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Abstract

Stress is a linguistic property of a word that specifies which syllable in the word is
stronger than any of the others. Early studies such as Fry (1955, 1958), Lieberman
(1960), Beckman (1986), Harrington, Beckman, and Palethorpe (1998) (see also Laver,
1994 for an overview) have shown that there are clear acoustic differences between
stressed and unstressed syllables: stressed syllables are realized with higher pitch, higher
intensity, longer duration, and more peripheral vowel quality than unstressed syllables.
Studies in many stress-accent languages show that the stressed realization of a syllable
differs from the unstressed realization of the same syllable by having higher pitch. Also,
results have showed that speakers consistently use duration to distinguish between open
and central vowels that contrasted in stress at the word level. In contrast with FO and
duration, the relation of intensity variation in the speech signal to word stress is still
controversial.

In this paper, we investigated the role of acoustic factors involved in perceptually
differentiating simple past from present perfect verbs in Persian, through manipulation of
fundamental frequency (FO) and duration. Thus, tokens were resynthesized from the
phonetic forms of Persian simple past and present perfect verbs in which FO and duration
were manipulated in several steps. The target tokens were presented to some native
Persian participants to identify as simple past or present perfect. Results suggested that
Persian listeners’ judgements of the tense of the target tokens depend, to a great extent,
on the local FO values of the verbs’ syllables as any amount of increase in the local FO
points of the respective syllables can categorically change the listeners’ judgements
about the temporal reading of the verbs involved. On the other hand, results for duration
showed that values of this parameter fail to produce a significant effect on listeners’
judgements.
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1. Introduction

Stress is a linguistic property of words. It specifies the syllable that is stronger
than any of the others. Early studies have shown that there are clear acoustic
differences between stressed and unstressed syllables: stressed syllables are
realized with a higher pitch, higher intensity, longer duration, and more
peripheral vowel quality than unstressed syllables (Sluijter and van Heuven,
1996). Studies in many stress-accent languages show that the stressed realization
of a syllable differs from the unstressed realization of the same syllable by
having a higher pitch. Also, results have shown that speakers consistently used
duration to distinguish between open and central vowels that contrasted in stress
at the word level, while stress contrast between open vowels at the sentence
level was mainly cued by the accompanying intonational prominence contrast.
In contrast with FO and duration, the relation of intensity variation in the speech
signal to word stress is still controversial. On the one hand, previous work has
generally emphasized that intensity manipulations prove much weaker cues than
duration in stress perception. On the other hand, several different
operationalizations of intensity such as intensity summed over time (Beckman,
1986) and spectral tilt; i.e., the degree to which intensity changes as frequency
increases (Sluijter and van Heuven, 1996a; Sluijter, van Heuven, and Pacilly,
1997), are consistent correlates of stress. For example, Sluijter and van Heuven
(1996) argue that previous research which has shown loudness variation to be
virtually inconsequential for stress perception is usually based on analyses that
do not distinguish between word stress, on the one hand, and prominence
resulting from pitch accent on the other. They notice that the traditional account
of stress as a local increase in loudness seems justified if a more accurate
measure of intensity is chosen.

Simple past and present perfect verbs in Persian are segmentally similar in
colloquial speech and only different in terms of the stress position. The
morphological structure of present perfect in Persian incudes two verbal
morphemes: (1) the perfect marker /-e/ and (2) person and number marker. In
colloquial speech, the perfect marker /-e/ is deleted and the following vowel
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(e.g., the vowel of the person and number marker) is pronounced longer than
usual.

The present study is intended to investigate how simple past and present
perfect verbs in Persian colloquial speech are acoustically differentiated and to
what extent the acoustic cues to verb morphological identity are used in
perception. We hypothesized that both FO and duration can be used as reliable
acoustic cues to perceptually distinguish simple past and present perfect verbs
in Persian. The research is innovative in that it is the first experimental study
that investigates the phonetic differences between simple past and present
perfect verbs in Persian.

2. Methodology

In a perception experiment, we investigated the role of acoustic factors
involved in perceptually differentiating simple past from present perfect verbs
in Persian, through manipulation of fundamental frequency (FO) and duration.
Thus, tokens were resynthesized from the phonetic forms of Persian simple
past and present perfect verbs in which FO and duration were manipulated in
several steps. The target tokens were presented to some native Persian
participants to decide whether they are simple past or present perfect. Twenty
speakers of Standard Persian (10 male and 10 female) participated in the
perception experiment.

