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Abstract

This paper addressed the acoustic factors involved in distinguishing simple past and present perfect tenses
in Persian. The pronunciation of Persian simple past and present perfect tenses in colloquial speech are
the same segmentally but different in terms of the position of stress. In an experimental study, the pattern
of distribution of some important prosodic parameters, including FO, intensity, and duration, was
investigated in a speech corpus consisting of 24 sentences. Results suggested that none of the study
parameters could differentiate simple past and present perfect tenses reliably and consistently. After
normalizing FO and computing the average pitch for all acoustic data per speaker, it was found that it is
the value of FO peaks and valleys in the target syllables that makes a fundamental distinction between
simple past and present perfect. Results of statistical tests confirmed this finding, suggesting that the local
FO value is a reliable and consistent parameter that distinguishes simple past from present perfect in both
the syntagmatic and paradigmatic axes.
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Introduction

This paper addressed the acoustic factors involved in distinguishing simple past and present perfect tenses in
Persian. The pronunciation of Persian simple past and present perfect tenses in colloquial speech are the
same segmentally but different in terms of the position of stress.

Stress is a linguistic property of a word, specifying which syllable is stronger in the word compared to
any 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 a higher
pitch, higher intensity, longer duration, and more peripheral vowel quality than unstressed syllables. Studies
in many stress accent languages show that the realization of a stressed syllable differs from the unstressed
syllable due to having a higher pitch. Also, results have shown that speakers consistently used duration to
distinguish between open and central vowels having contrastive stress at the word level, while contrastive
stress between open vowels at the phrase level was mainly accompanied by the intonational prominence
contrast. Compared to FO and duration, the relation of intensity variation needs to be discussed further in the
speech signal to word stress.

On the one hand, previous work has generally emphasized that intensity manipulations prove much
weaker cues than duration in perceived stress (Fry, 1955, 1958; Turk & Sawusch, 1996, for English; Mol &

GIOICIo

This is an open access article under the CC BY-NC-ND/4.0/ License (https://creativecommons.org/licenses/by-nc-nd/4.0/).

Doi: 10.22108/jrl.2021.125083.1510



https://creativecommons.org/licenses/by-nc-nd/4.0/
https://jrl.ui.ac.ir/article_25462.html
http://ui.ac.ir/en
https://www.orcid.org/0000-0002-5816-1769

52 Journal of Researches in Linguistics, 12(2), Autumn & Winter 2021

Uhlenbeck, 1956, for Dutch). Furthermore, 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 & van Heuven, 1996a; Sluijter, van Heuven, & Pacilly, 1997), have been shown to be
consistent correlates of stress. For example, Sluijter and van Heuven (1996) argue that previous study has
demonstrated that, on the one hand, loudness variation virtually inconsequential for perceived stress is
typically based on analyses that do not distinguish between word stress and, on the other hand, pitch accent-
induced prominence. They note that if a more accurate measure of intensity is used, the traditional account of
stress as a local increase in loudness seems justified.

Materials and Methods

In an experimental study, the pattern of distribution of some important prosodic parameters, such as FO,
intensity, and duration, was investigated in a speech corpus consisting of 24 sentences. The target words in
such sentences were simple past and present perfect tenses that would be produced with a flat pitch melody
characterizing post-focal accent, and that the phrase-level accent was far away from the target word so that
no effects of the accent would be observed there.

All acoustic measurements were taken using the speech software Praat (Boersma & Weenink, 2020). In
each word, syllable and vowel boundaries were manually identified and annotated as the measurement
intervals. Segmentation criteria were based on both waveform and spectrogram cues, as suggested by
Peterson and Lehiste (1960). Measurements of all acoustic variables were made automatically using
ProsodyPro (Xu, 2020).

Discussion of Results and Conclusions

Results suggested that none of the parameters selected could differentiate simple past and present perfect
tenses reliably and consistently. After normalizing FO and computing the average pitch for all acoustic data
per speaker, it was found that it is the value of FO peaks and valleys in the target syllables that makes a
fundamental distinction between simple past and present perfect. Results of statistical tests confirmed this
finding, suggesting that the local FO value is a reliable and consistent parameter that distinguishes simple
past from present perfect in both the syntagmatic and paradigmatic axes.
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Fig 1- Waveform and pitch contour of the utterance ‘Reza has no money; it’s been a week

that his wallet has been stolen’ produced by a participant. The vertical lines represent word
boundary. [di] & [dan (d)] are target syllables defined as two temporal domains, namely A &
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Fig 2- Waveform and pitch contour of the utterance ‘When Reza came out of the bank, his

bag was stolen’ produced by a participant. The vertical lines represent word boundary. [di] &
[dan (d)] are target syllables defined as two temporal domains, namely A & B.

el oS3 (slaeil 53 (655 55 S8 5 (owilS 3 i 4y o 5 b a5 o 0l e L 4S5 0 (s 5pn b (Bmen Sy 55 )



WA Ol 5 5l VY (o5 5 0l ¢35 0 )leh 033155 Il clgint oS0 ¢ B0l Sla a3 14

OEASES 5 ol Sl F oy i S IS g o o 3 oSS 2V glT (slaesls cad gl gl 5
S b dhar 0553 SIS Kb 5 Oouts SIS 5 (S s 03,8 5 a5 3L S b 1) e
sl @Bl g 5 s el O Kia s e sla ote b CMax KiaT ovie L o o & Uiz pos S A5
28 ma VPR 513 Oosle Wik (6,8 31 g (sl ot pebas 3 o7 plnesls JS7 slutad o pld
Jsb 55 G551 Dl Lo g O pon 551 Dl palie 5 STy I b 3 b TR L e D)o wl WSS 0l
(F2 35 3 0L » Galate) aST15 OLL b Ol eans 258 T 2o 1 55 Coda glaboen 3 55 s G S o3Il Coda (slalous
w a s elie 5l eIl palis cal w8 4 big e sla S ojlul (gileslnia gl coporan b (5,8 oIl
. ) - .. -

