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Word segmentation in Persian continuous speech
using F0 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 ([0A1.0A2.0A3.6A4.0A5.0A6.0A7.0A5.0A0]) 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 .5Ag¢ 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 3A4 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

M ’;. . e ‘ . .~ . .~ .
u;l.a:d-.,az o A JLA L‘;|°)..7."") ulc){]a )‘ ool.o. ,u.;‘ Lg o\.b9 W) 4»0&*“0 _‘
6“’)#7.‘3} ).ol).c. ‘L57'~|)‘C‘9 9 lma‘s ‘asi‘ﬁ‘ dlmq;g.ljé ‘45?.‘5‘ ) ) i L . . .
. ) » 44.“:9:.;: &90:}[3 ‘AAM:B#g: )L._Qf ‘Smt*m)l: A;ibs )o odaj;w
&93 U’"’)bf ).) ‘.\.Z.YLSA Lsal.wl.‘.w |) )L:..OS 0)3.7.:3)’ )») bs?}a L ) ] _
. _ 9 6;[535 6llb~).>‘9 )| d\:;Ade:&:ilJ 6094)}[3 L) ‘) ‘5.{‘5| WJMC
0digids el Hol Jimgls ;0 005 K5 Az gl O 50 4 (pgd ’
- ) ol Lie cpl gl 0sS i yze il
Sinl 5 Kp0 asSs aile glojamisyg yolic oolinul L oo Bl 55 oghie Gl sl S e oo e Slae
_ - . lwlidsy cdiwga LS o | 3154 laas|
oy ;o gly 5l 55,5 559,‘95 Sleaxly s (SakwgST 550 u*‘*{‘ ;S ‘/54‘:’ MJ[ . ‘*:5":‘ J Q/ ‘) )‘ ARk ‘“5] if‘
9 692: 6[%09)5 ‘ulf)|5 ‘Lbl?tb JJ.}LQ ‘41..:9:»3: )L..O.f C 69;1 PO R D ‘SAls)j A>5 )Q ’55?'3 69:
ol Sl pizman [5] aiS o olulis | lojluise ),  &RE 93 (mlidil 03 023 50wzl Ol sl ez e
Olyee U aiS oo S saignd 4 Sial 5 4S5 asile pilime o5 sl (slojg> (ganlp dhwgy LT SS3l

SIE3ly a8 asiia |y LlaSely s 55l ly sKie ‘ool slagbiloy alex 5l S Gtz golaw o (A3l
G yiens SepinssS| oy liaS e Sl o Atz Gl 3L )5 5 pline (97 (Bro (SFLlE

5 ggems b abidls 1o LT L3l g o3lwo 3 {14] &)l wile) - gelngly slagislby i [18] (8]

OB5ls yale 5 i 5 [13] 09 g0 plaxil (g 0t e yu
S le 5o oz oMbl jolic gowdy |y onigid azgl
[14] aisS ool lazal

&ahdi 5 She Jalge o yiege 51 S GBly 4SS
a5 Gl odl (2,8 aiz Gl Alwgn S S8,
Sas S8l audady jo oaigid olilgh 5l iS oS caws
alox (go9,e Sl b blLal o (g9 Guils 4y atuga
QS o NS odigads dy 29,0 il pl [7] Cunl Lo e
Ha¥ sl Oledlbl a4y wiws pas plSindy s>
S aahass T eajle 15lg 4 |y dtega

30 o9, Sle i [9] yo il 4 LT

At,é)é Q‘}J& L} 6‘4\#‘2)5 C).b Lg ‘) 41.»5:??: }»..Qf ks.»'.Aw)la

wlwlids 50 (215 5 (olime (970 Bpo slaiils,
Lol Camsi 00uligy oSy dlwga HLAS jo 85lg 550
SleMbl 4y a5 Sl slacdly jo b el Hol8 oaigid
lao g juwy lalaime diile) oo wjiws gliil;
AR austid diawga a8 o 1y I85le e ((ladei by
olfaus | diwgn HlaS jo o3ly S0 anl)d
el o2 ly il atws g0 sl ( Sliigly
Caz Hlas slalgl  SatwsST Alwga axd, sl
52 50 585lg caies JoSid sloyumiy yolie and, olwlis
s jalaieds diuwgy HLaS (55l 6,50 4 laSe )l
30 o85ls e sasilejle ogmias by Sledlbl 4

(Sloymzmiy (o3I, hm Candu g3 B3l o liaTe

FY o2l F o bl VAN JLe

.