Fundamental frequency and duration were examined in a perception
experiment as the potential parameters (based on the production experiment)
to distinguish between simple past and present perfect. Two verbs were chosen
from the production experiment to be manipulated in three ways through
several steps.

The first type of stimuli was created through 5 ten-Hz steps by increasing
peak height of syllable A in simple past verbs (from 210 to 250 Hz and from
130 to 170 Hz for the verb /dozdidend/ “‘steal-Past-3rd PL”” and /d3@ngidend/
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“fight- Past-3rd PL”, respectively) (Fig. 2). The second type of stimuli was
made by increasing peak height of syllable B in present perfect verbs through
5 steps (from 134 to 184 Hz and from 133 to 173 Hz for the verbs
“dozdidend/ “steal-Past-3rd PL” and /dzengidend/ “fight- Past-3rd PL”,
respectively (Fig. 2). Finally, the height of peak was kept constant for the
respective verbs and the duration of syllable A in simple past verbs was
increased through five 12-ms steps. The same procedure was applied for
syllable B in present perfect verbs (Fig. 3).

3. Results

Results showed that the stimuli are perceived as simple past where syllable A
is at least 15 Hz higher in pitch than syllable B. According to the results, the
stimuli are perceived as present perfect where syllable B is at least 10 Hz
higher in pitch than syllable A. Finally, the matching judgements for the
stimulus pairs based on duration showed that the steps of duration yielded
about 50 % identification responses irrespective of the type of stimuli (simple
past or present perfect).

4. Conclusion

In general, the results of the perception experiment carried out in this research
suggested that Persian listeners’ judgements of the tense of the target tokens
depend, to a great extent, on the local FO values of the verbs’ syllables as any
amount of increase in the local FO points of the respective syllables can
categorically change the listeners’ judgements about the temporal reading of
the verbs involved. On the other hand, results for duration showed that values
of this parameter fail to produce a significant effect on listeners’ judgements.
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Figure 1: Normalized FO of the two final syllables of Simple Past (blue) and Present

Perfect (red). The normalized FO has been obtained by measuring the mean FO of
syllables across all verbs and participants.
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Figure 2: The manipulation levels of pitch accent of the verb “fight”. This acoustic
parameter was reconstructed in five incremental stages, from 130 to 170 Hz for Simple

Past (top) and from 133 to 173 Hz for Present Perfect (bottom). The dash line
represents the end of the vowel in the stressed syllable.
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Figure 3: The manipulation steps of duration in the verb “fight”. Manipulation of this

acoustic parameter was conducted in five 12-ms incremental steps on syllable A in
Simple Past (top) and syllable B in Present Perfect (bottom).

otnledT RS 5 51 58 g HBIS ) ((subes (ile) Basals 5, GBS saslge som oS
» G oland pinled] Baa S as Glied Sley =il g9 5 s 5 CLATI sl
b gie lao b (S g slasiolsly ol s Lols a5l 3b alliy b alids clla
Usio 5o 5l Ollan by Lo (B0 ©luis Lols b gle 5 by (uilS 8 ol il Ll
el 58 Lals 5 (B ol (s3lu3l i ol el cnts sl 5 GialedT s ol
adaladl ) o) ety Baa slalaa

i) Jdl ) slas a4 6l s ol pule Jladl (51 ccmds e
© BTV 3o Ve pl iy b (s Gtoledl (018550 5 bl pulal s A Lals
sols Ghalbl (waimn Jab sl 3558 W @ 3558 \Te 5 5 casazon Jab sl 35 Yoo
elige Jsl g8 o pma by clla ol 5o suteiilin o ae ik

i) sl ass slan anssnd A8 gl pho (8 aale Jlail gl ase ol
© 308 YVE 55 Ve e (b (s Gtoledl ol8550 5 el pulsl s B 4als
Sl (aleaKiny Jad (sl 3558 WY G JaVYY 5 5 ailawaian Jad (sl A YAE


http://dx.doi.org/10.52547/LRR.13.6.7
https://dorl.net/dor/20.1001.1.23223081.1401.0.0.23.5
https://lrr.modares.ac.ir/article-14-50644-fa.html

