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Word segmentation in Persian continuous speech
using FO contour

Vahid Sadeghi
linguistics Department of English language and linguistics
Imam Khomeini International University, Iran

Abstract

Word segmentation in continuous speech is a complex cognitive process. Previous research on spoken word
segmentation has revealed that in fixed-stress languages, listeners use acoustic cues to stress to de-segment
speech into words. It has been further assumed that stress in non-final or non-initial position hinders the
demarcative function of this prosodic factor. In Persian, stress is retracted to a non-final position in words
containing enclitic affixes.

The present research explores the question as to whether Persian listeners are able to identify word
boundaries given the tonal structure of words in Persian phonology or not. The paper was also intended to
investigate to what extent Persian native speakers use H peaks to identify word stress pattern. Two
perceptual experiments were conducted in this regard. Given the tonal structure of words in utterance non-
final position in Persian, it was hypothesized that listeners are likely to identify the end of a high plateau as a
cue to word boundary. In addition, given that peaks in utterance non-final position are delayed, it was
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further hypothesized that perceived prominent is likely to be attributed to a syllable that precedes another
syllable carrying a pitch peak.

The basic stimulus for the first experiment was a nonsense sequence of nine “3A” syllables with equal
duration ([0A1.0A2.0A3.0A4.0A5.0A6.0A7.0A3.0A9]) across the syllables. The peak was located at the
beginning of the consonant in [5A4] in the stimulus. The duration of the H plateau following the H peak was
varied continuously to create 6 different stimuli with varying temporal plateau. The stimuli were presented
randomly to 10 native speakers of Persian. The participants were asked to chunk the sequence of identical
syllables they hear into two parts as if they were two independent words. They were also asked to identify
the most prominent syllable in a separate identification test. The results showed that the ending point of a
high H plateau acts as a prosodic cue to word boundary detection in Persian. For example, when the end of
the H plateau was located on the end of the vowel in A4, listeners identified the end of A4 as boundary
between two hypothetical words. However, when the end of the plateau was located on the end of the vowel
in 3As or the beginning of the consonants in .5A¢ listeners identified the end of 3As as the word final
boundary. The results of this experiment further revealed that listeners are sensitive to the position of H
peaks to identify within-word position of prominence in Persian. Listeners consistently identified A3 as the
most prominent syllable as this syllable preceded 5A4 on which the peak was located, and the rate of their
identification was not affected by the duration of H plateau following the pitch peak.

In the second experiment, listeners’ ability to use F0 contour as a cue to word boundary was tested on
resynthesized speech in which the spectral properties of the signals were intentionally deformed. The results
replicated the findings previously obtained for the first experiment, indicating that the end of a high plateau
acts as a robust cue to word boundary detection in Persian.

Keywords: word boundary, intonation, prosodic prominence, H plateau, position of H peaks
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(Figure-1): Waveform and F0 contour of the utterance /mo'dir-emu:n na'mae-mun-o ?em'za kaepd foraen/ “our manager signed our
letter right away”. Dashed lines indicate boundaries between words or accentual phrases.
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(Figure-2): intonational stimuli resynthesized from the nonsense syllable string 8A

P Tl ey W Some pa sl g iRy eanSES
O9o3) P90 A pe 50 ab dralne 4 S 58 4 ouISES b
Sy o4 Al awles Basses bl (olels
Gl g 005 patine |) 4S5 g9y Jome g o3l (B8
abl, Soles axio 69, p asbgal S o ) o
i s g kxSl pg slxe aniF 4w feld
0SS o gl b aw S o oS (g 08 cldle
lxe mome slagul olaws Sz yo sl g iy
Dygods g odd drule iy sbxe g o)k Sbxe pom

A i g Slagal ao s

St dlo> o gl - F-Y-)
oS e gl alolid a3l 5l Jol> b (1) U
Gy andid g Stimulusl...... Stimulus6 aiwg.
S e X jemme (S5 pl jo amo e lid oflg
3 H bl ol 58 e fivgey 900 |y (SeiosST
slans 4 pBauses s glgel vy Y e
(NN NSNS Hm(lo.le.lo.b.lo.la#|o.\a.lo)¢m..>’d
sloguly s o las |, U I S NS Pow 9
ssbar 1) paemcends slaan S 4 bowigid olulis

