrip tion of 
ac cents in Stan dard Ser bian. In or der to esta blish the fun da men tal dis tin cti ons 
bet we en the qu a li ta ti ve and qu an ti ta ti ve cha rac te ri stics of dif fe rent ac cents, we 
analyzed and de scri bed the lar gest cor pus of mi ni mal pa irs so far, and con duc ted 
a tho ro ugh sta ti sti cal analysis of the aco u stic me a su re ments in or der to esta blish 
pre ci se dif fe ren ces bet we en them. The cor pus com pri ses ma te ri als read by edu ca ted 
spe a kers from No vi Sad, the se cond lar gest city in the Re pu blic of Ser bia11. On ce 
si mi lar stu di es are con duc ted among ot her re pre sen ta ti ve are as of the Ser bian 
lan gu a ge com mu nity, and on ce they are com ple men ted by tho ro ugh re se arch in to 
the per cep tion of con tem po rary ac cents, it will be pos si ble to co me up with a re li a ble 
and con tem po rary pho no lo gi cal de scrip tion of word ac cent in the Ser bian lan gu a ge.

The re sults of the re se arch are to be pre sen ted in the fol lo wing way. Fol lo wing 
the In tro duc tion, we pro ceed by the over vi ew of the re sults of pre vi o us re se arch, 
which we shall sub se qu ently com pa re to our re sults. The third chap ter de als with the 
re se arch met ho do logy ap plied, pre sen ting the par ti ci pants, cor pus and de scrip tion 
of the aco u stic va ri a bles analyzed. It is fol lo wed by the re sults ob ta i ned in this 
re se arch and com pa ri son with tho se of pre vi o us re se ar chers. In the fi nal chap ter 
we sum up the main con clu si ons we ha ve re ac hed.

to nes, and the in for ma tion on stress is pre dic ta ble from the in for ma tion on to ne. Fal ling ac cents re-
si de wit hin a sin gle sylla ble, whi le ri sing ac cents “stretch” over two sylla bles, the first of which is 
per ce i ved as stres sed. (InkelaS–Zec 1988: 228).

6 The aut hor finds that the “ini tial pitch le vel of the poststres sed sylla ble in re la tion to the to-
tal pitch le vel of the stres sed sylla ble the most re le vant fe a tu re for di stin gu is hing bet we en fal ling 
and ri sing ac cents” (PletIkoS 2008: 215). Long ri sing ac cent is es sen ti ally the se qu en ce of high to nal 
le vels ex ten ding over the who le stres sed sylla ble, en com pas sing the fol lo wing sylla ble, whi le short 
ri sing ac cent is a se qu en ce of two high to nal le vels.

7 This sta te ment was ma de for the first ti me in 1876, ba sed on au di tory analysis by the Sla vist 
of Esto nian ori gin, Le on hard Ma sing (MaSInG 1876).

8 Ac cent is a se qu en ce of two to nes gro u ped aro und the stres sed sylla ble. Two fal ling ac cents 
are ac hi e ved as fal ling me lody, com po sed of a high to ne and a low to ne fol lo wing it, the high one 
be ing tied to the unit which car ri es the to ne and the stres sed sylla ble. The two ri sing ac cents ac hi e ve 
ri sing me lody, and they are re pre sen ted by the se qu en ce of a low to ne in the stres sed unit, and a high 
to ne fol lo wing it (Godjevac 2005: 148–149).

9 Pho no lo gi cally re le vant are stress, length and to ne. The car ri er of stress is a sylla ble, and the 
car ri er of to ne is a mo ra (jelaSka 2004: 210–211). Mer ged fal ling to nes are a se qu en ce of a high tone 
in the stres sed sylla ble (stress can only be as sig ned to the first mo ra if the sylla ble is long) and a low 
to ne (two com po nents of pro mi nen ce, stress and high to ne, are mer ged in the sa me sylla ble). Words 
with mer ged ri sing to ne ha ve two pro mi nent fe a tu res di vi ded in two sub se qu ent sylla bles, stress be ing 
on the first, high to ne on the se cond.

10 Sylla ble is the car ri er of stress, mar ked by re la ti vely lon ger du ra tion of its vo ca lic nuc le us. 
Fal ling to nes are ac hi e ved as a se qu en ce of high and low to ne, and ri sing ones as a se qu en ce of low 
and high to ne. To nes are re la ted to mo rae, they are di vi ded by sylla bic bo un da ri es, and the first of 
the two to nes be longs to the stres sed sylla ble (SredojevIć 2017: 223).

11 No vi Sad is the ca pi tal of the Au to no mo us Pro vin ce of Voj vo di na and the se cond lar gest city 
in the Re pu blic of Ser bia. It is lo ca ted at 45˚ to 46˚ north la ti tu de and 19˚ to 20˚ east lon gi tu de. Ac-
cor ding to the cen sus from 2011, No vi Sad had 341 625 in ha bi tants, 307 760 of whom in ha bit the 
in ner city area (лАКчЕвИћ и др. 2014: 23). The city of No vi Sad has 20.16% uni ver sity edu ca ted in-
ha bi tants, 23.26% of whom are in the in ner city (лАКчЕвИћ и др. 2013: 46–47).
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2. PrevIouSreSearch
2.1. Pa vle Ivić and Il se Le hi ste in ve sti ga ted the re a li za tion and per cep tion of 

ac cents in Ser bo-Cro a tian for over twenty years, as well as sen ten ce in to na tion 
and its im pact on the re a li za tion of le xi cal ac cent. For the length of the ir re se arch, 
the sco pe of the phe no me na the aut hors stri ved to de scri be, the si ze of cor po ra 
in ve sti ga ted and the num ber of as so ci a tes en ga ged, Ivić and Le hi ste’s stu di es were 
the most tho ro ugh in ve sti ga tion in to the pro so dic cha rac te ri stics of word and sen-
ten ce pro sody in Ser bo-Cro a tian. The bulk of the spo ken ma te ri als analyzed was 
re cor ded by Ivić him self, who was born in Voj vo di na and spent most of his li fe 
in that re gion pri or to the re se arch. Ad di ti o nal and les ser amo unt of the cor pus 
was pro du ced by 12 ad di ti o nal su bjects, ma inly ra dio news re a ders, most of whom 
we re al so of Voj vo di na ori gin (ИвИћ–лЕХИсТЕ 2002: 11, 83–84).12

2.1.1. In Ivić’s exam ples of words with long fal ling ac cents in the me dial 
sen ten ce po si tion,13 stres sed vo wel has a fal ling or ri sing-fal ling to nal slo pe (with 
the to ne pe ak aro und the first qu ar ter of the du ra tion of vo wel), and is fol lo wed 
by a vo wel with a lo wer to nal pe ak and a fal ling to nal slo pe. In the gro up of the 
12 ad di ti o nal su bjects, one su bject ma inly ex hi bi ted ri sing to ne on the stres sed 
vo wel, one fe ma le su bject had mildly fal ling mo ve ment and the ot hers had mar-
kedly fal ling to nal slo pes, with the pe ak clo se to the on set of the vo wel in most 
su bjects’ pro duc tion (ИвИћ–лЕХИсТЕ 2002: 109–113).14 In Ivić’s pro nun ci a tion 
of words with long ri sing ac cents, the stres sed vo wel has a ri sing ten dency (with 
the to nal pe ak to wards the vo wel en ding), and it is fol lo wed by a vo wel that may 
ha ve a so mew hat hig her to nal pe ak. The fol lo wing vo wel ge ne rally has a fal ling 
ten dency (ИвИћ–лЕХИсТЕ 2002: 32–33, 38–39). Alt ho ugh the aut hors find that 
the to nal mo ve ment fo und in Ivić’s pro duc tion is pre sent among the ad di ti o nal 12 
su bjects, a mo re de ta i led analysis of the ir exam ples re ve als that the ir re a li za ti ons 
are highly va ri a ble (ИвИћ–лЕХИсТЕ 2002: 89). Two of the su bjects had a fal ling 
slo pe in the stres sed vo wel, six had a mildly ri sing slo pe, and only fo ur pro no un-
ced it as mar kedly ri sing. The re la tion bet we en the pe ak of the stres sed and the 
fol lo wing vo wel in ni ne spe a kers’ pro nun ci a tion is re a li zed as an up ward shift 
(ИвИћ–лЕХИсТЕ 2002: 110–112).

Ivić’s pro duc tion of short fal ling ac cents is ma inly cha rac te ri zed by a fal ling 
to nal slo pe on the stres sed vo wel (with the pe ak aro und the mid por tion of the 
vo wel), fal ling slo pe on the fol lo wing vo wel and a dow nward shift bet we en the 
two vo wels. On the ot her hand, so me of the short fal ling ac cents pro du ced by the 

12 In the stu di es by Ivić and Le hi ste the da ta on F0 ob ta i ned from ma te ri als read by Ivić are 
re pre sen ted as mean va lu es, whi le the va lu es of F0 ob ra i ned from the twel ve ad di ti o nal su bjects are 
di vi ded in to three gro ups ac cor ding to the pitch of the ir vo i ce, and the da ta of each of the gro ups is 
re pre sen ted in mean va lu es. The aut hors did not test the sta ti sti cal sig ni fi can ce of dif fe ren ces in the 
pa ra me ters ob ser ved for fal ling and ri sing, short or long ac cents, and the con clu si ons we re re ac hed 
ba sed on the analysis of all words and not only mi ni mal pa irs.