[ Downloaded from Irr.modares.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.23223081.1401.0.0.23.5 ]

[ DOI: 10.52547/LRR.13.6.7 ]

’?’-vz.rW/,M‘(w&ggn:)wm;)ﬁ ,'@j,;u,z;.?:f
el SO

ﬁML"G‘ o &}A (SLA&S‘P-A b ol u&‘ o9 saddialoy GLALSP.A Al sals

J—ij S;EJ u_A.éLo 9 sl U_AALO Sy (5‘_).} L;Q:\J_):\:) s &m_)‘ c]a.a.u P ol BL)
Cob o8 i @ (oaSiay Jad glys 5 3,8 Y1 5 YT o 53 @ (Guadw
Ll Ll (BA b al psbis Gloieds pobs ol il @lls 48 culs 3558 VoY Voo
2le Jsl slaa Lb S e 0l 4388 I 50 (B s saolie (5Ll (1 da s se JLad!
(5‘.&&4‘.\ O‘}l&{g (5“&;3‘:3 u—‘f&:\\‘ eg <] UJQ LA»SJ.;.A UJ:Q.A ‘-;A.‘:LA ‘AJJ GLLA ‘de JL} K) suley
g8 LS me 1y alla cpl Lo snadal LS jae ad suls (Rl (o 39) Sled
paebies pseu

oelie Budiladls slaal& Y K 5 Gl LuilS)8 sulie Sudiiludl laa8 Y K
BYYEIE N (- S L O 32 a8 aas e ol (akiay Jad sl |, lalaa (30
So3 0 (Soo 0edl D A o 55 s Gioes s b LulSE S SRl g O S
e ee sade L8 1A SHu B slaa s, o a8 aea (I 5 sule sle I3l sA
ol (pass) (Fake o saldiual (V- /YA Gl s) @0 ol38la 55 5 A ae (5Lasls (1
wile (3L s e (oo pinle)l @leacda o (Jlasl) Bua e me B e 4 b
oladl 4 B st 1) 8 5 sol psle GIGA 59 o gents lasi it slagaly B
s s Jladl o (8o slasiel sl

£ 1) gl Sl o5 5 saig 3l oam s slalicd & g5l S o sy iy s
Yo B C)ﬂuf‘"“" ol l:t(u_) B 9 S \.)UAJ'.‘ QL‘_)Q_....._)UV (5‘_)3\"\‘\ d..\.a (Y Y
Soge ) das 58 (a9 dad Slad dul s gl o) g sy Gula o) et Jlo
LR i o S0 eulw oalon o) guads | oV Sy &g S go SHu (I8 alon

S 5l b 5o 1) Spae Jlo o) e

&m 5

s Sl wmsu 5 dlas sadiiludl Syae £ 4 siSeKydb Ha wly (Sile

Vo


http://dx.doi.org/10.52547/LRR.13.6.7
https://dorl.net/dor/20.1001.1.23223081.1401.0.0.23.5
https://lrr.modares.ac.ir/article-14-50644-fa.html

[ Downloaded from Irr.modares.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.23223081.1401.0.0.23.5 ]

[ DOI: 10.52547/LRR.13.6.7 ]

Y\#

Sty

cosle ol Jled/ "d/_;/’jgl.d K 5 Fslo dmy

0352 O 3 S plaSd o lulis mais glagaly (Sl Gure 0l (g Se3l0l Lag]
gl s Gl aesn Y ssas 5 (Sse Some (Siw ST by slapll X
A 8 ‘u:.‘T e (JSE o b sals pinlad wla e ol ) Lapul S G mas
rale BIA s (slagaly dam s 5o 8 e Sl ble (BIA s (slagaly
oo olds |,

Bllae 15 las Bl GuilS (St ST i s 510plS € pamem (slaanly Sl € K
S snsdiala sl me) Jsl £ S me sl olulid 53T 3 saelomusts wli b
Olise o 53 € Ul al€ @ Loy o s oo sualitie 4S5 Ly a8 oo LS (sl ilo Jas
gl o9 a8 53 ol (o Sl Glisabal o cual QLG B 5 A (slalas Ll (uilS 3
B slaa wounis A laa Ll (uilS )8 (63558 Ve Qlbl b sola ale (slagly (L
€ gk il Guldl SYL Gl o bipwly Gluebl ma ol sl i gua B
tms A B A Slial gl 4 atis B p e sbaal€ L soles ale slapaly 35
el suid Sau

