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!, Variation

2, Prosodic information

3, Pitch

. Duration

. height

. Pitch accent

. Fundamental frequency



Sy g KaT ol 555 3 53,28 Slalllas o ladle s (Sadeghi, 2017)
Hou oS s Glren e § e Tt ls Gl Lok
(b ol gous 5 gie 53 e XaT GBS s Oloj p bb oS ol gzl gT
Aty i 53 (6 S Mo 5 (Bl b 50 0 ) F ol 057 o 4 (3155 6 e
(A, Arvaniti, s,ls glie 6108 30y 53 g L2 5 3 13 olal Ol b 43" s
sl Ole s a4 anly +F als 51 zan 5 Sles.et al, 1998. A, Schepman, 2000)
a3 5 4SS Y Glo3 5leb 5 TS e e Fosl g Sl s Sl le O
Ay (S5 b CF) al doby 555 5l Sl GLl 5 Sl glome “(55 50 S5 L
bl OL3 3 (e Olge 4 .ol g s lales 5 Ol bean daaSTTy 1042 s
Prieto , Pierrehumbert et al., 1990) .l 15 Lol 5 &b s Olal gl s
s ¢ oLl 0L 53 glazus iy (caus 25 4SS 53 LH" 46 (651 zan 5 (et al., 1995
> .(Prieto, & Torreira, 2007) ol e bea SLL O bean 54 P 5 2 4
Sl glrs Sl wl s iy s ) 45 SES S Gl es gids 0L
4 i &S eSS Gls Al L5 S 0L s (Ladd et al., 2007)
b s iy (Gls s ) Bl FESCSE e 4S5 AB L UL S
A a b ey ABLaBl g rh Aol OT 51508 8 5 o) 5 e
oSS s bals (o) a1 .(Silverman, & Pierrehumbert, 1990) sl o S|
ol go diud i 005 5 4SS H A oS das o 0lis SUg 0L )5 ded i o232
eSS ol Lid)s 535,5 o jlen 4SS loa Sl da 4S5 6 glea mess LT L

358 o Sren 2SS la SET L deplls 5 Sub S 4 aheer 5 O3S

. Timing

. Tonal alignment

1. Segment Phonological
. Syllabus structure
Tonal crowding

Speech rate

Time pressure

. Boundary tones

. Prenuclear pitch accent
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53 (Xu, 1997, 1998, 1999) 35 slacl, b ser s ol (Arvaniti et al.,1998)
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el gdda 0L s (al et Ladd., 2007) of, e 5
$55 4SS ol b Do (Gladan (o 5 e 53 (S Gla s 05T
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Fattahi Marnani, ) bl U . Llas $51 5 oy 3550 ls gloa b gyl
Caee s 9 ooy 4 (Alinezhad, & Najafpoor, 2021) ;4 5 sl5 Je (2013
Sadat-) el 5 Jhiol 45 55 a5 oKlr wlhidS o Gladiuan
23 ey (Alinezhad, 2016) 515 e 5 (Sadeghi, 2017) $sle «(Tehrani, 2009
IR 5 nl el sl plawil (B OLS 5y (s Olal gtds 5 () Ren e
0L 58 53 55 Glitd ooz 25 455 53 65l en a5 68 (S 51 IS o SN
S 3 S 3 Sl AW 5 33le o i ) (Slgiol 455 Hlae 4558 )b
15 1ol sla S (b s ol gl Slas 5 Sleiol 655 53 53 KaaT 1
33 055 AT 4 a5 b syls ol S8 IL1 LS G5lusb g 4 5,k
Sl S 55 sars e s Al Gl pen (S5 ania) 6 pomis Jalo 50 L ala
Sl S D s sy sl ol 55 sl 0L Slede) 5 slas 51
Al s Shae (o ¢ atin) S5 dadeiin 56 ooy 4 013 0 5 OB L 5 5 0]
2l il 5 skan 458 53 53 s e pmii b silen 53 (L s H ol oo
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ool s e a3 5055 5 48 (3l an [ ] 5 [met] 4T Lainia 35
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41y T s s 25 & (e S e g 1 e SLOLS 53 oars

o33 el s T 51 g 5 oS (o e S BT (o5 Ol Ol

1. Front, Back
2, Autosegmental metrical phonology
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Ollas Glaadl b mls OLY 53 5 oS o0 ssp L 6T liel Ol s AT