13 In this pa per we shall re fer only to tho se Ivić and Le hi ste’s da ta re la ted to the me dial po si tion 
in dec la ra ti ve sen ten ces, sin ce this po si tion is equ i va lent to that used in our exam ples from the cor pus 
of mi ni mal pa irs. 

14 Yet, upon a clo ser in spec tion of the ta bles in the Ap pen dix, one can no ti ce that in words with 
long fal ling ac cents se ven spe a kers had hig her pitch at the on set of the un stres sed vo wel than at the 
en ding of the stres sed vo wel (ИвИћ–лЕХИсТЕ 2002: 90–104).
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ad di ti o nal su bjects are re a li zed with a ri sing to nal slo pe, whi le the ot her fe a tu res 
are the sa me as tho se de scri bed in Ivić’s pro nun ci a tion (ИвИћ–лЕХИсТЕ 2002: 
18–21, 90–104). The aut hor’s short ri sing ac cents are ma inly re a li zed with a ri sing 
to nal slo pe on the stres sed vo wel, a fal ling slo pe on the sub se qu ent vo wel and an 
up ward to nal shift bet we en the two. The re a li za tion of the sa me ac cent in the ad-
di ti o nal gro up dif fe red in terms of the to nal mo ve ment on the stres sed vo wel. In 
this gro up, most words are cha rac te ri zed by a fal ling slo pe on the stres sed vo wel. 
Sin ce 75% of words with short fal ling ac cents are cha rac te ri zed by the sa me to nal 
mo ve ment, the aut hors con clu de that the to nal mo ve ment on short stres sed vo wels 
is pho no lo gi cally ir re le vant (ИвИћ–лЕХИсТЕ 2002: 25–29, 109–113).

With re fe ren ce to the pho no lo gi cal im pli ca ti ons of the pho ne tic de scrip tion 
of ac cents, Ivić and Le hi ste po int out that the dis tin cti ve fe a tu res of ac cents can-
not be de ter mi ned in si de the stres sed sylla ble. Yet, alt ho ugh the F0 shift wit hin 
the short stres sed vo wels is re dun dant, that is not the ca se with long vo wels, sin ce 
words with a long fal ling ac cent do ex hi bit fal ling pitch tendency, whi le the stres sed 
long ri sing ac cents ex hi bit mildly ri sing or le vel pitch. The aut hors con clu de that 
the main qu a li ta ti ve dis tin ction is ac hi e ved by “the re la tion bet we en the stres sed 
and the fol lo wing sylla ble” (ИвИћ–лЕХИсТЕ 2002: 153–156),15 and that the dis-
tin ction among long ac cents is ad di ti o nally ac hi e ved by the to nal mo ve ment in si de 
the stres sed vo wel (ИвИћ–лЕХИсТЕ 1996: 58; 2002: 155).

2.1.2. As Ivić and Le hi ste sta te, in the exam ples pro du ced by Ivić, the in ten-
sity re la ti ons bet we en the stres sed and the fol lo wing sylla ble tend to be de scen ding 
with fal ling ac cents, whi le ri sing ac cents may be fol lo wed by ascen ding in ten sity 
va lu es (ИвИћ–лЕХИсТЕ 2002: 41–45). In the exam ples of words pro no un ced by 
the twel ve su bjects, the dif fe ren ces in the in ten sity of the stres sed and the fol lo wing 
vo wel we re re la ted to the chan ges in F0 in so me spe a kers’ pro duc tion, but in ot hers’ 
this re la ti on ship was not ob ser ved (ИвИћ–лЕХИсТЕ 2002: 115). The aut hors con clude 
that in ten sity is not a re le vant pa ra me ter of qu a lity dis tin cti ons (ИвИћ–лЕХИсТЕ 
2002: 46).

2.1.3. Con cer ning qu an ti ta ti ve dis tin cti ons, Ivić and Le hi ste ob ser ve that in 
Ivić’s pro duc tion the ra tio bet we en the du ra tion of vo wels with long and short 
fal ling ac cents is so mew hat over 3 : 2, whi le the sa me ra tio with long and short 
ri sing ac cents is a lit tle be low 3 : 2 (ИвИћ–лЕХИсТЕ 2002: 31, 36). In the spe ech 
of the twel ve su bjects the aut hors find con fir ma tion of the sa me re la ti ons as in 
Ivić’s pro duc tion, with the ra tio of long to short vo wels 1.6 : 1 (ИвИћ–лЕХИсТЕ 
2002: 119).

2.2. In her re se arch, Je li ca Jo ka no vić-Mi haj lov in ve sti ga ted ac cent and in to-
na tion in the spo ken lan gu a ge of ra dio and te le vi sion news re a ders from Bel gra de 
area and re por ted her re sults in her se mi nal study (2007). Her main cor pus, re-
pre sen ted by po li ti cal news pro grams, re cor ded in the pe riod from 1984 to 1985, 
was analyzed in her PhD the sis, and was la ter com ple men ted by news pro grams 
re cor ded in the pe ri ods 1994–1996 and 2004–2006. Among the re sults re por ted, 
we shall ma inly lo ok in to tho se con cer ning spe a kers of Voj vo di na ori gin, alt ho ugh 

15 It sho uld be no ted that the aut hors do not pre ci sely sta te whet her they re fer to the to nal pe aks 
or the re la tion bet we en F0 of the stres sed vo wel en ding and the on set of the fol lo wing vo wel.
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the com pa ri son with our re sults is not al ways pos si ble due to dif fe rent re se arch 
met ho do lo gi es ap plied. This is due to the fact that Jo ka no vić-Mi haj lov pro vi des 
the va lu es of F0 or du ra ti o nal va lu es (ra rely both) only se lec ti vely for so me exam-
ples, whi le the in ten sity va lu es are not re por ted.

2.2.1. In the de scrip tion of fal ling ac cents pro du ced by spe a kers of Voj vo di na 
ori gin, Jo ka no vić-Mi haj lov bri efly sta tes that the ir re a li za tion of ac cents is com-
pa ra ble to tho se of Bel gra de ori gin – stres sed vo wels are ma inly cha rac te ri zed by a 
le vel to ne, whi le the next sylla ble has a lo wer pitch than the stres sed sylla ble, which 
is a pho no lo gi cally re le vant fe a tu re of fal ling ac cents (јОКАНОвИћМИХАјлОв 2007: 
70–91). In words with a short fal ling ac cent the spe a kers of Voj vo di na ori gin tend 
to ha ve a fal ling to ne, con ti nued on the fol lo wing vo wel, whi le the stres sed vo wel 
of the sylla ble with a short ri sing to ne may ha ve a ri sing to ne, which con ti nu es 
on to the fol lo wing vo wel (јОКАНОвИћМИХАјлОв 2007: 94). The aut hor con clu des 
that in short ac cents the main re a li za tion is a le vel to ne on the stres sed vo wel and 
the pho no lo gi cally re le vant pitch le vel of the sub se qu ent sylla ble, which is hig her in 
words with ri sing ac cents, and lo wer in tho se with fal ling ac cents (јОКАНОвИћМИ
ХАјлОв 2007: 78). 

 2.2.2. In re la tion to in ten sity, the aut hor bri efly sta tes that both fal ling and 
ri sing ac cents in vol ve an even di stri bu tion bet we en the stres sed and the fol lo wing 
vo wel, or that the vo wel fol lo wing the stres sed one may be mo re do mi nant in in ten-
sity (јОКАНОвИћМИХАјлОв 2007: 71–96).

2.3. The re sults of our study will al so be com pa red to the re sults re ac hed by 
De jan Sre do je vić in his re se arch in to the pho ne tic cha rac te ri stics of word ac cents 
of Stan dard Ser bian in the pe riod from 2007 to 2017, ba sed on the cor pus in ve sti-
ga ted for his doc to ral dis ser ta tion and in his sub se qu ent stu di es. In the study Sre
dojevIć2015a, ba sed on the cor pus of sen ten ces, the aut hor analyses the re a li za tion 
of long ac cents by 8 spe a kers from No vi Sad, whi le in SredojevIć2016, the cor pus 
in vol ved lon ger read texts, and the fo cus of this re se arch is the re a li za tion of short 
ac cents in six spe a kers from Srem, six from Bač ka and six from Ba nat. In Sre
dojevIć 2017c, the aut hor re ports the re sults of a most com pre hen si ve re se arch of 
ac cents in Stan dard Ser bian. In this study, vo wels of 4500 re cor ded words we re 
ma nu ally seg men ted and a se lec tion of aco u stic va ri a bles we re con si stently ana-
lyzed. The ma te ri als we re pro du ced by 45 edu ca ted spe a kers of No vi Sad ori gin, 
aged 19 to 45. The cor pus in clu ded sen ten ces, read texts and mi ni mal pa irs. The 
va lu es me a su red we re sta ti sti cally analyzed in or der to esta blish whet her the pa-
ra me ters dif fe red sig ni fi cantly among the gro ups of words analyzed – de pen ding 
on the length, qu an tity or qu a lity of the stres sed vo wel, the qu an tity and qu a lity 
of the un stres sed vo wel or the po si tion of the word in the in to na tion phra se.