http://jsdp.rcisp.ac.ir/article-1-813-fa.html
http://www.SId.ir

=

=

52933 (FFio (59 J (w8 Aiwgas HUsS HS YU Sl9 ) o (aelinds )l

Downloaded from jsdp.rcisp.ac.ir at 11:09 +0430 on Sunday May 31st 2020

&

5 B delal go Job a4y (gt oloy Dow oyl Hga
a5 Q0,5 peasd 43gS opl 1) 095 (g lauid glaaudly 3 lS
Oy 5o g LS S5l auads muiS 5,8 S
ke

3 WD go plail A slxe S &ilel 5y o =

J)LS ulf)lj Q.Sfl»)«)"'f L')Lo)' Sl o uslm U" S L)‘
4 ax>gi L mintayve aile gloo,azx; o .cwl ags
c;.]am \.\Li‘)é co)‘a:?.r.sj ch..u o 693 6lzm 9o )5¢A>
Assle LﬁlgoJ*’};)‘ ) L5J5 fb}ﬁ:ks.‘o JL&S )Lg 99 64[?)5
aabdl wiive 668 slxe S g Jold a5 mintef
L.SJL))L J,,Jo Cyroddy f‘bjtfg_sﬁ Sy )Lg &g‘ LQ.JJ 6)[?)9
g ga ploel mintayve ;| 5=, s mintef ;o mint o3lg

L)L’) SS9y y ‘_g)iié w;ln)‘i kji o ..\J.:.é)slg 9 )l';|5
Lias o 1,y 85l e edigid 4S5 wisls lid S
asi‘ﬁi 0 Ay 4O 655 dlmlgm Jga> Jzn &9y )| Alwgas
5lm)-n\)l; ‘55)9 waln)‘i u:‘ B '..Q,J] [8] e ua.o:ma
6lbl.]a> \)l?:i‘ 6‘):‘ (lzm ui‘;ﬁa 9 AJL: wilf)é ..\L.Sln) £5?~‘93
aS a8l o g win,S (6w (gles Oygods (6o
98 slalzxa 31 Jud Clél o3lg5,0 Sy olindl z 0 sl
I'll pay &,g04; |, apply odigids « Jlin (sly a2 oo (59,
58 oslgsye S ooladl Bas  hlae jo iS00 Sy
a edigad Jli.c 6|)g soﬁf R Dygee R 6'@[?;.@
I, call a |, a muscular boy & ,g.04; |, must to avoid
AiS oo S o caller & gu0a,

sl 00 u,o)l)f G )iié 6[.&:0[4) 6‘)‘.’ Gglif’ U"‘
95 2 &Mard Gialedl o po ,alS 60 5 (45508 «ress
9y » el 4S5 Ll o aS udlid g saile slacyl;
6[.&&5)24 sl Lg ‘vb).:f‘SA )‘)§ ulf)‘j 6};1 (_glzm
&93 )‘ ‘5‘)13 Lsg.'.?.:.ﬁd.m dlbo)#?:ij Jnl.& ‘5.2.:..9‘53 629.2..&.4
dols las 4l Guils )8 g5lwsl 9 (bababa wiile) CV
sEgae 0db 6 5lwily (slooyuzi sl gla>l ja oaigids aS
e O‘B.l.cd.g u.\.:;lg ob.o..@ 4..»'..» wslfjé chw LJ‘“"“)Sl Lg as ‘)
5 ol jele W DIF [25] 0,5 0 Lk o Slds gl
Sy 6)‘J?A$—L$J¢J93 lemu»..sLo)—‘ ﬁl?n‘ lg )J.f9§
as .\;léli)b 63[.@.” L)l’) 90 s 659:3 6LQM>L~J
Gi‘sj C)LQ::.JAJ.S ol;;il L.» A:Jj)’ cjaw o ‘SSLQJ—‘ Q‘)}‘i‘iﬁf
69§” sL?:Q LJ:J)?‘Q 9 4‘:’.“3. w}[fjé Q‘)ttis d.l.o.? )| ‘n)y

L)“J‘P lg ;.Awll.ln 6))}9 5234g ‘) (el u)‘l4> ‘SA#J};