Bollae 15 lae 4y uilS (S ST Sl sy (510018 &5 prames (slaanly xSl 0 K
S satdiili sl me) pss g5 LS me sl lulith §pa3T 31 sl cousts B b
ol £ JS (sl e 28 Loy Lagealy o8 K (oo aau o oLt (I8 alo Jas
ol oS 059 5 Jsl sLaal€ 5 I oaale slagenly Glisall s o g e sualiis S0 lin
G gy 12355 A slad i B slan oo Bl (il e il b st Lo
lead K03 amyu A Glaeb) ma

Sl 0 o (5ol Slaan b ahly 5 0 5§ JS gu Gillas o e

)A‘)JJJ‘T:.K‘)Jubﬁﬁcﬁﬁéagﬁjﬂwﬁcﬁg&‘jwéuaﬂgwﬂsﬁ

7ok


http://dx.doi.org/10.52547/LRR.13.6.7
https://dorl.net/dor/20.1001.1.23223081.1401.0.0.23.5
https://lrr.modares.ac.ir/article-14-50644-fa.html

[ Downloaded from Irr.modares.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.23223081.1401.0.0.23.5 ]

[ DOI: 10.52547/LRR.13.6.7 ]

?’-vz»rw/,M‘(vrxz,,)u,um;,ﬁ ‘f'@j‘;b)l:..—?:f
el SO

—o—Perfect
100 —o—Past

90

80

70

60

40
30
20
10

(sbalads gl Gsly Sily 8 3 0
wn
o

waV weV
ae-280 \Pas‘.&m-ﬁ(’
Qs

v
3
)
%

) N N
- Akt 210 A - £-220- <t it 230" ok
b cams\P cams\P? cums\P?

La LS_);A
(oales ele Jai 5l sateialie (slaS o)

Figure 4: The percentage of correct identification responses to the first type of tokens
of fundamental frequency (tokens made of Simple Past).
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Figure 5: The percentage of correct identification responses to the second type of
tokens of fundamental frequency (tokens made of Present Perfect).
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Figure 6: The percentage of correct identification responses to the first type of tokens
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Figure 7: The percentage of correct identification responses to the second type of

tokens of duration (tokens made of Simple Past).

B ol Las K ols clillae (30 SRl @ by se (Seee L L (SHo @il ol ol
P Sl s alite ol sT Al Laca (e a3 51 BB 5 ol ole Jladl ol

4


http://dx.doi.org/10.52547/LRR.13.6.7
https://dorl.net/dor/20.1001.1.23223081.1401.0.0.23.5
https://lrr.modares.ac.ir/article-14-50644-fa.html

[ Downloaded from Irr.modares.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.23223081.1401.0.0.23.5 ]

[ DOI: 10.52547/LRR.13.6.7 ]

Yy.

N

Sty

cosle ol Jled/ "d/_;/’jgl.d K 5 Fslo dmy

69b) cnlaan L5 s slasa it 5 el HIE 3 GBLY sl (goland slac slas
ol nle 5 sub oaile Jladl olsT s o ol ool Lo wly LulSLE Sl o
slalas 5 S 58 (595 5 Gl Gl (S g Sl s slaal€ (R8I L 1) cias o oLt
ol € om0 S o it gl gie Hsbas Jladl Slo) Giilea laledl Cua
5 ool pabe IR Ko 4 (Soo Gsedl 09 B slas woas A slaa L Gl
s sade (I8 GEIsA SHu G A clas wows B glaa g5 0 Sl e (il
e Lal S plgiets € ol il Gl ol a8 ot el ol o (S ST