‘FORM“-&:{‘JJ."J C(FO) 4.1L3' ‘J,.'.:Kjé L.w‘}lﬂ ‘.‘:'L“ﬁ“)l-i;i-’u-‘ La.}l.w d.éb)&i,séb d\x.‘}‘ d.’.‘y)té) s Lg\j’
ol Coda LS i Slabes mhow | (FO &S 5 vy polae Ol O jan) (ass 5 dlals 5 IS (65,51 s
ol oo s eslial alale 53 uibsls BT 05037 51 g ge sbao Il (5ol duglin (gl ks aglin SOuSS L 5 (6,5 05100
Q‘}&G\JQ(B) r)b&lq&j(A) d)\dw&)bgcw)c&&b)abbuf&jal{‘J:éQLajﬂﬁn&)JQij

s Ol atsly juste Ol gt saug 5 dels 3 FO Law e« FO i ¢ 5 5 5 Joms sla it

osls ggﬂgT Sl o S
DAL 9 WS
I3 (B) SLb slma 555 2 Mo (ol 5 (A) SLL Sl lma (5355 g o3l ble bl 53 4S5 &S ol 0T 1 53
S i el (oole Jdl 13 A (slown (6551 ki 5 B s sl 5l ol e a3 b illae ¢ olad pl 38 o
JKa sl osle ol o bea e 51 i B Sl bl 53 B glowa (6550 Gl 5 55 5 B Sl 53 e e
Ol Siole3T 0B us’ e85 sl 4l 3 J& ol g osle ole Jladl 13 1) B 5 A slalos 55 slie Law gza (F)
/ ..\,uu.a
Slowa 55 e b Ol Jole 51 Jites 0B S S 5 el 4 53 B gloa 53 355 s odalive 57 5 5b Olea
S Lol Oals 0las 6l 0T 51 0L Jal a5 555 oo 3L i e )b SLL STy golar! (228 51 Sy opl ol i
G Ja el i esle ol Jll 55 bea cpen 31 B sle Jll 3 B glos 3 s copimmen S e oslinal
a3 as OLES Ul 3l aiws 55 ) o |y g8 0500 sl A gloea
jobuyu)oujJ::MJﬁ\py;!oaﬁ)\gu”w,jdtﬂ\,mu,;L;lﬂsTL;,uToy;T@uuw(\)dﬂ?
polie  ben 65 gudome JRus ke ST A o0 0L J g cpl das 0 0L B (B g A) sloen b5 5ume 5 (J& 5L
Olej 5 Sloj b ol 31 pmmman ool Hlsline bea 555 pslie b Olej s juize 51 Jg 6 slobine 555

CA.»«.::)‘.)LM uiﬁbﬂjuﬁfg}xﬁ

! ERB



al L;:L;uijbg:u.x.g-) b B ol s ety Lole JWl  abee bl sbl 53 S belse 58

sosle ool Jldl )3 5B 5 A labes s yslis b e (F) JS s folo pilin s 55 (6531 S sl

3 s A (gles Sds 555 s salie 7 b Olen as o 0l JilejT 0B auS eS8 les i€ 55 B sk

a:bybdw\)awMjlgﬁybdw\)sBL;lqﬁ&&cw.;wljziﬁBdlanMj\chéothﬁb
A el OLES Jladl azws 93 ol o |y sl | sl A gles Cls Jg .l i

400 Domain
WA
me
»g 300
k-
=
g 200
S
z
=
100
® Pést 7 Perfect =
Tense
99 35 Sud Svojlgcé (B) bl sl 9 (A) Sl Jble olxd 83300 93 35 (P93 (Sl -1 KO
5 ol g ool ok Sloj el

Fig 3- Mean duration of the two syllable domains A (per-final syllable) & B (final syllable) in
the target word pairs for simple past & present perfect for the eight participants of the
experiment
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Table 1- Summary of analysis of variance (ANOVA) for the effect of tense and syllable
domain on duration in the target word pairs.
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Fig 4- Mean overall intensity of the two syllable domains A (per-final syllable) & B (final syllable) in
the target word pairs for simple past & present perfect for the eight participants of the experiment.
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Table 2- Summary of analysis of variance (ANOVA) for the effect of tense and syllable
domain on overall intensity in the target word pairs.
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the target word pairs for simple past & present perfect for the eight participants of the
experiment.
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Table 3- Sl]mmary of analysis of variance (ANOVA) for the effect of tense and syllable
domain on Max FO, Mean FO and Excursion size in the target word pairs.
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Fig 8- Normalized pitch contours of the last two syllables in simple Past (blue) & present

Perfect (red) verbs for each participant. The pitch contours were computed by measuring FO
for all the target syllables.
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Fig 9- Mean local FO values of the two syllable domains A (per-final syllable) & B (final
syllable) in the target word pairs for simple past & present perfect.
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Table 4- Summary of analysis of variance (ANOVA) for the effect of tense and syllable
domain on Local FO in the target word pairs

ko F slade SJlolxe mlaw
ol F(1, 766)= 22.49, p<0.000
03 gdoes F(1, 766)=16.81, p<0.000
03 gdomax Ol F(1, 766)=31.43, p<0.000
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