—so &l lals slel o Lllé PV MWL V] BN CH PPN VIT S TSR v

olgad 4S5 oyl jo aS Canl Culi-auSS by S gadlis b g w09

3555 50 518 o3l 3l slxa (59, » <ol 5k 4

Y 2l F ol 1YaA Jle

&

ssbar andd (nl oo )S (el N pge aebal oy,
s 50 AST ol « by, ST as S e ol attie
Sl oSy, n oolyer ST (g L Sul ol
S5 Dyge o, waboe @8ly o3ly mlaw o attin
sl 5y 0gill jabay Wlgise 5 ol Tsaas 0,58
O 0 1S astiee 005G 5l A JlaS o 1, 85l
slalas 51 aulel odisd 95, 0 Slaul S
o..\.’)L..) ulf)‘ﬁ “ 4\.»....)5.0 )Laf é».b&u 6‘).! 4.»5) L;""“"?ST
o b gaieplls alaly ma 4S5 3T Lol soisS oolaal
)Ua.u‘ ..\JL».: Sy UT ) s.\.wl.: AR o)‘5 O9y° ‘5»[.‘7&
Fho dwgn ,LaS S5y adadi anlid j0 4SS a5 cuils
4S5 Ll o a5 Tl aSS slagl; 5o (bl ool il
B (S slome (5Dl o) o3l 5lel o ol j5boa
2 BL olgl lad o aSs  SwsST slaailis w,.5 o
ssba 4S5 Ll o oS olapl; yo 5 O3l 5T 5
050 B (o)l esail B o) o3l oL s il
7] ced GB3ly SLL e 2 B aSs (ls] sloailis
AT (oo9,e arhti oyely as 3 Wbl [24] (1]
2 aSS oKl Ll o as) Tolflass slagl; o
S0 oledire 5 szt 0,55 55 (S ol 03ly prlas
aia ol gl o G5ls 455 mjei a5 o1 by
&l il o, lELl G55l SLL L gslel ol g0 51 (SO
O3ly 58y Slold wsaile 5 (Sl Slaply o Jle
J3le (SLLass wsile GlaSs slagSl Ko 5l s3leTasss
oS ol e i T oLl Sl i L LG
aedd b gl sl ol 90 onl O3l o s3lelacss
sk J.vé.n gy )L».af @@)‘5 ‘S\»L....u)l_a » OMC)JGA
slogiegy )3 (o29e @b opal) 45
Gialeyl S o 515 g LB el snd anl alKisle]
Gl a5 w5 il [9] (el 0L 59, 2 ol
5 mintayve asl) re o obxegs olsl slee o)
el Dglaie o yumiy ] oo9,e cSle 4y aiuy (mintef
B mint 03‘5 L.;’l))l" as ols ul.m.) GL,.» JL..A 6‘)—!
W Cond Wiwd 598 e g0 » o] o 45 mintayve
Qi 50 (L;)’Léi ) (98 e SO Lo a5 mintef

! Metrical segmentation strategy
2 Demarcative

3 Fixed stress languages

4 Free stress languages

5 Penultimate

¢ Antepenultimate


http://jsdp.rcisp.ac.ir/article-1-813-fa.html
http://www.SId.ir

Downloaded from jsdp.rcisp.ac.ir at 11:09 +0430 on Sunday May 31st 2020

ulmJ )I)lf 9 Jlglf U’“JLQ)] L.s Agl‘f;A ‘5&519)"‘ 5O ul>u>6)
62{‘5—‘ 6[.@0):?7.:3)’ )‘ Gw)lS ulf)‘s ‘S.wla..w)Ls aS wials
o)¢§‘54 O y90 lsbo)ﬁ.?'d)’ G'é5lg ngin Lgl;.f.n Pr L
4o