2.3.1. Sre do je vić’s fin dings re la ted to long ac cents in the spe ech of No vi Sad 
in di ca te that words with an equ al num ber of sylla bles ex hi bit sta ti sti cally sig ni fi-
cant dif fe ren ces bet we en the two ac cent types. The sig ni fi cant pa ra me ters are the 
ran ge of F0 bet we en the on set and en ding of the stres sed vo wel, alt ho ugh both 
ac cent types most fre qu ently in vol ve a fal ling to nal slo pe on the stres sed vo wel. 
Long fal ling ac cents are cha rac te ri zed by a dow nward to nal shift bet we en the 
stres sed and the fol lo wing vo wel, whi le ri sing ac cents in vol ve an up ward shift. 
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The dif fe ren ces in the pa ra me ter de scri bing the ran ge of F0 bet we en the en ding of 
the stres sed and the on set of the fol lo wing vo wel are sta ti sti cally sig ni fi cant, and so 
is the ran ge bet we en the to nal pe aks of the two vo wels (SredojevIć 2015a: 339–341).

In the spe ech of Srem, Ba nat and Bač ka, Sre do je vić finds that vo wels with 
a short fal ling ac cent tend to ha ve a ri sing to nal slo pe, whi le a fal ling to nal slo pe 
most fre qu ently ac com pa ni es vo wels with short ri sing ac cents. Yet, the se ten den-
ci es are not con si stently fo und in eit her one of the short ac cents, which le ads to 
the con clu sion that this can not be re le vant for esta blis hing pho no lo gi cal dis tin c-
ti ons of ac cent qu a lity. On the ot her hand, short fal ling ac cent re gu larly en ta ils a 
dow nwards shift bet we en the stres sed and the fol lo wing vo wel, whi le short ri sing 
ac cent in vol ves an up ward shift. The mean va lu es of F0 ran ge bet we en the on set 
and en ding of the stres sed vo wel, bet we en the en ding of the stres sed and the on set 
of the fol lo wing vo wel and bet we en the F0 pe aks of the two are sig ni fi cantly dif-
fe rent in words with short ac cents in all three spe ec hes analyzed.

In SredojevIć 2017c the aut hor finds that mi ni mal pa irs of words with long 
ac cents are re gu larly cha rac te ri zed by a fal ling to nal slo pe on the stres sed vo wel. 
In both long ac cent types the F0 va lue in the ini tial por ti ons of the vo wel is hig her 
than to wards its en ding, alt ho ugh the fall is mo re pro mi nent in fal ling ac cents. In 
words with long fal ling ac cent, the stres sed and the fol lo wing vo wel are di vi ded 
by a dow nward to nal shift, whi le tho se with long ri sing ac cents are fol lo wed by 
an up ward shift. The to nal pe aks of the stres sed and the fol lo wing vo wel are in 
the de scen ding or der in words with long fal ling ac cent, and in the ascen ding or der 
in words with long ri sing ac cent.

The analysis of the mi ni mal pa ir cor pus with short ac cents re ve als that the 
to nal slo pe on the stres sed vo wel is ma inly fal ling in all the words with short ri sing 
ac cent analyzed, in trisylla bic words with short fal ling ac cent it is ma inly ri sing, 
whi le in disylla bic words with fal ling ac cent both fal ling and ri sing slo pes are 
fo und. In mi ni mal pa irs of words with short ac cents the re is a de scen ding to nal 
in ter val in words with fal ling ac cent, and an ascen ding one in ri sing ac cents. In 
terms of the mean va lu es of F0 ran ge from the on set to the en ding of the stres sed 
vo wel, the ran ge from the en ding of the stres sed and the on set of the fol lo wing 
vo wel and the F0 pe aks of the se con se cu ti ve vo wels are all sig ni fi cantly dif fe rent 
bet we en the mi ni mal pa irs with long ac cents, as well as bet we en the short ones 
(SredojevIć 2017c: 126–130).

In the me dial in to na tion phra se po si tion, the stres sed vo wels with fal ling 
ac cents may ha ve a fal ling, ri sing or ri sing-fal ling to nal slo pe, whi le the sub se qu ent 
un stres sed vo wels ha ve a fal ling slo pe. The stres sed vo wel en ding is fol lo wed by 
a de scen ding to nal in ter val to the on set of the fol lo wing vo wel, and the to nal pe aks 
of the stres sed and un stres sed vo wels are in the sa me re la tion. The most pro mi nent 
to nal pe ak is fo und in the stres sed vo wel. In con trast, the stres sed vo wels in words 
with ri sing ac cents are most fre qu ently cha rac te ri zed by a de scen ding to nal slo pe. 
The en ding of the stres sed vo wel and the on set of the fol lo wing vo wel, as well as 
the ir re spec ti ve pe aks, are di vi ded by an ascen ding to nal in ter val. The vo wel fol-
lo wing the stres sed one may ha ve a ri sing or a fal ling to nal slo pe, and its pe ak is, 
in most ca ses, the most pro mi nent one in the word (SredojevIć 2017c: 219–220).

Ba sed on the analysis of the who le cor pus in SredojevIć 2017c, the aut hor 
con clu des that the to nal re la tion bet we en the en ding of the stres sed vo wel and the 
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on set of the fol lo wing one is the most con si stent mar ker of ac cent qu a lity. The 
dis tin cti ve fe a tu re of fal ling ac cents is a de scen ding in ter val bet we en the en ding 
of the stres sed and the on set of the fol lo wing vo wel, and it is fo und in all the words 
in all po si ti ons in all the cor po ra analyzed, whi le an ascen ding in ter val bet we en 
the two vo wels is the dis tin cti ve fe a tu re of ri sing ac cents, al so fo und in all po si-
ti ons of words in the cor po ra. The va lu es of F0 ran ge bet we en the en ding of the 
stres sed and the on set of the fol lo wing vo wel in words with equ al num bers of 
sylla bles, equ al qu an tity of the stres sed vo wel and the sa me po si tion in the in to-
na tion phra se are sig ni fi cantly dif fe rent in words with fal ling and ri sing ac cents 
in all the cor po ra analyzed (SredojevIć 2017c: 221–222). Sre do je vić sta tes that the 
re a li za ti ons of ac cent de scri bed by Ma sing and la ter re por ted in the stu di es by Ivić 
and Le hi ste are typi cal of the Ser bian lan gu a ge, and are still com mon in cer tain 
spe ec hes of Neo Što ka vian di a lects, but the “pho no lo gi cal de scrip tion of fal ling 
ac cents as mo nosylla bic and ri sing as disylla bic (implying a high to ne on the sub-
se qu ent mo rae se pa ra ted by sylla bic bo un da ri es) – is not cor rect”, and the aut hor 
ar gu es that the pho ne tic re a li za ti ons which might sup port Ivić and Le hi ste’s cla im are 
not com mon in all spe ec hes of Neo Što ka vian di a lect ter ri tory (SredojevIć 2017c: 198).

2.3.2. Analyzing long ac cents in the spe ech of No vi Sad, Sre do je vić fo und 
that in words with long fal ling ac cent the re is ge ne rally a dow nward shift in in-
ten sity bet we en the stres sed and the fol lo wing vo wel, whi le in long ri sing ac cents, 
in ten sity mo re fre qu ently ex hi bits a ri sing trend, whi le the mean va lue of in ten sity 
dif fe ren ce is lo wer than 1 dB16. The mean in ten sity va lu es of the two vo wels are 
sig ni fi cantly dif fe rent among disylla bic and trisylla bic words with long ac cents 
for both ac cent types (SredojevIć 2015a).

Sre do je vić’s analysis of sho rt ac cents in the pro duc tion of spe a kers of Srem, 
Ba nat and Bač ka ori gin re ve als that words with short fal ling ac cent are cha rac te-
ri zed by a gre a ter de scen ding in ten sity re la tion bet we en the stres sed and the fol-
lo wing vo wel com pa red to words with short ri sing ac cents. The stres sed vo wel is 
al ways mo re do mi nant in terms of in ten sity in words with short fal ling ac cent, 
whi le the un stres sed vo wel is most fre qu ently do mi nant in words with sho rt ri sing 
ac cent, but in so me of the exam ples, the dif fe ren ces in in ten sity of the two vo wels 
(in both ac cent types) are be low per cep tion thres hold (SredojevIć 2016: 287).

In SredojevIć 2017c, the aut hor analyses se ve ral dif fe rent cor po ra, and the 
fin dings in di ca te that the in ten sity pa ra me ters (I1 – I2) are sig ni fi cantly dif fe rent 
bet we en words with fal ling and ri sing ac cent in sen ten ces, mi ni mal pa i rs and in 
read texts (SredojevIć 2017c: 172–174).17 The re la tion bet we en the in ten sity of the 
stres sed and the fol lo wing vo wel is mo re com monly de scen ding in words with 
fal ling than with ri sing ac cents, and it is al so mo re mar ked in fal ling ac cents. 
Con si de ring that „the re is no spe ci fic in ten sity re la tion bet we en the stres sed and 
the fol lo wing vo wel that wo uld typi cally cha rac te ri ze so lely fal ling or so lely ri sing 
ac cents“, the aut hor con clu des that in ten sity is only a sub si di ary fe a tu re of ac cent 
(SredojevIć 2017c: 223).