oS o (s y 2 AT

aaili £585 oo 5 (gougn) 4S5 Ald g8y e Kol
SEls aais 5 le (SKiwz oo s sl H SLL

.z

033l S ek (b ln 9595 (o0 S gy LS
ol s eS,t S (Ahb glal> g olulis
al o 2ingy 00, Sheams (L5 s )8 ()3 03 5 350 03 (1905
P> al>ye 5 ofly SLl sy lolid ly ses] s
b a5 L e 4SS gg8y Jore (plulid sl
Crog OEASES 8 4 5e)] s Al e o
i Ll gl L sl oy Ky 45 Al eols
Dok S alie 4 1) oy ool Wl Wl a5 0l
22 oB3ly O om e 48,5 S s leglyss
b o aiulss GEaiSeS 8 5« S ololis
Sy 2 oS 1y banF 5l S S e il 5l ey
loasy 5 a8 il wed oo yalls A, S iales axio
Oy Jold ¥ idu 50 eadiprhe lads b 4 4z g b
S b bl GBSl ol oo an o)lidgs
M) 5l s ile bans Gl e (SewsS|
5 pem sl o SEls e lelslalelolo# lslsly
Gl o S5y 550 Iolslslaloflalalals (¥ o ylez
O SB5le 50 Iatododoflodolslals (¥ oy 9 polez

2 Glp b Se a (et g ey b

FY oo F o kel VAN Jle



http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

- 10.29252/jsdp.16.4.135 ]

=

=

G293 HEio (69 Jl )b &g JLES HS YB g ) yo (linh )b

ghe & e S 4 oLl slagul WS
S e 4 gl slgul 5 ssyoas ol
ol oy, aladl s g & S5 ez
U 8As sl 3kl loon 5l caugp; 4S5 H als o
YU lebl o b edgd oo 00 S bxa ol aSTy oLL
bxa L bowigid aias oo )13 8As slxa LG o
L@j)oﬁwsw‘wdugj)m)é‘)SA4
S97s soisn) 4S5 H al ) am (22155 0 2S digS e
Olered glail U H 0,08 L g (Cawsd S yome) w0yl
5 p7y Gl e e BAg aSly Ly b g5kl
Sop) ol e Jlizla il oud saniS (il
NS oo S 0 (08 Sl e Olsear (o pdae
Obaabsl maw L) o8 1) pgs S e copizman ddodigids
o8 4 IsdslataloF s tals OHgods (ool SGo3
(eoyobny  Sasy liabl  glaw L)
Sygods o5 1) sl Sy IaJatslalaloF s s ls

L]

Il tolsF o lalslols & goas o8 g Ialalslolo lolslsls

5 i sl o olly 50 pow anS ln

5 oty Sl S e sl plulis lagly (et
Sygods doypde Suo5 plaebl zhe Lol
5 P90 Wt S e sl g lalololoF lalslslsls
3t slan S Sype wojene 4 Soop ekl b pgw
Lo lalslololsloB lalals b &) IaJolsloF s lalotsls
Lol Sy Nigh oo anhats (atalalsloF s s lals

Shgeds b odspoely oy plpebl  ala
s lotoF s lslatals Sygod bog latolstaloF s lslals
g o apkais

Sy 2 H o315 0,8 SLL alass beonsgids a5 olo las
sy Wi |y )b LS Sal e 0 b SO

ol & ol bgyie wiS o olelld ofly G SLL
Gl e b e o1 UL Sy Belate SLL dbE
i (ulul e 8L am sl (G5ET Glen)
Sl 5 Glarie o5 sy Spna 3 H 550y 825 ik

y Bhie &5 ey S e 0 H o2lg 68 SLL

Y 2l F ol 1YaA Jle

100 5 A —
\ g
:Z \\ // \\ _EEE:ES
70
; . I
. ¥ >
g . I\ \
. / \
“ LY
Wl / \
oo ‘e— o—HB=——3§
1 2 3 4 5 6
stimuli

Rt (515 ol (y903] ot Al yo g b (- JS)
A1y (Sxog 291 0 yuzmy 50 o5lg 550

(Figure-3): Results of word boundary identification for the
nonsense syllable string 8A .o