5 5oy slaiules] jo cw)ld ppue Slilie 51 sl ele!
Jolos Ghagh onl mee Solie 0,5 pwn )laerd
Sl S Djgody a5 dog Sl o2ly sleo e
aalizg, e alex o Maslig," Jie)  (slesleSy
59y e Aoz 50 Masl 59, Jie ) (sloslgen by (Maig e
O ol bl o e eans b oailes (MaigE ei asls
ol 3l leseled o ale sleailas nds as ol ol
] Oglaze (505 L Llias s g adgy e jo Ol e
o Lkl e uile> sadsi ool ax 51 aS &y ol 4
(Oglate oo b addy g o @ly GuilS)8 sji‘sj alas aw
oilS 58 Slhss 4 ol ax U lauiles ausis Jg
SShol plas jo s sleailas 5 cul aiuyly a4l
Al s il e uiles
Yo apgh leaisl, 4 161 L aods jsba
4SS ra3e8 ol Dl aS 0,5 oS Al aiz el e
sol3lasss slag)l; o by culiaSs slagly jo S8l
b slel oKl g0 5 N 4 lede el 4SS lgsl ,o s
aehis o 05,50 Jelse 51 o el 8315 SbL
olyd ey Adsdn Lol tlawl alwgn eSS LilS5le
e olxe g9y 4S5 b G55ly (StwsST aulads
S a5 jgbyles sl Sl Hlews LG 5 55T Glxa
las SlE5ly eliil g xalads 92 00,5 o Ll 545 [7]
sy sl (SatnsgS T Sledbl dtwgay (5310, o 3kie
by wsly Sl b g5l jhe 5l e alKle o aSs
Glaaiy (gm)ld by 5o 098 e anld ) Al Teduze
=9 Oloreas liawosly Jg &5 pa Ss Slaxsl ¢ ay pad
Ol g aniie A SG a8l Blanil e slaais 5,50
03lgasSs ol (gl o adll o3l Ay laciwnosly (3
o5y mhaw Ho Cuwelly jeaz iyl Gl 4 AiS e juass
&l o3l Ll 5l Hee 2Kl jo aSS A sed e sl
IR ‘Si,,:.u}ﬂ sleailas as conl seads 9,00l 09l
ol 58735l ‘Sitlm?fi Gye pasttid a0l a_silﬁi slas
lgl Cale 4 azgi b ogzg opl bt Cawsosly
0,5 s Olgise (o)l Saal >y jgnws yo 15l
O3l 9 camnosly sol> 1551y 51 wel E5ls SLLy e aS

u*“bﬁj’ o .A...:l: ‘Salul*m Jalﬁ 0J35.L..:) 6‘14 ‘C""“f"j‘j 288

3L Sy maw (o g daeo o s AT 550 gliae
slagilss asis Glp al 68 5 ips Ol
U”‘ Oh9 = 2 ‘AHS‘SA oolazul [y u‘)L.C d)L}Lw
s 03000 SO @y (5955 o iiler i Ho byl )l
slol; gy 2 2Kisle;l Gldlas Ko e 5 {11]
Jas S5l adads o Sual Jalge e b calie
ol loazly [20] 5 [19] ¢[15] el 05,5 b |, dsgay
SLas jo gl leazly jre ololis sols las Slalllas
' By slaslag, jeam 4 ataly ol o> b atugy
Sy pax Gl ekigid eols LS Guizes @l
LS Saal oue 5o Sblbe b Sbl (55,0 cSle
Syl dalol b osws,; (bl 4 lesaS aS was o ais
sigids ooy olis wldllas Sy sloazdl ol s o958
JESws (i8S 3 ol o 50 Djg0,0 (S ol H0l8
95 51y @ls sloaxly § e wadiglul JLas jo sl
116] w5 loles Sial slaailes
e Sl slaolig; Sl Ses (S smsny &S
e (Sl R 93 (o) 45 Sl JBIS ol eSle
Ty odlgils lagl; alax 5l laply (Sp ,0 )b
Silwdiaz n (oogn) A5 A (p ke (Cwlapl;
sl HaTo )l o 85l 4 cans o3ls G e
ke ® leeg, slagl; eolgils alex 5l ol 51 %o

L asilojle @SS (Lol 5,55 0 5 (I o ololes
5o L10] ¢S] el JbaSo )l o 5l ole (sases,S
L glal o8l Bloday (cogn; 4S5 (o)) sslagls
oly paSS e i LS Gl cSle
3o b o9 4SS (g sl yo bl sl a5
3)ls Gkl g976 laog S L o3ly wile 2lg slaals
2o ek 4S5 Ll o a5 ey) slagly (B
S5 0pSie A B3l Gl Lokl sl s,
OB3ly (2l (paplosle 5 (siludtns n MBS 93 (so9 )
Do o plxl Glajen jobay 1) LaSe sl o
Siagh (Fp ) degn LS SBly acals
5 e Sl ABF IE i p 9jse 8 (o)