16 Chan ge of in ten sity of 1 dB is the lo west per cep ti ble in ten sity chan ge that we per ce i ve as 
chan ge in lo ud ness (FlanaGan 1957, qu o ted in lehISte 1977: 116).

17 Dif fe ren ces in in ten sity le vels are not sta ti sti cally sig ni fi cant in so me gro ups of words with 
sho rt ac cents: trisylla bic in the cor pus of test-sen ten ces and dysylla bic in the cor pus of mi ni mal pa i rs. 
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2.3.3. In terms of du ra tion, Sre do je vić finds that in the cor pus of mi ni mal pa irs, 
the pho no lo gi cally long vo wels in sylla bles with fal ling ac cent is on ave ra ge 1.5 
ti mes lon ger than the pho no lo gi cally sho rt vo wels analyzed, whi le in words with 
ri sing ac cents, the long vo wel is 1.34 lon ger than the short one in disylla bles, 1.48 
ti mes in trisylla bles and 1.3 ti mes in fo ur sylla ble words, all of the se dif fe ren ces 
be ing sta ti sti cally sig ni fi cant (SredojevIć 2017c: 139). The aut hor con clu des that 
“qu a lity dis tin cti ons bet we en fal ling and ri sing ac cents are cha rac te ri zed by dif-
fe ren ces in the du ra tion of the stres sed vo wel, as well as the dif fe ren ces in the 
du ra tion of the stres sed and the fol lo wing vo wel” (SredojevIć 2017c: 216).

2.4. In her doc to ral dis ser ta tion, Ana Ba tas re se ar ched the pho ne tic and ac-
cen tual chan ges of words in con ti nu o us spe ech, ba sed on the analysis of read texts 
(word lists, fra me sen ten ces and con ti nu o us read texts) (БАТАс 2014). The cha rac-
te ri stics of ac cents are de scri bed ba sed on the re cor dings of se ven fe ma le and 
fi ve ma le spe a kers, ori gi na ting from va ri o us Neo Što ka vian re gi ons (in clu ding 
eka vian and ije ka vian va ri e ti es), and had li ved in Bel gra de for at le ast one year 
and at most ten years pri or to the study. The re sults of our re se arch will be com-
pa red to tho se of Ba tas in re la tion to the ge ne ral cha rac te ri stics of ac cent, re gard-
less of the spe a ker ori gin, and with the re sults of the analysis of her spe a kers 
ori gi na ting from Voj vo di na.18

2.4.1. Ba tas’s fin dings re veal that the most fre qu ent re a li za tion of words with 
long fal ling ac cent is that with a fal ling to nal ten dency both on the stres sed and 
the fol lo wing vo wel19, with a dow nward ten dency bet we en the two vo wels (БАТАс 
2014: 257). Ho we ver, ba sed on the nu me ri cal da ta pro vi ded in the ta bles, it can be 
seen that in a num ber of exam ples the post-stres sed vo wel be gins at the sa me pitch 
whe re the pre vi o us one en ded, and that in a con si de ra ble num ber of exam ples the 
en ding of the stres sed vo wel is fol lo wed by an ascen ding to nal in ter val (БАТАс 2014: 
264–265). In words with short fal ling ac cent, the most com mon re a li za tion is that 
with a ri sing-fal ling to nal slo pe on the stres sed vo wel, whi le the next vo wel is al ways 
con si de rably lo wer-pitched (БАТАс 2014: 266). In the pro nun ci a tion of spe a kers of 
Voj vo di na ori gin, in words with long ri sing ac cents the pitch on the stres sed sylla-
ble at first falls, to be fol lo wed by an up ward shift on the vo wel in the fol lo wing 
sylla ble (БАТАс 2014: 283). The da ta re por ted in the dis ser ta tion re veal that the re 
is an ap pro xi ma tely equ al num ber of exam ples whe re F0 at the end of the stres sed 
sylla ble is lo wer than F0 at its be gin ning and tho se whe re this is not the ca se. The 
aut hor finds the sa me to nal di rec tion in words with short ri sing ac cents.

3. Re se arch met hods and tec hni qu es
3.1.SPeakerS.The to tal num ber of par ti ci pants re cor ded for this re se arch is 

22, but for the pur po se of this study we se lec ted 14 spe a kers, 7 ma le and 7 fe male 

18 The aut hor pro vi des the da ta of F0 at the on set, pe ak and en ding of the tar get vo wels, but 
not the da ta on in ten sity or du ra tion.

19 When the stres sed vo wel is pre ce ded by a so no rant, the vo wel has a ri sing-fal ling to nal mo-
ve ment, with the slightly do mi nant ri sing part (БАТАс 2014: 264). Upon a clo ser in spec tion of the 
da ta pro vi ded in the ta ble, it is no ti ce a ble that one third of the exam ples ha ve hig her F0 va lu es at the 
en ding of the stres sed vo wel than at its on set (БАТАс 2014: 276–278).
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(furt her mar ked as S1, S2.... S14), aged from 19 to 53 (mean age 37, stdev 11 years). 
All the spe a kers we re born and li ved in No vi Sad. Ten of the spe a kers are te ac hers 
at the Fa culty of Phi lo sophy in No vi Sad, se ven of tho se be ing Ser bian lin gu ists, 
and fo ur of the spe a kers we re stu dents20. All of them spe ak the eka vian va ri ant of 
Stan dard Ser bian. The typi cal pro nun ci a tion tra its of so me of them, in va ri a ble 
de gre es, in clu de the fol lo wing: a) al lop ho nic va ri a ti ons of vo wels /e/ and /o/ are mo re 
mar kedly dif fe rent de pen ding on the de gree of stress and qu an tity (cf. МАРКОвИћ
–БјЕлАКОвИћ 2009б;MarkovIć2012) ; b) they may lack cer tain ac cen tual al ter-
na ti ons in no mi nal or adjec ti val dec len sion and in ver bal co nju ga tion, with the 
li mi ted di stri bu tion of long po stac cen tual pro so de me; c) the pho ne tic re a li za ti ons 
of so me ac cents are to a cer tain ex tent dif fe rent from tho se re cor ded in ot her Neo 
Što ka vian spe ec hes. Alt ho ugh no ne of the tra its li sted are ex clu si vely re la ted to 
the spe a kers of No vi Sad ori gin, we be li e ve that the ir jo int usa ge and the de gree 
in which they are ex hi bi ted ma ke the spe a kers in ve sti ga ted, at le ast to so me ex tent, 
re cog ni za ble among ot her spe a kers using the Stan dard Ser bian norm.

The su bjects we re re cor ded in Ju ne and July 2019 in the stu dio at the Fa culty 
of Phi lo sophy in No vi Sad, with the ex pert help from the pro fes si o nal tec hni cian. 
The re ver be ra tion ti me in the stu dio is 0.3 s, which gu a ran ti es the na tu ral ness of 
re cor ded spe ech. The ma te rial was re cor ded di gi tally (sam pling fre qu ency: 44.1 
kHz, re so lu tion: 16 bit, soft wa re: So und For ge 8.0, mic rop ho ne: Ne u mann U-67). 
For the au di o grams, we used the Au di o pen guin soft wa re, and the aco u stic analysis 
was per for med using Pra at (ver sion 4.6.06, boerSMa–WeenInk 2007).

Sta ti sti cal analysis was per for med by the Sta ti sti cal Pac ka ge for So cial Sci-
en ces – SPSS 21. Nu me ri cal da ta we re re pre sen ted as mean va lu es and va ri a bi lity 
me a su re ments (ran ge, stan dard de vi a tion). The com pa ri son of nu me ri cal va lu es 
bet we en two gro ups was per for med by the non-pa ra me tric Mann-Whit ney test, 
whe re the sta ti sti cal sig ni fi can ce was ta ken to be at p < 0.05.

3.2. corPuS. The cor pus analyzed for the pur po se of this study in clu ded 832 
re a li za ti ons of 65 words, 45 of which we re disylla bic, 18 trisylla bic and 4 qu a-
drisylla bic. The words se lec ted we re mi ni mal pa irs with the sa me seg men tal 
con tent, dif fe ring only in the qu a lity or qu an tity of the stres sed tar get vo wel. All 
the words we re ex cerp ted from the Dic ti o nary of Stan dard SerbоCro a tian (Реч
ник срп ско хр ват скогa књи жев ног је зи ка – РМС). The words we re pla ced in si de 
short dec la ra ti ve or im pe ra ti ve sen ten ces. In the strict sen se, so me of the words 
analyzed are not true mi ni mal pa irs from the stand po int of the pro so dic norm. 
The ma jo rity of the spe a kers pro no un ced long un stres sed (post to nic) vo wels con-
si stently only af ter short ri sing ac cents, most fre qu ently in me dial sylla bles, so-
mew hat less fre qu ently in the fi nal clo sed sylla bles and most ra rely in the fi nal 
open sylla bles. In the spe ech of our su bjects long po stac cen tual vo wels do not 
oc cur fol lo wing fal ling or long ri sing ac cents21, af ter long post to nic vo wels or af ter 

20 Among the 14 su bjects the re we re 5 of tho se who to ok part in the re cor ding used in the re-
se arch SredojevIć 2017c, whe re so me of tar get words we re al so used for mi ni mal pa ir analysis. 
Ho we ver, the two stu di es used two dif fe rent cor po ra, one of which was re cor ded in 2016, and the 
ot her in 2019.