bl o LT Cillan O e 85055 5 Al gy SSaT

S Wsls Ol sudy LT plewl L (Ladd al et ., 2000) RROOW-BPRRK R
Gda 0L 5o aed 5 ats g dB gAuOb) 5 (ediST ol ) (glaSTly avaeiie
Sy s S 4 e b Sl b st SUL abi 3l mes .ol L1085
(I3 3 or @Bl S5 0LL 3 0ktS STy s H ol il e 4SS Glns
sshe Al da Olsan (Sl (g 3 5 3503 P8 s 6 By ol S slaaSTTy 5o
S ol ol ST (glaSTTy 0T I b (&1 S ayls 15 4Ty 53 Ol & Slgen
T onlply 258 @Bly 5o b slows OLL 53 el oy lawa o5LT 5 o7 STy ol
5 ke 0L 5 catn iy (gars 25 4S5 A5 (5l e 45 (bl S SVt
sl glos L
Bad o095 4SS (G5l gen w4 (Lickley et al., 2005) " e 5 A ¢ IS
55 kmstls  gdthe 0L 53 odd J 1S kS 55 ((arls ladsls o 55 F (S50
s 4 5 L35 (,)Keus 1) Sl S S3b ¢ paSS STy 2l Jsb ¢ oy p ol
AU s dE oy 53 s 3 ST O glses ol Sl 4SS 851
ol 55 1y s S L den iy 4SS 3 (51 pen Ly s 5 4SS pala 5 STl b
3 2l Kl 55 aian dies a5 4S5 S b 55 iles S o) S
bl 5 ol 108 56 STy Jsb g 45 sl Olis gy p opl laadl . Clasll
Slea ST 5 Sl 0L aslen (gdths O > (it fhy (oorg 25 &S5 53 55 (55T
5 ST 4t (Slo ) Sl L s UL b (9l fen J el Glate 4SS

Cale b bl 53 (s Sl (IS Hsb 4 5 Sl ke 4SS glaes ST

!, Ladd, D.R., Mennen, I., and Schepman, A
2 Schepman, A, Lickley, R., and Ladd, D.R
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5 S et Llsyls (5 an eSS Gloea SLL S0 LH Gl 5 loea (56T 5
LSy o H (o5l men oS ulis &5 wsls oLas (Schepman et al., 2006)
5 il LSy adly 5 5l 56 Leits (ol (Sn skt O3 55 0uliiST 5 o ST
s i (lee Sl el o)l sen

250 WSS sy M5 iljT s (Prieto, & Torreira, 2007) ', 55 5 55
s €O ) 3 A iy o0 ) GBS 45T Lnls Olis oLkl O 53 et i
(sdda OL5 O s cadls Jg cCnl juie coes GLL O Sean sprypde by
S A8 Lo 3 Gt puld 4 slzul L LT Ll ber (SLL e b 385 (651 2en
Ll g Ll s CU bl 0L s o8 Coldal (65 zan

St oy 4 sbie S Al s (Jilka, & Mobius, 2007) 7 s s 5 Kk
CaiS 36y 6T Jool Coda il Sl sladlsie 5 olsT oLl
sles dal sl SWIT 0L5 s L Hans s 5 4S5 5o s oKl 5, S5
et ST & g L Mo 5 gy 1 3550 1) (S5l 5en pap s s e ST o
gmwju\i:;ﬁ%j:)jpsifb)slﬁl‘ldBcL@JTw)J:U}aZ w).a(ajiflj
53 Al a8 s e Ol T (gl Lilasstls s o,y 3 &Sy Sl 3l )
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1. P, Prieto ,and F,Torreira
2 _Jilka, M. and B, Mobius
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ol )b O3 53l 38 s 5 Al pKa s gy BmsOl Cosdly ol
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Ob) )3 awws iy 9905 S s Sl s ojlin Gl sy s il sl
L ool (HaL) &t i s 25 455 (6o e gyl OL 53 5 3,1 595 o)
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!, Antrpenultimate stress
2 Leading/preceding tone