! Tonal events

2 Boundary tones

3 Phrase accents

4 Germanic languages
> Romance languages

FY o2l F o bl VAN JLe



http://jsdp.rcisp.ac.ir/article-1-813-fa.html
http://www.SId.ir

=

=

52933 (FFio (59 J (w8 Aiwgas HUsS HS YU Sl9 ) o (aelinds )l

Downloaded from jsdp.rcisp.ac.ir at 11:09 +0430 on Sunday May 31st 2020

S5 omyl8 Gl 30 a9y 4aST gl oo &Blg oly LL
sl el b lojen a5 Cawl 0 ddty cud b ol5u3
Wlgo Ll 2SS Glxa 3l o slaxa [0 g 9,0 ST
e,l8 Sial 29 semwd o A ol 23] [22]
L*H  [21] <[17] LAH* (2315550 oS e 4S5 & j50a
3 eai)lK caslsl jo) cwl oads ool 5 omsiil [3]
o9y A4S Sl Gl oy gl LEH (663
L*+H 55‘.;:'>|539.> 4S5 (Gl 00,5 oolatuwl owyld 5155lg
4S5 L glxaais 85 55:;515) Sl gmgizh sl
5045 Gl 00 (B8 puizred g o oolatwl (glel .8
lesT o aS cgslel ass L wlmeaiz b o= Sy 55
S92y L ey olgl Lol gl SIS (sloyummi; slas
aly oo yalley H* 5515193&3‘ LSS O ygody LFH ol

[22] [21]

S5 05,5 2y 3ga33l o He (5)US el s ol
Gol> O5ls L e ewliiil o |y oyl died oy
0S5 (50 (o) y Sl

6»[3..&(._‘3 L) Ql?j's 625‘93 ol -
wild Koal
ww)ld Sl
05)? LS;'xi ‘61153 ‘5_?3‘1441*1“: cjam 5& )I Gm)[s s.i}.b]
(17] (2] 55 so JoSits (IP) Sinl 05,5 ¢ (AP) (gla,Ss
65.‘91240 03‘3 ‘Si JAL..J 6‘4::.&3 09)5 g2 [23] ‘[22] ‘[21]
915)3' )‘ g_i;le °9)§ ] QT 4 dlmg‘j lehd;\meoj‘j 9
g_ig. L5'>|5‘ sl .09.\264 Al 6‘41.;’5 Oj)f Qi lg. g_ig.
6)1.25 C«5|93 s_ig. 9 ™9x) Aﬁ.i}' g_i:{ JAL:J 6‘4¢i3 03)f
SS9y ‘5.@35)3.)’ d‘:?is [23] c[22] c[21] c[17] ‘[3] Cans]

Iye 5o 6,8 CBlei g (lauST 0,5 ) o5lg 234¢SK Slxa

(5990 ‘Slbwghé ."i)sé 3,5 Lol C”..ed.als ogo)g'.x.e" )l:o’..&fc)lg. S ) (SR § T 9O IS (V- USS)

WA g0 Ll 1y 0u950 ) GReg,S b IE5lg GLL 5
(Figure-1): Waveform and F0 contour of the utterance /mo'dir-emu:n na'mae-mun-o ?em'za xaepd 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 (Some pa sl g iRy eanSES
093] 90 A pe 50 ab drale 4 S 58 4 ouiISES b
Sy o4 wl awles Basses bl (olelis
Gl g 03,8 patie ) ST g98y Jome g ool (BeT
abl) Sowle axio g9, » bzl S 0 1) memo
i s g kxSl pgw slxe aniF 4w feld
SALSES 15 1m g b des S e yp LS (5 A dle
lxe e slagl olasd Szma yo slila g iy
D)ygody g odd dmslne iy sbxe 5 0oz sbxe e

A e pams slageuly s,

St dlo> o gl -F-Y-)
oS e sl @lelid o3l 5l Jol mls (1) U8
Gy andis g Stimulusl...... Stimulus6 aiwg.
S e X jemme (IS pl jo awo e lis ojlg
5 H Gbl abais g8y (oo jliwgn &0 | (SiiuwsST
ETSCHE SPRIE RV X JERP I AW SV
(NN NS Hm(lo.lo.la.b.lo.lo#lo.\a.lo)gmo’;}
slogwl s oo olas |, (alslalo# s lslslsls) Pow 9
s ) pgemienss glaan S 4 laoaigid olulis