21 An ex cep ti on to this are exam ples of se ve ral spe a kers of our study.
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short un stres sed vo wels.22 Ta king this in con si de ra tion, we se lec ted exam ples such 
as the pre sent ten se of the verb ra di ti (work) radi (3rd p. sg.) and the im pe ra ti ve 
form rádi (2nd p. sg.), which act as mi ni mal pa irs in the spe ech of our su bjects, 
alt ho ugh the pre scri bed norm di stin gu is hes bet we en the qu an tity of the un stres sed 
vo wels. The fol lo wing words we re analyzed: 

cigarèta (ci ga ret te, Nsg. f.), cigarétaci ga ret te, Gpl. f.), dȅla (act, Gsg. n.), 
dȇla (part, Gsg m. (deo)), gòra (wo od, Nsg f.), góra(wo od, Gpl. f.), grȃdu (city, 
Dsg. m.), [u] grádu ([in] city, Lsg. m.), hvȃlite (pra i se, pres. 2nd p. pl.), hválite 
(pra i se, im per. 2nd p. pl.), kȁpa (hat, Nsg f.), kȃpa(hat, Gpl. f.), knjȉga (bo ok, Nsg. f.), 
knjȋga(bo ok, Gpl. f.), kȏsa (blac kbird, Gsg. m.), Kósa (prop. n., Nsg. f.), kòsa (ha ir, 
Nsg. f.), kȍsa (ob li que, adj. in def. Nsg. f.), kȍsi (ob li que, adj. in def. Npl. m.), kòsi (ha ir, 
Dsg. f.), kòza (go at, Nsg. f.), kóza(go at, Gpl. f.), krȁva (cow, Nsg. f.), krȃva(cow, 
Gpl. f.),kȗpīte (buy, pres. 2nd p. pl.), kúpite (buy, im per. 2nd p. pl.), mlȃda (bri de, 
Nsg. f.), mláda (young, adj. in def. Nsg. f.), nȍsite (ca rry, pres. 2nd p. pl.), nòsite 
(ca rry, im per. 2nd p. pl.), rȃda (work, Gsg. m.), Ráda (prop. n. Nsg. f.), rȃdī(work, 
pres. 3rd p. sg.), rádi (work, im per. 2nd p. sg.), rȃdīte (work, pres. 2nd p. pl.), rádite 
(work, im per. 2nd p. pl.), rȁna (wo und, Nsg. f.), rȃna(wo und, Gpl. f.), sȃdī(plant, 
pres. 3rd p. sg.), sádi (plant, im per. 2nd p. sg.), šȃrate (draw, pres. 2nd p. pl.), šárati 
(draw, inf.), sȇna (hey, Gsg. n.), Séna (prop. n. Nsg. f.), sȅna (sha dow, Nsg. f.), 
slòmiti (bre ak, inf.), slȍmīte (bre ak, pres. 2nd pl.), slȍžīte (ar ran ge, pres. 2nd p. pl.), 
slòžite (ar ran ge, im per. 2nd p. pl.), sredìna (en vi ron ment, Nsg. f.), sredína(en vi ron
ment, Gpl. f.), vòda (wa ter, Nsg. f.), vóda (wa ter, Gpl. f.), vȍdī(lead, pres. 3rd p. sg.), 
vòdi (lead, im per. 2nd p. sg.), vrȃta (neck, Gsg. m.), vráta (do or, Npl. t. n.), vrȃtīte 
(re turn, pres. 2nd p. pl.), vrátite (re turn, im per. 2. p. pl.), žȁba ( frog, Nsg. f.), žȃba
( frog, Gpl. f.), žèna (wo man, Nsg. f.), žéna(wo man, Gpl. f.), žȉca (wi re, Nsg. f.), 
žȋca(wi re, Gpl. f.).

The spe a kers read sen ten ces from the screen, which was pla ced at the ir op-
ti mal dis tan ce. Each sen ten ce was pre sen ted as a se pa ra te sli de in Po wer Po int, in 
or der to avoid ri sing in to na tion typi cal when re a ding lists of sen ten ces.

3.3. acouStIcvarIableS. The re cor ded ma te rial was analyzed for the fol low-
ing va lu es of F0: at the on set and en ding of the stres sed sylla ble ( f01o, f01e) and at 
the on set and en ding of the fol lo wing sylla ble ( f02o, f02e), ma xi mal F0 va lu es of 
both vo wels ( f01max, f02max), and the va lu es we re ex pres sed in Hertz [Hz]. In or der 
to ena ble re li a ble com pa ri son of re sults ob ta i ned from dif fe rent spe a kers (’thart 
et al. 2006: 24), on the ba sis of the abo ve men ti o ned pa ra me ters and the for mu la – 
R = (12log10(f0max/f0min))/log102 (baken–orlIkoFF 2000: 148), we cal cu la ted the 
ran ge bet we en the ini tial and fi nal va lu es of f0 of the stres sed vo wel – R (f01o – f01e), 
the ran ge bet we en the to nal pe aks of the stres sed and the fol lo wing vo wel – 
R (f01max – f02max), and the ran ge bet we en the en ding of the stres sed and the on set 
of the fol lo wing vo wel – R (f01e – f02o). Tho se va lu es we re ex pres sed in se mi to nes 
[ST]. Me a su re ments of in ten sity in vol ved the va lu es of the stres sed and the fol low-
ing vo wel (I1, I2), and the dif fe ren ce bet we en the two (I1 – I2). The se va lu es are 
ex pres sed in de ci bels [dB]. Qu an ti ta ti ve me a su re ments in vol ved the du ra tion of 

22 The se fin dings are in li ne with pre vi o us stu di es of No vi Sad spe ech, whe re the su bjects we re 
al so edu ca ted spe a kers of No vi Sad bac kgro und (МАРКОвИћ–БјЕлАКОвИћ 2009а: 142; сРЕдОјЕвИћ
2009б: 230–231; сРЕдОјЕвИћ–суБОТИћ 2011: 122; SredojevIć 2013: 221–223; 2017c: 147–148).
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the stres sed and the fol lo wing vo wel (t1, t2), ex pres sed in mil li se conds [ms]. Sin ce 
spe ech tem po was va ri a ble, we nor ma li zed the me a su re ments of du ra tion in or der 
to be able to com pa re vo wel du ra ti ons in dif fe rent phra ses ob jec ti vely. We did this 
by co un ting spe ech tem po for every spe a ker (T), i.e. the speed of de li very, as the 
ra tio bet we en the num ber of sylla bles [syl] in the phra se and the du ra tion of the 
phra se, ex pres sed in se conds [s]. Ba sed on the va lu es of tem po of each phra se, we 
cal cu la ted the mean tem po of each spe a ker (Tm). Vo wel du ra tion was nor ma li zed 
as x (txnorm) by using the for mu la: txnorm = (Tm/Tx) * tx. We al so cal cu la ted the 
du ra tion from the on set of the stres sed vo wel up to its to nal pe ak (t1max), which was 
sub se qu ently re pre sen ted in re la tion to the to tal du ra tion of the stres sed sylla ble 
(t1max%) and ex pres sed as per cen ta ges. The du ra tion of the vo wel fol lo wing the 
stres sed one is ex pres sed in re la tion to the to tal du ra tion of the stres sed vo wel (t2 
(%t1)) and is al so ex pres sed as per cen ta ges.

4.reSultSanddIScuSSIon
4.1. Mi ni mal pa irs of words with long ac cents in most ca ses ha ve a fal ling 

to nal slo pe on the stres sed vo wel. In words with long fal ling ac cent the fal ling 
slo pe is con si stently fo und in 69% of disylla bic and 53% of trisylla bic words, whi le 
in the ot her ca ses it is ri sing-fal ling, mo re fre qu ently with the do mi nant fal ling 
in ter val (the to nal pe ak be ing on the first half of the vo wel). In words with long 
ri sing ac cent, pu re fal ling slo pe was fo und on 80% of disylla bic and trisylla bic 
words, whi le pu re ri se was pre sent in 12% of disylla bic and 5% of trisylla bic words 
(pro du ced only by two of the su bjects). In long fal ling ac cents mo re than 90% of 
words ha ve hig her F0 on the stres sed vo wel en ding than at the on set of the fol-
low ing vo wel,23 whi le all the words with long ri sing ac cents ex hi bit the op po si te 
ten dency. To nal re la tion bet we en the stres sed and the fol lo wing vo wel is fal ling 
in words with long fal ling ac cents, and ri sing in tho se with long ri sing ac cents (cf. 
Fi gu res 1 and 2) 24. This is ma ni fe sted in the F0 ran ge bet we en the F0 pe aks of the 
stres sed and the fol lo wing vo wel,25 and even mo re mar kedly in the F0 ran ge bet we en 
the en ding of the stres sed and the on set of the fol lo wing vo wel. The vo wel fol lo wing 
the stres sed one has con si stently fal ling or ri sing-fal ling to nal slo pe, but the fal ling 
in ter val is mo re do mi nant in most words with long fal ling ac cents, whi le with 
ri sing ac cents, the ri sing part is mo re do mi nant. In words with long fal ling ac cents 
the dif fe ren ce in in ten sity bet we en the stres sed and the fol lo wing vo wel is gre a ter 
than 1 dB, which me ans that the stres sed vo wel is per cep ti vely lo u der. In words with 
long ri sing ac cent, the stres sed sylla ble is lo u der in 62% of disylla bic and 59% of 
trisylla bic words, whi le in 28% of disylla bic and trisylla bic words the stres sed and 

23 In the rest of the ca ses, F0 at the on set of the un stres sed vo wel may be slightly hig her than 
at the en ding of the stres sed vo wel, but in tho se ca ses the stres sed vo wels ha ve mar kedly fal ling to nal 
slo pes, and the ascen ding to nal in ter val bet we en the two is small.