b bl O yslome 53 ST S il waplsis 5l alls 15T plaw 53 o)l per
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Lo b gy Culatls 655 5 Sleiol 45 55 55 Jab Gy 5 lis
D & 605 oS 33 5 Slbel s S s bus @S i oolus
G35 45 53 Sl 5wl delas 5 Sleiol 55 55 5 s b g sladtunes
S8 3 a8 s Ol gy Shasy sbesls )y Sl ol B lasls
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Jo 5 ol (sladgie 5 4SS oKl (35 858 55 il o515 55 sl (55,
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tels cbdsae js STyl 5 sl s slai> ) 4 (Alinezhad, 2016) si5 Js
G SMax 53 Gl slas T2 5y SLl b Slats Z2 5 cglatn o Z2 5
35 55 Saw ST sl Sy dwlie gy Ooda Camlaitls p Slgiol 0L kS s
= Celes s S 5 slae & Slehol domgd s oda b slas 5 Slehol 655
OT 51 dny 5 Sl (oas9 5 ‘@zmmﬁ&bdjswﬁﬁgvﬁouw@w
Alinezhad, ) s15 Je b o JIS 38 Sgo DU I o IS S0 s
STl pamen Sl )l 0L s 5,0 Ollas L seen (2016
od G CiS o)l w4 Olpis S Gl 5 Sle & o OT 5 (S 55 (STl
ewlazils Slehol 4 jlae amgd fdS 53 Codb ge Ol 55 J 58 JB Cals

LSS S Clos Ol o yb 0L ST 0ol (Olallls ity Ml 45 ST ok
O (T 4SS hls glws dir b ploes 5 4SS SIS )3 s s )
Sl GETL calg b H o5l 56 4S5 K O g0 w0 (651 T e 4S5 L Lol
S Sl opl T JYazal (Sadat-Tehrani, 2007,p. 93, Eslami, 2004, p. 51)
A5 sl Y 2lsT las b (LT A b pladin 5 olacSS Glaojls O g
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L slaodls 53 5338 o DL H (o5 ST 4SS &y g0 45 35000 M5 51T
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g5 ol & g L (Sadeghi, 2017) gssl- .(Sadat-Tehrani, 2007, p.93)
e ren s H sl g 85 b0l 005 oy 1o 5 a5 s Lol
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SRR S ez lr ¥
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Lol sy ol JEE (o Sl 5o adeia Bl (15 3 S50 GCS S
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1. Categorical element
2 Distinctive element
3, Tonal targets
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GLapllss i 55 aia iy (o252 4S5 5 hed (so5 25 4S5 1 5 oh oS 43 5
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!, Following/Trailing tone
2 Edge tones
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rim, rem, ram, rum, rom, rom (CVC):

(Ml o) gler p250d)  hava  rim bud.
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sl da 450 Lols foleT

Yopphe SV (Bl ol Vi (a5 5 gbes Sl gy Yo STy g5 P )
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! Tones and Break Indices
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Woals 19T ki ) £
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000333
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5.91
0.2511
0.0018644 oy
-0.1671
500 Hz
40 Hz
1 | hevb | rmm bud | :‘;)
rime
2 Dm (3
= Pt
i B *hone
3] h| = v D T D m b u d (1/12)
1 1 i L | 1 1
point tier
4 L H )
] ]

3 30 OGS S pd dawgl (6 S HUET o)l g 4«09 Pl ad » Ao o AT X L
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e g 4 5 L SLL s (T dlaiigs 6558 e odalie 457 ailen
Jols S a ars 15 5 K Oy g 0 AT omte 5 Ll jainiis SlS F ol s
Hoslg s 545 gloen 5ET p ghu L eslgass cwlH 5L slacsly 5 5
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.@\j@‘sw,gé\,,F@ﬁF@ggu
J>'T4;.V).>_9LAC\) £33 oY j3cejls Jsl ¥ 53 F 50 oled s Ko 51 eSS a o
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! J:A:Qv' 6\:& u;.’.‘ﬁT Z,::u) Bij\m BE