po Slalxa o o3ly 50 S929) Cens Ay S (Sl

ezt (SowsST Syme lp bl a8 (Jlz s
S35 ped S e sl edo oo liebl maw 4 Su0
GBS e SR Sl e gl g dojolryy
el do i plirabl g & oty i B oy
ol Glp e an S 4 plbls gl lnle
)l 2V Glaebl mha p93 S pze I 8 4 oS e
Coyods | e Sl Sime beewisid
L oeid U opgw slacS,me o lolololololoflalsls
L =) IsdslatslsloFF o tals 3ot Glan S O jsoa
Sys (alslolsFlalalslols Lo lolslslaloB lolslsls
Sygods pgd Syme aseid o Ll oS
ald oo cplply agzlge wo s b latolatalsloF s s ls
A os e S 3T Glses 55, 2 sois; &S5 H
olipabl gl b (Cons S jme) H 25155 0,55 o5l
J2 slxe 59, 2 SBly 50 397s sl 4 Jod JL
Olsen (655 » oogp) 4S5 H Al jpos sl ]
dxr slxa 4Ty (LL B H C2lg (5 50S g e SO s5le]
b el slo Symma) jon glabxe b (e S p20)
s 097y poe lime @ (Vb ekl v b (pid
H al jpom Lol sol o1 51 8 slre 9, 52 G55
H (oyS 5 e S 36T Glsman (555 2 (oo 4655
bkl maw b (pge S poe) dn sbxe aSTy g U
JS3 sz 595 2 S5l 50 0979 Slire 4 05 (5 lLL
ol sy 5 SISl Sy d97s sl @ 5 5 o
300 0979) p9d an S 4 lelid lagul ot

Sorm e 6Tl (e 9 pilkx slabxe (o o3l


http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.29252/jsdp.16.4.135 ]

21y pomr slxa laosigs oS sl ()] Whe cosly ol
[5A15ALOALSALEAs5AcOAL-DALOAS] gl 6y
S 4 arg b aiS (o0 S0 b (S p Olyieds
LS e (ol gjlwjl) Soal smie ,0 FO &l s
doe @)l Sy o a8 o5 o i Olgiee
Ol Cumal plxe JIg S o 2ly Sz 95
9589 bl (nl p Sl (o9 ;4SS H o g6dg Jore
379 4xg b e 12 (59) » oegn) 4S5 SO H AB
b (K p Ojpos (o) 0l 3 A 3,5 o oy
3y50 sl & ]y g pie 4 l) 05 0 Sy0 o 51 B
al5 5l am a8 Gl 51 08 0 (asls ojly SLL slxe b
SesST 5p0 S Ol S H (2555 028« sovgn ) 455
ol a8 ol 5l it o 5 o3 b all adls sgzg el o3l
odd oS labxa I gola 4z (59, 2 By oS

100
b—p—O0—p— p—0 (|2 FAeT
9 -0-d3
-O-d4
8 ds
70
i=]
K=}
g 60
1]
L=
B 50
L7}
el
S 40
g
g 30
[
20
10
g—Tr—e———l—
0 : , ‘ T r r
1 2 3 4 5 6
stimuli

J’M udaz-md 6')‘3 GsL..;Lu» u}o).l— 099 4_1,]‘0 C"L"’ (P i)
8ALy Sro st (2191 8 a3 (panSS glxd) (olgh (Swz

(Figure-4): Results of prominence identification for the
nonsense syllable string 5A,

P95 Lol —0

‘_,Z.g.l.o)’T plxil o9, 9 osls -89

o3y (SwtwsST jpe (g)laaid Sy pgd ilejl o
oS bl H bl abiis g5dy e 5| anls &gt
4 oy raab Slilie il 0jumis g9, (H (2315
08jlgs olawi jehare pl (gl ol AT ee;l Sxe
Oleisds o)l losloam aml (05,5) Olie b alex
8 sryr basS S aiad olkil (g laaid S e

3,5 adgi craab Cae o L 1) aosls lse

aladi 98As (LL ;o o3ly 0 4 Sl BAs slxa &S5 (L
58T 5 e a5 (id S e o H 3le 3,008 SLL
4l 8As bb 48 63ly 5p0 4 Gl 0AG slxe lgen
b il 8As 3l Glosean 55, 0 @lg H alb g o
51 sy 3155 B Gl 5 o3l 5m 4 55 ees
2 Gk b SO (g5, o H (Blg o8 Sl Ak
e o il 25 0 gm wils b ol (65,0 &b
Ol zdaw b s ;08 onigils Q)BAO] 3D g 65‘5
oled b (o iz j0 a8 olulil 1) o3l 50 (oYL
@bolid o3ly bl 50 plgiea o 51 3 sl b g Lre
345 g3 S e gl o3l 50 el (pep igd e
8As STy 35 50 Gebato H (o3lgi o UL &ais ]
ﬁ)LQ.’, J)z.o 6‘)% 9 5A3 ubb & 56A4 ubb o8 el
Sy oy Gebie H o315 oS SLL abis o] o oS
s 8As bl o 5 8As oLl o el BAs ST
e el Sl az i b K00 gl 058 0 a3 S
SeiwsST jpe S50 a5 S g se olaeks slagaly
Jsb Suil i b Ly o 4 ool (gl g5 31 oy
Sy esminp) A S Al 5l am H o351y oS
i 500 G5le e 4 SEly S Sl leeaigids
9 (elez g pgd Sye) S e (B a5 (s
LT & o bnowigns o5 wiess olulis slaguly pime
[ S e ol g dips b &l g, glal