24 The fi gu res re pre sent the wa ve form (in the up per part) and F0 li nes (in the bot tom part). The 
symbols used in tran scrip ti ons are the symbols of the In ter na ti o nal Pho ne tic Alp ha bet (HI PA 2007).

25 Yet, it sho uld be no ted that in 18% of words with long ri sing ac cent the F0 pe ak of the stres sed 
vo wel is mo re do mi nant than the F0 pe ak of the vo wel in the fol lo wing sylla ble. Alt ho ugh in the se 
exam ples the stres sed vo wel has a con spi cu os fal ling slo pe, with a gre at ascen ding in ter val bet we en 
the stres sed and the fol lo wing vo wel, the F0 pe ak of the un stres sed vo wel still do es not re ach the 
va lu es of F0 re ac hed in the stres sed vo wel.
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the fol lo wing vo wel are of per ce i ved as equ ally loud. In terms of qu an tity, long 
stres sed vo wels with fal ling and ri sing ac cents tend to be, on ave ra ge, of the sa me 
du ra tion.

4.2. Mi ni mal pa irs of words with short ac cents al so tend to ha ve a fal ling F0 
slo pe on the stres sed vo wel. In words with short fal ling ac cent pu re fal ling slo pe 
is fo und in 50% of disylla bic and 41% of trisylla bic words, whi le in 16% of disylla-
bles and 21% of trisylla bles the to nal slo pe is con si stently ri sing. The rest of the 
words we re pro du ced with a ri sing-fal ling slo pe, with an ap pro xi ma tely even 
num ber of ca ses with the do mi nant fal ling or ri sing in ter val (in the lat ter ca se, the 
F0 pe ak is on the se cond half of the vo wel). Words with short ri sing ac cent most 
com monly ha ve a fal ling to nal slo pe on the stres sed sylla ble. Among the mi ni mal 
pa irs of words with short ac cents the dis tin ction bet we en ac cent types is cle arly ma de 
by the to nal re la tion bet we en the stres sed and the fol lo wing vo wel, whe re it is 
de scen ding in words with short fal ling ac cent, and ascen ding in words with short 
ri sing ac cent. This is con si stently shown by the ran ge of F0 bet we en the pe aks of 
F0 of the stres sed and the fol lo wing vo wel,26 as well as the F0 ran ge bet we en the 
en ding of the stres sed and the on set of the fol lo wing vo wel (cf. Fi gu res 3 and 4). 
The vo wel fol lo wing the stres sed one has a pu re fal ling or ri sing-fal ling to nal slo pe, 
with the do mi nant fal ling in ter val in all the words with short fal ling ac cent ana-
lyzed. In words with short ri sing ac cent, 30% of all exam ples ha ve a ri sing-fal ling 
to nal slo pe with the mo re do mi nant ri sing part. In all the words with short fal ling 
ac cent, the dif fe ren ce in in ten sity of the stres sed and the fol lo wing vo wel is over 
1 dB. In words with short ri sing ac cent, the stres sed vo wel is lo u der in 60% of 
disylla bles and 78% of trisylla bles, whi le the per cep tual lo ud ness of the two vo wels 
is equ al in 31% of disylla bles and 11% trisylla bles. The du ra tion of the short stres sed 
vo wels is approximately the same with both accent types.

4.3. The de scrip tion of the me a su re ments of to ne, in ten sity and du ra tion 
was used as the ba sis of ge ne ral cha rac te ri stics of the fo ur ac cents in Ser bian. In 
or der to esta blish whet her the ob ser ved pa ra me ters are pho no lo gi cally re le vant 
for esta blis hing qu a li ta ti ve dis tin ction, we te sted whet her the se va lu es dif fe red 
sig ni fi cantly bet we en the mem bers of mi ni mal pa irs of words. The re sults re veal 
that in terms of f01o (pitch he ight at the on set of the stres sed vo wel) the re are sta-
ti sti cally sig ni fi cant dif fe ren ces among the words with long ac cents, but not among 
tho se with short ac cents (Ta bles 1 and 2, pa ra me ter f01o). This cle arly in di ca tes 
that this pa ra me ter can not be pho no lo gi cally re le vant for esta blis hing qu a li ta ti ve 
dis tin cti ons. The mean va lu es of F0 ran ge bet we en the on set and en ding of the 
stres sed vo wel are sig ni fi cantly dif fe rent among the words with long and short 
ac cents (Ta bles 1 and 2, pa ra me ter R (f01o – f01e)). The mean va lu es of this pa ra-
me ter in di ca te that both long and short ac cents most fre qu ently ha ve the sa me 
di rec tion of to nal tra jec tory (fal ling slo pe), and the mi ni mal pa irs of long and short 
ac cents dif fer in terms of the si ze of this fal ling in ter val. Ho we ver, sin ce pu re 

26 In 7% of words with short ri sing ac cent the stres sed vo wel has a hig her F0 pe ak than the vo wel 
in the fol lo wing sylla ble. As was the ca se with so me words with long ri sing ac cent, the stres sed vo wel 
in the se exam ples has mar kedly fal ling to nal slo pe with con si de ra ble de scen ding in ter val, with a gre at 
ascen ding in ter val to the un stres sed vo wel. Still, the to nal pe ak of the un stres sed vo wel do es not re ach 
the F0 va lu es of the stres sed sylla ble.

45QU A LI TA TI VE AND QU AN TI TA TI VE DIS TIN CTI ONS BET WE EN LE XI CAL AC CENTS...



46

fal ling or ri sing fal ling slo pes with the mo re do mi nant fal ling in ter vals are fo und 
in both ac cent types, this pa ra me ter cle arly can not be used as the ba sis of qu a lity 
dis tin ction eit her in long or short ac cents. For the sa me re a son, the po si tion of the 
to nal pe ak, which al so dif fers sta ti sti cally among long and short ac cents (Ta bles 1 
and 2, pa ra me ter t1max%), can not be ta ken as a sig ni fi cant in di ca tor of ac cent qu a lity. 

The mean va lu es of the pa ra me ters con cer ning the to nal re la tion bet we en the 
stres sed and the fol lo wing vo wel are sig ni fi cantly dif fe rent among words with long 
and short ac cents (Ta bles 1 and 2, pa ra me tres R (f01e – f02o) and R (f01max – f02max)). 
Out of the two pa ra me ters, the ran ge of F0 among the en ding of the stres sed and 
the on set of the fol lo wing vo wel mo re con si stently di stin gu is hes bet we en fal ling 
and ri sing ac cent both with long and short ac cents, and is the re fo re re le vant for 
esta blis hing the pho no lo gi cal dis tin ction. We sho uld no te he re that the dow nward 
shift is fo und bet we en the en ding of the stres sed and the fol lo wing vo wel only in 
words with fal ling ac cents. An up ward shift is fo und in all words with ri sing ac-
cents. Only in few exam ples of words with fal ling ac cents a small de gree of up ward 
shift was fo und bet we en the stres sed and the fol lo wing vo wel, but the stres sed 
vo wel of the se words is cha rac te ri zed by a ste e per fal ling slo pe. 27 

The mean dif fe ren ces in in ten sity of the stres sed and the fol lo wing vo wel are 
sig ni fi cantly dif fe rent in mi ni mal pa irs both in long and short ac cents (Ta bles 1 
and 2, pa ra me ter I1 – I2), but since the de scen ding in ten sity re la tion bet we en the 
stres sed and the fol lo wing sylla ble is not so lely fo und in words with fal ling ac cent, 
it is cle arly only a sub si di ary fe a tu re of ac cent qu a lity. The dif fe ren ces in the mean 
du ra tion va lu es bet we en fal ling and ri sing ac cents, both long and short, are not 
sig ni fi cantly dif fe rent (Ta bles 1 and 2, pa ra me ters t1norm).