Jq)‘&&hi\,)&}b&biywua_u\}m\jJﬁwuw@LLﬁgL&c‘mge‘x

SraSdaia g L ¥

sole 5 ool LA Jladl goland Hlad o Calide Sss Jolse (B8 ha 5 (ol 9
Golle aSly (i na 5 by (lS 58 Hualie (oS 5 udd Fasb S (ool Ob Lo I8
dolin piule T Bua A jae sliie Gl sl a9 S (o sl 5 Glube T slaaisls b
sl iy GBlaa Hsbas il laalS 5o 1) B ol 5 sule pale Jladl
ol o slasipid 4 ol (5031 S o5 5Ll Gions 5 b Gl Ssa
S (g S aaad (B oale fosln uale) Jladl o) (alsa 5ol B asa S s e
8oL (el solund o pliad ¢ Ao Ll LuilS 58 ol s S uly gl saeleiusds =
oy 4S s was o L3 Beas ol aal 1 GibeyT Gua Jlasl sl Julsa
2l ool ol 8 ool 5 sule oale Jladl o (Sou sl s Slaia 585G 3
ORl8) loe sa 4 e Ll LuilS8 Ll slaall elad ol (lad (e b
Soge @ 8l liab) mhas b (32 @ p g9 laal) p oo sloa wonns Syl GBS 8
a9 GlSLE Gl Glose 58 4 lae Bl (uilSLE Ll slaal als 5 sule Loblo
S0 AL ol s oo o (B pdle o) pem 4 (a0 4 a0 slaalS) ol sl Lo
ol yuid Sga el G Jladl Sle) (A Ganddd Hu cdda o 4nl aas e Glas

WSl dS Glee S el ae Ll puilS

7ok


http://dx.doi.org/10.52547/LRR.13.6.7
https://dorl.net/dor/20.1001.1.23223081.1401.0.0.23.5
https://lrr.modares.ac.ir/article-14-50644-fa.html

[ Downloaded from Irr.modares.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.23223081.1401.0.0.23.5 ]

[ DOI: 10.52547/LRR.13.6.7 ]

'

ZTEN

ol b eula palor s slagaaly wm o ols GLES GEoss 4 bgs o el i o
Giels L lalaa o800 :c;bﬁut» Loly K o) Sl lalaa &0 olonsd gy (8
(B sl bl oslor Gu,umi a pmae sbagal am,s Ve logas SRl
6o Lalaa (0 BMAT 4 s ik iy ‘_,u:.iS,A ol 5o aas e Glid divue (pl o sl g
Sose st a8 550l o was e Gl cuwlaa pwsl Jladl ool (il (sl
A€ plaie K0S ) e bl olaalsl 4 1, L8 5 sules osle Jlasl ol ol
(Abolhasanizadeh et al., wile oyl oladlas Koo glaaisl b gl ool slaasl
29 R 5a FO 4 il s sla jiol )l wilsals ol oS el o glite 2012; Sadeghi, 2018)
£ Jae auiddd 53 (oass ) Ll L FO Lo gis aiile i g (5580l laa S elacs
23 o lalas) ha g3y Gl GGl € el Ml 5o ool 53 3e e b o 4S5
obe 5 ool pale ol ospm b 4 Huls olajialyl o ol lis (Jo! Us e
RaSs 31 Sl gl (S90S s il it L 45 585 oo L3 31 L oS 5
a5 S5 (slalan Dl (ulSh o e 583 4 Gl s puals sla0S 55 o 5
g o Bola Las o g ladli Lol o € el Sl al g 5o 4SS
055 4S Ao OLES donlle (lay o sadipslae s 8 U5 b (A o5y (ol sladiily (riges
ol A8 ol g sub pale Jlasl (Shyol Ganazd ju (5 a9 by Gl 8 STel 5l g9
GatS sl balaa oo Gl ualS58 IR @ Lswsid € (Moo 1) s Ol
5B blaa (Boe ol bl owas g olis canlaa cw)l Jldl gl omlea
e gl (Sho) slac sbss s oo geune
Lacsd 93 o3 A
Prosodic structure
Information structure
manipulation
Fry
Lexical stress

Pitch contour
Edwards

Nk L =

’?’-vz»rW/,M‘(w&ggn:)wm;)ﬁ S sl

sk


http://dx.doi.org/10.52547/LRR.13.6.7
https://dorl.net/dor/20.1001.1.23223081.1401.0.0.23.5
https://lrr.modares.ac.ir/article-14-50644-fa.html

[ Downloaded from Irr.modares.ac.ir on 2025-07-17 ]

[ DOR: 20.1001.1.23223081.1401.0.0.23.5 ]

[ DOI: 10.52547/LRR.13.6.7 ]

Yy

N

Sty

cosle ol Jled/ "d/,./'ﬁw K 5 Fslo dmy

8. Sluijter and van Heuven
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