WS o0 Sy G5lg e Alsie 90 5l (S D000

p9d al> o gl -F-Y-Y
S e sl plolid Ggesl 5l Jol @b (F) JSs
ol yo e oo lid Stimulusl...... Stimulus6 aiwg.
2oy Y jeme 5 (SiwsST glos e X jome S5
5 ok b paw sl 4 BaLSES S glagl
e Glis dtezp glabxa plpied 1) ety (slna
wllil oo slaguly slaxs a5 aas oo lad S
SFr 7 9 ey bl 4 e pow gl
S e bl gy bEul @iy ol (LU
S5 s pp sl sl D B Sy StssT
e s pler sbbe Glp s wopas plaebl mlaw
alols s ol v )0 00 lebl maw 4 Soo 3y b

5 el slabee Jlie ;5 pow lxe olulid glaguly

FY oo F o kel VAN Jle



http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

- 10.29252/jsdp.16.4.135 ]

[D

=

=

G293 HEio (69 Jl )b &g JLES HS YB g ) yo (linh )b

||

.I' IFJ I "‘I'I 1
R R

M -1.\'-I|“ L

bt “Llulm mm Ul “l'”
| .1

W1

W2 W3

ion bolas " musl o 63135 3 o3 @l () o Ghgaske 9 (V) (b FO Sixien 9 ol ¢ 29T JUKuw 1(B- JS)

230 oLl 1) o5lg (Sl 0 go90e
(Figure-5): Waveform, spectrogragh and F0 contour of the expression /CapAve BapyolAproe popAcep/ “time of holding the
ceremony” in natural (upper panel) and resynthesized (lower panel) forms. Solid lines indicate boundaries between words.

6&‘53 JALL ua‘ wlw‘ '.f)‘s Gi*l.u}ST
Lsilh)llﬁf)lg: as

3 09N Ghi
ogus (yl 4y aS ol 4 azgi b e ulwl oyl
281 Lire o (lg] (sloopzmi;y asilen igd o hgasee
Gyo odigid a5 iS58 el Smli ol Sl
4S5 H ald 485 samiyle) line Lo |, o551y lg!
3o Carid sl 0y 595 5 502955
ialesl Bus slojlgam &l)lie g DM 5l sldiges
O5ly vgi oo alaxde aSiliz canl ool &1L (V) o
e Jlizle sla Sauo oeled U aiad olxil 55k
5 (3) "ﬁl.Lis" Jlie gl i rbg |y ow)l8 850

s L1 .-.‘o n " ‘ " ”". A
p) —io iy 9 O

fAiiawd Jaewn (o) o
"oli" oGS W) 5o MoanyT R o M tles” ()
o)ls" il 3xie (9) ,o 0,518 5 (0) ,o 6,155, () o
SeS e (9) 0 "ed S " s Maaliphd" 5 () o Mais,S

(@) ;o "Shas! () ,o "OlS™ 5 e el 1S5l sl

Y 2l F ol 1YaA Jle

SKeossT e leosigis o5 o
3 n s il IS ke 55, 31 e |y OIS
S

Oliebl (sl
Gi> L b e sl S sl
@ odigid B b yhgate ' 5,0 duaw YU sla uilS )8
asl anily pepes LUK o5lsol; ol
3 sk cnl sl (0 JS2)
7o ol ilejlgen gl g 50 dans alad W 5L
Om ESe jl (BU (SLal Sloj addy aigS e g sl

e 3880l blo S

i elelis Jleix! b als Bdo oug s LS jo 55ls

D92 3, ARVAREV O °"\‘;'.'.5§ &‘d@ 922 4....0‘0

~diged glp AT el iy cwgiew JSb 4 ogel egi Siga
g go ax8,5 IS 4y hiowd Al &5 ol Guled 9 Sz shls
Gl il )3 Qb e el ISS 4 az g L Saais slaalid
- aule Jlgte mils )3 lgi pais

VL PP PRV v


http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.29252/jsdp.16.4.135 ]

slaxi @) adgish o5 LS Ho ol Gaskd ) e Wb
s o)|3 O 0 e 9 oo)f (AJ‘&LSA ID)Y as LS’L”QQ
@boles 1, (W3) s 5 pgo oly 5 (W2) pgs 5 (WD)