aaili £585 oo 5 (sou9n) 4S5 ald g8y e Kol
SEls aais 5 glod (K oo s sl H SLL

L=

O3] S ke nl sl 0,03 o0 Some dlugy LS
ol QBASESa s S (b ladpegs olulis
<\.l.>).o ~.\.>»)5.’ oo)il.ya?ﬁ QL’)LS"J)[S Oy 00 9 Oy 00 05‘4)1
P> al>ye 5 ofly SL 5y lolid ly ses] s
b a8 5L 50 4SS 98y S alulid sl
grog GBS S8 4 eejl Cansi al> e o
w?u LQ;‘ 6‘)) L\.xALs) @‘5] O)J.?{J) s.i; aS ol ools
Sk S alie 4 1) oy ol b Wl a5 0l
22 oB3ls O om s s 48,5 S s leglyss
Sy 2 &S | ban S 5l S Spme e Gakd Gl e
a5 0SS bl wed oo ol aibly 8 ioled axan
Dy Jold ¥ i 50 esdizrhe ladns b 4 4z g b
Sy boyblie SESly bl oofl an (g il
V) 5 oy Sile bagF ol op (SiiwsS]
5 pew slxa o Sl 5,0 lodslslalals# lslals
sl GBSl 5,00 RS 2 S Y R 4 1 HEY|PES
o SB5lg 5 latododoflodslslals (¥ oy 9 o ke

2 Gl b an Sme o (il 5 ey sl



http://jsdp.rcisp.ac.ir/article-1-813-fa.html
http://www.SId.ir

=

=

52933 (FFio (59 J (w8 Aiwgas HUsS HS YU Sl9 ) o (aelinds )l

Downloaded from jsdp.rcisp.ac.ir at 11:09 +0430 on Sunday May 31st 2020

Sl e 4 olols slgul, 5 dojone il
9 P9 dlmJ)zA 6‘)? LQC.M:L &9 [PYRERCCO ooy
el Qo o0l predasl g oo w4 SGo3 p ke
L as Py J)?u Lg‘)" l) o)‘j )).o L{bodusw ‘g)"’L“‘“‘ U"l »
b 3As slre 53l plsmen 5l (o S5 H Al )]
YU Glebl mha b 009l oo 00 5 bxa ol aSTly LG
o bl o 1aznsa 3 DA slrs oL 2
QL@T)QJMSW‘MGLQJW)Q‘)SA4
S97s sorsn) 4S5 H al ) aw (22155 0 2S digS s
ubm ‘5‘.\.‘)‘ L H o).';wf l) 9 (Cnsus 55)_790) ‘b)‘..\;'
5 e S e i) 8Ae &Sly by b 3l
Soo5) ol e Jlesmlay adl ool 0aniS (i
“”)'5«5"“ A e 2 gsslfj‘ﬁ i Olyea (Boj000
ul.u.o.‘o‘ a.la.w L) o5 |) 9 J).?m (o ‘Lmo..\i}.;..ih
o8 4 IsdslataloF s s tals Oygods (ool SGoy
Sygods (doydolry ooy liebl e L)
Sygods o8 |y pila> Sy s tstolsloFF latals

IadolatoB s lalatals O yg0d o5 sl toloF sl tals

5 o sl oo olly 5p0) pow anS ol

s o Sl s e ol ololed slaguly (et
Sygods dopdo Soop plaebl zhe Lol
5 P90 wenss S e gly g lolololoFlalslslsls
3 Sl sS Ojpot s j0us 4 Seop il b pge
Lo lalslolslsls# lolsls b &) IaJotsloF s ls s ls
Lol Sy Kgh oo ahats (atalolsloF s s lals

Shgeds boassely Koy plpebl  ala
s lotoF s lslatals Sye0d bog latolstaloF s lslals

@boled gge] e alge @l (IS b

S5y H (515 0,08 U ablaks Leowigis a5 ols ol
s e ]y (o)l LS Soal e )3 e S
ol 8 Ol p bgrie wiS oo lolid o3ly So SLL
Gl 5 b b ol SbL e p Gehte LY Al
aad (lol oo palb s e (k] Glasen)
Okl » Bhe & g S e 0 H (23153 5,05 SLL
abaii SA4 0L o efly 50 4 Cusl DAL (sl 4T,

p shie &5 ey S e o H g2lg 608 SLL

Y 2l F ol 1YaA Jle

&

i 5y (2ol (90T ot Al yo g L 1 (Y- JS)
A1y (Froist (29l 0 ju2i) 50 0319 50
(Figure-3): Results of word boundary identification for the
nonsense syllable string A,
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(Figure-5): Waveform, spectrogragh and F0 contour of the expression /CapAve BopyolAprpe popAcep/ “time of holding the
ceremony” in natural (upper panel) and resynthesized (lower panel) forms. Solid lines indicate boundaries between words.
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