Ta ble 1: Com pa ri son of pa ra me ters F0, in ten sity and du ra tion bet we en mi ni mal pa irs with long 
ac cents 28

Pa ra me te r Ac cent N X̅ SD Mann-Whit ney test 
U p

f01o
LF 168 177 48,29 10935,500 0,000
LR 167 160 46,47

R (f01o – f01e)
LF 168 -2,89 2,08 9140,000 0,000
LR 167 -1,68 1,58

R (f01max – f02max)
LF 168 -4,17 2,50 382,000 0,000
LR 167 1,29 1,63

R (f01e – f02o)
LF 168 -1,24 1,74 337,000 0,000
LR 167 2,54 1,51

t1max%
LF 168 16 26,19 12047,000 0,005
LR 167 13 31,88

27 It is our opi nion that mar kedly ri sing or fal ling to nal slo pe on the stres sed sylla ble might be 
a suf fi ci ent pho ne tic sig nal for the per cep tion of ac cent qu a lity, whi le in all ot her ca ses, the pri mary 
sig nal is the to nal re la tion bet we en the en ding of the stres sed and the on set of the fol lo wing vo wel. 
Ho we ver, this can only be pro ved af ter de ta i led re se arch in to per cep tion of ac cents.

28 The da ta gi ven in Ta bles 1, 2, 3 and 4 re pre sent – (N) num ber of ca ses, mean va lue (X̅), 
stan dard de vi a tion (SD), Mann-Whit ney test re sults (U), and p le vel of sig ni fi can ce. The va lu es which 
are sta ti sti cally sig ni fi cant (p < 0,05) are mar ked in bold script.
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I1 – I2
LF 168 7,21 3,37 3302,000 0,000
LR 167 2,08 2,92

t1norm
LF 168 160 37,77

13954,000 0,933
LR 167 159 42,30

Ta ble 2: Com pa ri son of pa ra me ters F0, in ten sity and du ra tion bet we en mi ni mal pa irs with short 
ac cents 

Pa ra me te r Ac cent N X̅ SD Mann-Whit ney test 
U p

f01o
SF 72 168 41,09

2228,000 0,233
SR 70 162 40,78

R (f01o – f01e)
SF 72 -0,20 1,33 1269,000 0,000
SR 70 -1,41 1,24

R (f01max – f02max)
SF 72 -2,63 1,85 37,00 0,000
SR 70 2,13 1,58

R (f01e – f02o)
SF 72 -1,84 1,73 4,000 0,000
SR 70 3,22 1,55

t1max%
SF 72 46 43,51 1548,500 0,000
SR 70 12 31,11

I1 – I2
SF 72 6,98 2,73 447,500 0,000
SR 70 2,14 2,48

t1norm
SF 72 119 23,60

2145,000 0,126
SR 70 112 24,10

Ta ble 3: Com pa ri son of du ra tion of the stres sed and the fol lo wing vo wel in mi ni mal pa irs with 
fal ling ac cents 

Pa ra me te r Ac cent N X̅ SD Mann-Whit ney test 
U p

t1norm
LF 120 157 37,69 3328,000 0,000
SF 118 122 32,03

t2norm
LF 120 60 18,74

6191,000 0,094
SF 118 56 15,49

t2(%t1)
LF 120 39 9,21 4097,500 0,000
SF 118 47 12,81

Ta ble 4: Com pa ri son of du ra tion of the stres sed and the fol lo wing vo wel in mi ni mal pa irs with 
ri sing ac cents 

Pa ra me te r Ac cent N X̅ SD Mann-Whit ney test 
U p

t1norm 
LR 79 155 31,15 1014,000 0,000
SR 80 115 29,52

t2norm 
LR 79 72 22,28 2121,000 0,000
SR 80 61 17,02

t2(%t1)
LR 79 47 12,15 2321,000 0,004
SR 80 54 17,12
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4.4. Among the mi ni mal pa irs of words with fal ling ac cents, pho no lo gi cally 
long and short vo wels dif fer in du ra tion, the long one be ing 1.28 ti mes lon ger than 
the short vo wel, and this dif fe ren ce is sta ti sti cally sig ni fi cant (Ta ble 3, pa ra me ter 
t1norm).29 In mi ni mal pa irs with ri sing ac cents, pho no lo gi cally long vo wels are al so 
lon ger in du ra tion than the pho no lo gi cally short ones, 1.38 ti mes on ave ra ge, the 
dif fe ren ce be ing sta ti sti cally sig ni fi cant (Ta ble 4, pa ra me ter t1norm).30

Mi ni mal pa irs of words with fal ling and ri sing ac cents dif fer in terms of the 
du ra tion of the first post to nic un stres sed vo wel, but the se da ta are not con si stent. 
In ab so lu te va lu es, un stres sed vo wels in words with long ac cents ha ve lon ger 
du ra tion than tho se with short ac cents of the sa me qu a lity. Ho we ver, with fal ling 
ac cents this dif fe ren ce is not sta ti sti cally sig ni fi cant, whi le with ri sing ones it is 
(Ta bles 3 and 4, pa ra me ter t2norm). If we ex press the du ra tion of the un stres sed 
vo wel as the per cen ta ge of the pre ce ding stres sed one, the re sults show that it ta kes 
up 39% of the du ra tion in words with long fal ling ac cent, and 47% in words with 
short fal ling ac cent. On the ot her hand, with long ri sing ac cent the un stres sed 
vo wel ta kes up 47% of the stres sed one, and 54% in words with short ri sing ac cent. 
From this po int of vi ew, the mean du ra tion of un stres sed vo wels is sig ni fi cantly 
dif fe rent in pa irs of words with ac cents of the sa me qu a lity (Ta bles 3 and 4, pa ra-
me ter t2(%t1)). This me ans that among the words with fal ling and ri sing ac cents the 
con trast bet we en the stres sed and the fol lo wing vo wel is mo re mar ked in words with 
long than with short ac cents. A lar ger dif fe ren ce in du ra tion bet we en the stres sed 
and the fol lo wing vo wel is an ad di ti o nal per cep tual mar ker of long ac cents.

4.5. As can be seen from our re sults, the typi cal re a li za ti ons of long and short 
fal ling ac cents in our cor pus are si mi lar to tho se de scri bed by Ivić and Le hi ste 
ba sed on the spe ech of Pa vle Ivić and 12 ad di ti o nal spe a kers. Ho we ver, the most 
fre qu ent re a li za ti ons of long ri sing ac cent in our cor pus of mi ni mal pa irs are dif-
fe rent from tho se re cor ded by Pa vle Ivić and so me of the spe a kers from his ad di-
ti o nal test gro up. The main dif fe ren ce is in the to nal mo ve ment on the stres sed 
vo wel, which was cha rac te ri zed by a fal ling to nal slo pe in 12 of our par ti ci pants 
(ri sing slo pe be ing pro du ced only by two of the par ti ci pants), whi le in Ivić and 
Le hi ste’s cor pus it shows ri sing to nal slo pes in this con text. Our fin dings po int to 
ot her dif fe ren ces as well. The to nal in ter val bet we en the stres sed and the fol lo wing 
vo wel in our cor pus is rat her pro mi nent and al ways re a li zed as an up ward shift in 
long ri sing ac cents. On the ot her hand, in Ivić and Le hi ste’s cor pus it is not al ways 
ascen ding, and when it is, the ran ge of the shift is less mar ked than in our spe a kers’ 
spe ech. The re a li za tions of short ri sing ac cents in our cor pus of mi ni mal pa irs are 
dif fe rent from tho se typi cal of Ivić’s spe ech, but not from the spe ech of his ad di-
ti o nal gro up of spe a kers. 

The de scrip tion of the re a li za ti ons of ac cents in our cor pus of mi ni mal pa irs 
is partly com pa ra ble to the de scrip ti ons by Jo ka no vić-Mi haj lov. The to nal mo ve-
ment in words with fal ling ac cents de scri bed in our cor pus was al so re por ted in 
the fin dings of Jo ka no vić-Mi haj lov for spe a kers of Voj vo di na bac kgro und. Ho-
we ver, fal ling to nal slo pe on the stres sed vo wel, which was the do mi nant to nal 

29 Com pa re the du ra tion of vo wels and si mi la rity of to nal slo pes in Fi gu res 5 and 6. 
30 Com pa re the du ra tion of vo wels and si mi la rity of to nal slo pes in Fi gu res 7 and 8.
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di rec tion of ri sing ac cents in our re cor ded cor pus, was only re por ted in words 
with short ri sing ac cents by Jo ka no vić-Mi haj lov for spe a kers from Voj vo di na, and 
not in long ri sing ac cents.

The de scrip tion of ac cents in our cor pus of mi ni mal pa irs is in ac cor dan ce 
with the de scrip ti ons in the stu di es SredojevIć 2015a; 2016; 2017c.

The re a li za ti ons of fal ling ac cents in our cor pus of mi ni mal pa irs are si mi lar 
to the re a li za ti ons de scri bed by Ba tas, but the re sults re gar ding ri sing ac cents are 
dif fe rent.

4.6. The de scrip tion of in ten sity re la ti ons bet we en the stres sed and the fol-
lo wing vo wel in our mi ni mal pa ir cor pus is ge ne rally in li ne with the de scrip ti ons 
pro vi ded by Ivić and Le hi ste,31 and is com ple tely in ac cor dan ce with the stu di es 
SredojevIć 2015a; 2016; 2017c.

4.7. In our re se arch of mi ni mal pa ir cor pus the differences in the du ra tion of 
vo wels with fal ling ac cents and with ri sing ac cents are less mar ked than in the 
typi cal exam ples re por ted inИвИћ–лЕХИсТЕ 2002 and SredojevIć 2017c.