0.111
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1. Introduction

Speakers use sound information to distinguish varieties from each
other. Prosodic information such as pitch, duration and scaling play an
important role in perception dialectal differences. In recent years,
extensive studies have been conducted in the field of prosodic system
on the timing or alignment and scaling (height level) of tonal targets.
The temporal adaptation of the peak and valley of fundamental
frequency (fO) is related to the phonological properties such as:
vowels, consonants and syllables. For example, in Spanish, the
alignment of tonal targets is a function of phonological conditions
(Silverman and Pierrehumbert, 1990; Prieto, van Santen and
Hirschberg, 1995) and the alignment of the LH * peak depends on the
prenuclear pitch accent in Spanish depending on the presence or
absence of coda consonant (Prieto and Torreira, 2007). In the Dutch
language, the alignment of the nuclear pitch accent is dependent on
syllable structure (Ladd, Mennen, & Schepman, 2000). In English, the
peak timing is earlier in contexts which the distance of accented
syllable to the next word boundary is smaller; while this distance is
long, peak delay occur (Silverman and Pierrehumbert, 1990). The
pattern of alignment of the peaks in nuclear pitch accent in Greek
shows that the peak H always align to onset of the first unstressed
syllable after stressed syllable, and in L, this accent is always
consistently and systematically aligned with the onset of accentual
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syllable (Arvaniti, Ladd and Mennen, 1998). These results are
consistent with the findings of Shaw (1997, 1998, and 1999) in
Mandarin Chinese, Ladd and Faulkner, and Faulkner and Schepman
(1999) in British English, and Ladd and Mennen and Schepman
(2000) in Dutch.

This paper aims at identifying the main factors that influence fO peak
placement in two varieties of Persian, spoken in Isfahan and Tehran.
So far, little research has been done on the Isfahani and Standard
varieties of Persian language, most of which are from a traditional
perspective or have been studied in the framework of phonological
theories. The present article is an attempt to better understand the
melody in both Isfahani and Standard varieties. Considering that so
far no research has been done on the effect of segmental factors
(vowel type) on the alignment and scaling of peaks and valleys in the
Isfahani and Standard varieties of the Persian language in the nuclear
position, therefore, we study the performance of peaks and valleys (H
and L) in alignment with the phonological segment in both Isfahani
and Standard varieties. Given these goals, the following general
question arises:

What is the effect of segmental factors such as vowel type on the
alignment of the peaks and valleys in both Isfahani and Standard
varieties in the nuclear position?

2. Materials and methods

The present study is a descriptive-analytical study. In this study, in
order to collect data, 10 female Isfahani dialects and 10 female
Tehranian dialects, all of whom were monolingual healthy, were
selected. Isfahani and speakers spoke conversationally. It should be
noted that the age range of speakers is between 20 and 40 years and
their education is from diploma to master. In this experiment, the
question and answer method was used. Four conversations were
designed to test research hypotheses. Each conversation was made up
of two parts, the subject and the examiner. In the experimental part,
there were target sentences. Target sentences included target words
that examined the effect of the one-syllable target word vowel feature
(CV-CVC) on the concept of alignment of peaks and valleys in the
nuclear position of declarative sentences with a related verb. It should
be noted that Praat version 5.2.24 was used to record the data. The
recording sampling frequency was 16,000 Hz in the menu mode and
the pitch contour and other data were extracted from the recorded
speech by Pratt software. In order to have a completely represented
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representation of tonal targets in the pitch curve and to have a uniform
curve, we tried to make the tonal targets consist of sonorant and
voiced phonological units. The selected participants pronounced the
sentences twice at normal speed in the form of a list of excerpts. The
type of language type, vowel type (, front and back,) and position type
were considered as independent variables and duration, alignment was
considered as dependent variables. Each of the six Persian vowels in
this test was examined and tested separately. It was attempted to
evaluate the way in which nuclear pitch accent in carrier sentence is
realized. To determined prosodic pattern of nuclear in verbal
production, whether or not is there a changing prosodic pattern of
nuclear pitch accent by changing the vowel type, syllable structure,
varieties and gender?

3. Results and discussions

The speakers of both varieties consistently produce the target
monosyllabic word by pitch L*+H. L tone has complete phonetic
aligned within onset of the accented syllable as a definite fO valley, H
tone occurs early within segmental string of the accented syllabic.
Compared to the interval time of L -H, average of relative alignment
in Standard varieties is smaller than Isfahani varieties. So, H tone
(peak in nuclear pitch accent is aligned earlier than peak in otherwise.

4. Conclusion

Hence, it seems that occurrence of peak fO in nuclear pitch accent
changes as function of syllable structure and the effect of vowel type
on alignment is similar to the effect of syllable structure. In other
words, the independent variables of the variety type, syllable structure,
vowel type and gender had a significant effect on relative alignment.
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