(N i) waS

=L -0-Y
9 wou ’? 0dighl @ 6‘)—.’ )Lg EWI R WS TRE ) )U.bfo)l.i PE3
SE3ly bl e laguly wojyo LiSe)l o il
P90 9 Camnss B3l o sl 530 Slp (SeimwsST S e
Ol Hlogad il ool ools Llias (F) IS o il
o}‘g O ‘5&.,.,..495] )).A O)‘}A /AA )o l.Qo..b}..m 45 MQGA
p9o o3ly (et (SewsST 50 3l50 LAY 1o 5 090 g Censy
loonigid plply Wlools jaseid Cawys 1) pgw g
I il cole o8 Sjge 0 S )8
abaii g585 Jomo 59, 5l 1, GBSy sl 50 25,008 (sl
WIS (ariS (oe9 ) e (S

0] S

804

60-

40+

204

identification rate (%)

Sl (B3l o ol el wites Cenely ol
ol "5 0" 9 M ole" M SOLT g Ml M sl "
ol 0,5Vl g il BLol ol 45 alil o S ooy
2 " slaekd" 5 () po "ain S ol g Mlelea (IS5l a8
Xl 8 s slaaiy Jel> ()
als p S a0l il (1)

38,5 5 lg Dl pad Lol t oo

o35 » slapkd Julei iz

Slig (S pllai e

el 155 2 Olej e

S8 e 9y aeliphd Olo 515 1

Ol el bl pFasses s

sla)liaSo,ly Wog () Sip g 9 Zi) 035 Jraxs
Lo alllax b 4 o 5o pl)] (oo 50 oud bgasa
G Nad i HFASES b gl sl oloj dlols
PN FIR E S IPUIRA NP VR SPRCEL UK U
65 45 Conl o) (cloflgans o yle by alar Sy 05 oo

"

0
W1H w2

W2 H W3

ol ywgaso sla Lo ,b 50 0l o Lausid (glp (2Ll o)l gl (P - )
(Figure-6): Results of word boundary identification for resynthesized speech

Cans) 6‘4¢>l5 5 é,:]a;a l:‘. 9 (C‘“foj‘j 288 UL?)‘j) Cana|
S o H alB 5lam H 3s 0,08 S5 ol jo a8
g2 (Cawosly gole E5le) iy oduas Lol 4y ceug,)
3 Glaml o onigid a5 10,5 (2,8 peiz (wlel oyl
L.)L‘[J L) H u>|9: UT B aS ‘) ‘5,..;)[5 )L».Af Kery| (e*TTho
4S5 5l am H 2519 058 0929 pac Ojgo 40) ju>
615‘95 O)lm? D929 O ygu2 )Q) 055 O)la.uf L_[ (‘54...15);.)'
LSJLJL) IR S ygeods e..\.f;lg 0 (Ls.o..}j)g_)’ 4:&3 )‘ A=y H
as mo)f uo)S u)‘ B 09)5‘ .J;§6A G)lwl...m 03‘5 ‘S:‘.
OB5ly 5o syld atid i o9y 4S5 H ald e
3l am slaxd (g9, 49 9,00 plKin o £48g uwolly g5l

A l?;.b c_iﬁ S99y ald &53 4&9.5&‘5A 63‘5 ).34.»:&3 6[?:.&:

MZ: 96 J*S 43‘{.23 -y
5 9y SN ald g8y e bl ol iaehy o
ds:.mﬁ&:.?: 6‘4:.:5 osjf (5?‘5 09@.3)’L3 L, H- Ls)l;S CA5|93
LS?J?'; Lsil“?)? &959 J’“’ Ls:’.l"“L:"j’ 5o 9.:.3)343 |) 6"”)[;
S w35 PR e S e OBl Sk jre s
‘_gw)LS d‘:’*”’bu?i‘ﬁ‘i 6‘4:.&3 09)? 515‘93 ol 09>
Qﬁ‘jj e_i) 9 L*+H 625‘939& LS'°"'~’9)'~’~)‘ 4¢.§3 u_ig. Q)yattg
a9 b ol lST 09,5 b o3l 25 550 el Ho (55,50
6‘)3 FO G (59 H- L;)lgf Qﬁ‘gl &999 J?!.A L)
) ulf)‘s g_s)l:’.l‘ B as w.o.l.&f A.w'.: g_s:’.l“"l""‘“" J;ls od:j.a.m

90 A:TS'A' g_ig. H als B3] éf.'a.l.n lg. = )LB L_i.l..h] (TR

FY oo F o kel VAN Jle



http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

- 10.29252/jsdp.16.4.135 ]