Fi gu re 1: mlada (The bri de is sin ging to  
the wed ding pro ces sion) (G1)31

Fi gu re 2: mláda (Ta nja is a young wo man)  
(G1)32

Fi gu re 3: vodĭ (He’s ta king the chil dren out) 
(G6)33

Fi gu re 4: vodi (Ta ke the chil dren out si de!)  
(G6)34

31 The com pa ri son of our re sults is not pos si ble due to dif fe ren ces in re se arch met ho do lo gi es 
ap plied.

32 [a]: f0o = 129 Hz; f0max = 130 Hz; f0e = 99 Hz; I = 76.01 dB; t = 186 ms.
[a]: f0o = 95 Hz; f0max = 95 Hz; f0e = 86 Hz; I = 66.36 dB; t = 53 ms.
33 [a]: f0o = 108 Hz; f0max = 108 Hz; f0e = 100 Hz; I = 74.71 dB; t = 162 ms.
[a]: f0o = 109 Hz; f0max = 109 Hz; f0e = 103 Hz; I = 72.26 dB; t = 55 ms.
34 [o]: f0o = 113 Hz; f0max = 132 Hz; f0e = 129 Hz; I = 77.94 dB; t = 119 ms.
[i]: f0o = 119 Hz; f0max = 119 Hz; f0e = 112 Hz; I = 75.39 dB; t = 61 ms.
35 [o]: f0o = 105 Hz; f0max = 117 Hz; f0e = 114 Hz; I = 78.28 dB; t = 115 ms.
[i]: f0o = 134 Hz; f0max = 140 Hz; f0e = 136 Hz; I = 77.01 dB; t = 58 ms.
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Fi gu re 5: žaba (The green frog is cro a king.) 
(G12)35

Fi gu re 6: žabă (Many frogs are cro a king) 
(G12)36

Fi gu re 7: žena (His wife is coming)  
(G5)37

Fi gu re 8: žénă (We benefit from such women) 
(G5)38

5. concluSIon. Our analysis of the lar gest cor pus of mi ni mal pa irs in Stan-
dard Ser bian so far, re cor ded by edu ca ted spe a kers of No vi Sad bac kgro und, re-
ve als that qu a lity dis tin cti ons bet we en ac cents are fo un ded on the to nal re la tion 
bet we en the stres sed and the fol lo wing vo wel. In fal ling ac cents this re la tion is 
de scen ding, and in ri sing ac cents it is ascen ding. This con clu sion was re ac hed in 
the re se arch by Pa vle Ivić and Il se Le hi ste, as well as Je li ca Jo ka no vić-Mi haj lov, 
alt ho ugh the se aut hors did not pre ci sely sta te on the ba sis of which pa ra me ters 
they de fi ned the re la tion as fal ling or ri sing. On the ot her hand, the re sults of our 
re se arch cle arly po int that the qu a lity dis tin cti ons are most re li ably re flec ted by 
F0 ran ge bet we en the en ding of the stres sed and the be gin ning of the next vo wel, 
com pa ra ble to the re sults re por ted in SredojevIć 2015a; 2016; 2017c. Our re sults 
do not sup port Ivić and Le hi ste’s cla im that to nal shift on the stres sed vo wel may 
be dis tin cti ve in words with long ac cents, nor the pho no lo gi cal vi ew of ri sing ac cents 
as disylla bic in the sen se implied by Ivić and Le hi ste, as well as ot her re se ar chers, 
fol lo wing Ma sing’s ide as. In terms of the mean va lu es of the pa ra me ters such as 
the F0 ran ge bet we en the on set and en ding of the stres sed vo wel, bet we en to nal 
pe aks of the stres sed and the fol lo wing vo wel, as well as the dif fe ren ce in in ten sity 
of the two sub se qu ent vo wels, our re se arch shows that the re are sta ti sti cally sig-
ni fi cant di stin gu is hers among the pa irs of fal ling and ri sing ac cents, alt ho ugh 

36 [a]: f0o = 199 Hz; f0max = 224 Hz; f0e = 224 Hz; I = 72.66 dB; t = 131 ms.
[a]: f0o = 210 Hz; f0max = 210 Hz; f0e = 177 Hz; I = 71.96 dB; t = 56 ms.
37 [a]: f0o = 196 Hz; f0max = 216 Hz; f0e = 208 Hz; I = 71.26 dB; t = 159 ms.
[a]: f0o = 191 Hz; f0max = 191 Hz; f0e = 163 Hz; I = 69.03 dB; t = 62 ms.
38 [e]: f0o = 188 Hz; f0max = 193 Hz; f0e = 165 Hz; I = 75.19 dB; t = 126 ms.
[a]: f0o = 186 Hz; f0max = 210 Hz; f0e = 210 Hz; I = 75.09 dB; t = 86 ms.
39 [e]: f0o = 174 Hz; f0max = 174 Hz; f0e = 159 Hz; I = 74.42 dB; t = 153 ms.
[a]: f0o = 180 Hz; f0max = 195 Hz; f0e = 192 Hz; I = 72.31 dB; t = 84 ms.

DE JAN SRE DO JE VIĆ, MA JA MAR KO VIĆ



so me of the dif fe ren ces are sub si di ary rat her than dis tin cti ve fe a tu res. Qu an tity 
dis tin cti ons bet we en pa irs of fal ling and ri sing ac cents are ba sed on the dif fe ren ce 
of stres sed vo wels, sin ce the long stres sed vo wel with a fal ling ac cent is on ave ra ge 
1.28 ti mes lon ger than the short one, and in words with ri sing ac cents the long 
stres sed vo wel is on ave ra ge 1.38 ti mes lon ger than the short one. Qu an tity dis-
tin cti ons are partly ba sed on the dif fe ren ces in du ra tion of the stres sed and the 
fol lo wing vo wel.

Sin ce the goal of this study was to gi ve a de ta i led pho ne tic analysis of word 
ac cents in one di a lect of Ser bian, that spo ken in the city of No vi Sad, we be li e ve 
that it ra i ses new and in tri gu i ging qu e sti ons abo ut the pho ne tic na tu re of word 
ac cents in ot her di a lects of Ser bian as well, which se ems li ke a wor thwi le su bject 
of fu tu re in ve sti ga tion.
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Де јан Сре до је вић
Ма ја Мар ко вић

КВА ЛИ ТЕТ СКЕ И КВАН ТИ ТЕТ СКЕ ДИ СТИНК ЦИ ЈЕ 
ИЗ МЕ ЂУ АК ЦЕ НА ТА СТАН ДАРД НОГ СРП СКОГ ЈЕ ЗИ КА У ГО ВО РУ НО ВОГ СА ДА 

(КОР ПУС МИ НИ МАЛ НИХ ПА РО ВА)

Р е з и м е

У ра ду су пред ста вље ни ре зул та ти ис тра жи ва ња ква ли тет ских и кван ти тет ских ди стинк-
ци ја из ме ђу акце на та стан дард ног срп ског је зи ка. На осно ву ана ли зе до сад нај ве ћег кор пу са 
ми ни мал них па ро ва, ко ји се са сто јао од 832 при ме ра 65 ре чи, ко је је ре а ли зо ва ло 14 обра зо ва них 
го вор ни ка (7 му шког и 7 жен ског по ла), по ре клом из Но вог Са да, опи са не су ре а ли за ци је акце-
на та, а да би се утвр ди ло ко ли ко се оне ме ђу соб но раз ли ку ју – ре зул та ти аку стич ких ме ре ња 
(па ра ме та ра то на, ин тен зи те та и тра ја ња) под врг ну ти су ста ти стич кој ана ли зи. Ква ли тет ске 
ди стинк ци је нај вер ни је од ра жа ва ра спон f0 из ме ђу кра ја на гла ше ног и по чет ка на ред ног во ка-
ла, ко ји је код си ла зних ак це на та си ла зан, а код уз ла зних – уз ла зан. Иа ко се сред ње вред но сти 
и оста лих по сма тра них па ра ме та ра тон ског и ин тен зи тет ског од но са из ме ђу на гла ше ног и 
на ред ног во ка ла ста ти стич ки зна чај но раз ли ку ју из ме ђу па ро ва ре чи са си ла зним, од но сно, 
уз ла зним ак цен ти ма, ра ди се о пра ти лач ким фе но ме ни ма ак це нат ског ква ли те та. На ши по да ци 
не под у пи ру Иви ће ву и Ле хи сти ну те зу о то ме да тон ско кре та ње на на гла ше ном во ка лу може 
би ти ди стинк тив но у ре чи ма с ду гим ак цен ти ма, ни фо но ло шко ви ђе ње уз ла зних ак це на та 
као дво сло жних, у зна че њу ко је овом тер ми ну, сле де ћи Ма зин го ве иде је, да ју Ивић и Ле хи сте. 
Кван ти тет ске ди стинк ци је из ме ђу си ла зних, као и из ме ђу уз ла зних ак це на та, по чи ва ју на раз-
ли ка ма у тра ја њу на гла ше них во ка ла, а де лом и на раз ли ка ма у од но су тра ја ња на гла ше ног и 
на ред ног во ка ла. 
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