=

=

G293 HEio (69 Jl )b &g JLES HS YB g ) yo (linh )b

FO o (59, 5l bxe S g (Swz p aseds po
0digids Cawl gougy; 45T H ald g£48g Jors )l Coonl
Sy Sl Sy @ gl S 0
H ald oS wS (o0 50 jatuz iy |) ol (alxesin
Oy o alB 55 ns ey arg ) o] ceyn 4SS
Sy O 5l an slre (S3LT Olsen) 5, 2 ()8
a5 g0 slxa 45 T Ly 4 a4l asl sns
oS ol lad (pizmes (g3l Cnl @S (5L ol SLL
4SS H ald 5l H (2215 0508 3929 pae b 292
Sz Sy (F3lg oS nl Jsb b g cean)
595 695l 4 ez gt b ogdleas ol by labnn s
2 @l ggail aleye 93 oy olulis laguly
Slaglid & i g e s g i inlej]
5 05ly (SewsST 550 E585 Jomo 0)y0 baoaisids (g laids
el gyl g Sllgie (2lph (Saz e rizeen
Sy slgie Djgoar 1) elly (alsl e Weenisid
o H 5155 0,58 Jsb Sl &y b 1y 08 o
S So gl leedigid S0 cegp 4SS Sy Al
e S oo st N0 G5l e 4 SE
Dolad e Sy ol Sz e & S Lronigids
o gealy) Sz a3 L | Lo ] 5 55l (lalsie
Fo b (o sho laabl mhw 4 Soo5 )l
Olpabl zho & S5 (gl o Fwly) Sz
Sy e sl o e il e (asye ws
e85 Joo 3l (onli 50 03ly (SetmasST 550 (g lais
Shgie sl liSo sl sl oy g9, 2 H (Sl abais
ol iwady zull ol allAS aoil Sore a4y w18 o0l
31 ol 50,5 amb 1) i (g onid Liales] slaazily
B labl gl L 1) 053l lsT 50 QU o) a5
P sn) w (Sbb abb gy Jxe g, 5l (Jod
BB o aneid LS Sl s
Oty soal b ol gl mls awlie b
s Gl 4 ()b g LS Sl ekl 0)b)s
Sl Rl 0 4SS 50> o (60525 L A o0
o sleesisis o5 sgde o 5l gl ol
S lp @l slad o 4SS (SetesST slaailas
Laosly bl 5o Lol s ool (3ly (SexwsST 5 50
3 osls cnl (23 ls o8l 4y az g b SLlpd 4SS L
)l loonigids gl Jlizen o) Sial ulizaly

Y 2l F ol 1YaA Jle

Jodo e g ol o151 8 e Stz sline
(@l Kz iy Gl S0 )0 ewigid sl
Glxe 59, » oI H b a5 0S5 S0 jtz | oo
Db oo @8ly T 5l o
e (SetwsST bl jlel Glie b5 sl
Joo solad Sy Gln esn S5 AB gsds
abis go8y oo (SeiwsST el 5 2ly (e
95 gy JLS 40 o3ly 2lsl 550 paneis lp H SLY
W (6l iulesl ol plil (g laas bl
So ol o a8 0g glal> pege lulids (ygei] Sy el

0A b & Jolis sao o 2l 8
u,.;).,o L: ([0A1.0A2.0A3.0A4.8A5.0A6.0A7.0A5.0A9])

28,5 13 solitwl 8,90 (6 s S e lgieds LSy
boyinS o H ey JbL ahais g48g Joe i b
ol 5l Sl Sme (id (g 4S5 H Al i as
Gl gy b e ol s wsle glsl o)
OB3ls (2lsl 50 8)ly0 o aulgs Ll 5l g sy eaigids
E85 e 5 (plolid (a5l coss al>ye) 05

o) ) (plolid Ggesl pos al> o) (2l (Stw
S (S el 50 )90 5]

Sold bl alolid slagygej] slaasdly
Tl S o0 &l 5 0 SSEa Jlaisl | cuss
Sk ahss a5 ol las slubs 0905 st al> e
HaS Saal poie )3 b SG (59, p H (S5 058
2 s 2ol oils S Shb e Dygen (o)l
50 4 0As LT lsen g9, p @dly H ald culul
okl o H (o2 lg 0 (SbL abaii SA3 (LL 5o o3l
Sbb ahis BA4 LL 5o olly e 4 SAL sbxe oSy
2 o3ly 50 4 8As sbxe STy (L o H (23l 0 oS
H 525 0,08 (SLb abais a5 nl 0,290 5 8As L
0As oLl y efly 50 4 BAs sbxe Slszen ST 1o
» H (@Bl o Gl abhis 51 aisd e @il
Ol o wsd @ly (Lo 50 4 9) b S bl (i
a>lge woy boojly jre oAl )0 ewigid Ojeo
JS slra b g bxe e b (55 wiomdy (ol j0 050 o0
Jle sl S oo ol o3ly SLL 50 Glsieas o
Sl abi ol ;o a5 (S lp |y esly 50 onignds
bl o8 (el AL 4Ty 5 1oy Gobate H i5lg3 0,208
Sl abais ol 0 a5 (S e sl 5 8A3 L o 98A4
Obl o «eslBAs &STy 55 50 Golaie H (S2155 0 28
WS o ololit SAs LU ol 5 5AS


http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

[ DOI: 10.29252/jsdp.16.4.135 ]

[9] A. Cutler and D. M. Carter, “The predominance
of strong syllables in English vocabulary” Com-
puter Speech and Language, vol.2, pp.133-142,
1987.

[10] A. Cutler and J. M. McQueen, “How prosody is
both mandatory and optional,” in Above and
Beyond the Segments: Experimental Lingui-
stics and Phonetics, J. Casper, Y. Chen, W.
Heeren, J. Pacilly, N. O. Schiller, and E. van
Zanten (eds.). Amsterdam: Benjamins, pp. 71—
82,2014.

[11] A. Golard, E. Sommerfield, and F. Kugler,
“Prosodic cue weighting in disambiguation:
Case Ambiguity in German”, The Fifth Inter-
national Conference on Speech Prosody.
Michigan, USA, pp.165-169, 2010.

[12] L. M. Hyman, “Do all languages have word
accent?” In van der Hulst, H. (ed.) Word Str-
ess: Theoretical and Typological Issues. Cam-
bridge: Cambridge University Press, 2014.
DOI: 10.1017/cb09781139600408.004

[13] M. H. K. Ip and A. Cutler, “Crosslanguage data
on five types of prosodic focus,” Proceedings
of Speech Prosody, 2016.

[14] M. H. K. Ip and A. Cutler, “Intonation
facilitates prediction of focus even in the pre-
sence of lexical tones,” Proceedings of Inter-
speech, pp. 1218-1222, 2017.

[15] M. Moneglia, & T. Raso, “Notes on Language
into Act Theory (L-AcT)”. In T. Raso & H.R.
Mello (eds), Spoken Corpora and Linguistic
Studies, Amsterdam/Philadelphia: John Ben-
jamins, pp.468—494, 2014.

[16] M. M. Mittman and P. Barbosa, “An automatic
speech segmentation tool based on multiple

acoustic parameters”, Romance Corpora and
Linguistic Studies 3.2, pp.133-147, 2016.

[17] B. Mahjani, “An instrumental study of prosodic
features and intonation in Modern Farsi
(Persian)”. MS thesis, 2003. Retrieved from:
http://www.ling.ed.ac.uk/teaching/postgrad/ms
cslp/archive/dissertations/20023/behzad _mahja
ni.pdf.

[18] S. L. Mattys, “Stress versus co-articulation:
towards an integrated approach to explicit
speech segmentation” Journal of Experimental
Psychology, vol.30, pp.397-40, 2004. DOI:
10.1037/0096-1523.30.2.397

[19] T. Raso, & H. Mello, “Description, Metho-
dology and Theoretical Framework”. In T.
Berber Sardinha & T. L. Sao Bento (eds),
Working with Portuguese Corpora. London:
Bloomsbury, pp.257-278, 2014.

[20] T. Raso, M. Mittmann, & M. Mendes, “O papel
da pausa na segmentacdo prosodica de corpora

7- References &0 =Y

Sheloieled 5o ols sl ailis mds" g o Bolo [1]

:GNLMU/J) L;[ijbj).' CL[?:A ‘"‘Sm)lé (o fean Q‘)lfc
Ay ‘ollmgu 9 )Le(g ‘Jsl 0)[04::: ‘P)Q:’ Jlm

[1] V. Sadeghi, “The role of prosodic cues in disam-

biguting Persian expressions”, Journal of Lingu-
siatic Researches, 1(2),2012.

‘_g)lw)'..s alolas a_ii Gélij)‘ 9 6>‘)Ja" ey ‘650'.,0 [2]

MB[J '..3 u,..:'..w.> 6lm~.\>‘5 (_g)L..\fw..m &5) LY )Ll.&f

‘/\f—;c‘ ‘\f ‘Y ‘lﬁod‘é 9 ﬂ,i)lc U"’)‘o)" ‘"(51’.‘93
AYAQ

[2] V. Sadeghi, “Design and Evaluation of a Persian
TTS system using prosodically-sensitive conca-
tenative units”, Journal of Signal and Data
Processing, vol.2, no.14, pp.69-84, 2010.

Q'.A)’L..u ‘(5‘”)['4 u[.:) 6»'-’}'; Clw «da>g ‘6501@ [3]
(Caonwr) 2ol zils LS:‘[M;‘ r:glc M-s Qij..\s 9 azlllao
Avay ‘sslmsl ‘5919 dxuﬁs 9 ng)l }S)A

[3] V. Sadeghi, Persian prosodic structure, The
Iranian Center for Research and Development in
the Humanities, 2018.

‘5...:))%" D gox0 ‘UL>Q>L5’ 9 L;.:A R [4]

PPV S5 PR PR I BN L SOYS Sp-E IV F S -

VYo N sl psle (olooil M LES IS
ATA-

[4] M. Mohammadi and M. Bijankhan, “The study
of children’s cognitive processes in spoken word
recognition”, Recent Findings in Cognitive Sci-
ences, vol.10, 2001, pp.15-20.

[5] P. Barbosa, “Prominence- and boundary-related
acoustic correlations in Brazilian Portuguese read
and spontaneous speech”, Proceedings of Speech
Prosody, pp. 257-260, 2008. Campinas, Brazil.

[6] P. Boersma, & D. Weenink, “Praat: doing
phonetics by computer [Computer program]”,
Version 4.3.01, Retrived from http://www.pra-
at.org/, 2010.

[7] A. Cutler, “Lexical stress”, In D. B. Pisoni & R.
E. Remez (Eds.), The handbook of speech perce-
ption (pp. 264-289). Oxford, UK: Blackwell,
2005.

[8] A. Cutler and S. Butterfield, “Rhythmic cues to
speech segmentation”, Journal of Memory and
Language, vol. 31, pp.218-236, 1992 DOI:
10.1016/0749-596x(92)90012-m

BY b P55l 1FRA JLu



http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

G293 HEio (69 Jl )b &g JLES HS YB g ) yo (linh )b

[ Downloaded from jsdp.rcisp.ac.ir on 2025-08-23 ]

- 10.29252/jsdp.16.4.135 ]

Y 2l F ol 1YaA Jle

de fala. Revista de Estudos da Linguagem”
vol.23 (3), pp.883-922, 2015.

[21] N. Sadat-Tehrani, “The Intonational Grammar
of Persian”, PhD thesis. University of Mani-
toba, 2007.

[22] N. Sadat-Tehrani, “The alignment of L + H*
pitch accents in Persian intonation”, Journal of
the International Phonetic Association, 39,
205-230., 2009. DOI: 10.1017/s002510030900-
3892

[23] V. Sadeghi, “The timing of pre-nuclear pitch
accents in Persian”, Journal of the Inter-
national Phonetic Association, 2017.

[24] S. M. Spitzer, J. Liss and S. L. Mattys,
“Acoustic cues to lexical segmentation: A
study of resynthesized speech”, Journal of the
Acoustical Society of America, vol.122, pp.
3678-3687,2007. DOI: 10.1121/1.2801545 .

[25] J. Vroomen, M. van Zon & B. de Gelder, “Cues
to speech segmentation: Evidence from jun-
cture misperceptions and word spotting”, Me-
mory & Cognition, vol.24, pp.744-55 1996.
DOI: 10.3758/b103201099.

Sl WYOY Lo Wgie (Bolo vusg
) 09> s1pSs g abl (oulid )5 (s
2 i elibply ah, s
oSiils 51 AYAD 5 VYV ele L
Jo e olayl o 65,5 351 s
ofasle (alidr)lj 5 (oSl (b5 09,8 Jleisle ol
Slodine; abox Sl (98 Soed bl Mollonn
5 sl @ Glge gy gaedle 5 Jlegh

2,5 o )il alsl sla U ol 5 (ouliils
5l el OLle lasl asblly Slas

vsadeghi@hum.ikiu.ac.ir


http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html

[ £2-80-5202 uo J4roedsnidps( woiy pspeoumod ] [seT 9T dpslizsz6e 0T (10a ]


http://dx.doi.org/10.29252/jsdp.16.4.135
https://jsdp.rcisp.ac.ir/article-1-813-en.html
http://www.tcpdf.org

