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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 &
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
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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 &
B.
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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.
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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.

ki F slode Slolxe mlaw
ol F(1,766)= 18.29, p<0.000
03 gl>es F(l, 766):065, p=047
g s Ol F(L, 766)=0.048, P=0.85
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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.

9Ok Joles $1 (S lobne Fmbaw duwlxo (Sl p dolegd (il y1g Juloes Qg.an W s Y Jou>
b3 Bud Sl4sT sosly cd 55 (S35 Dud ol y o bxd 039

Table 2- Summary of analysis of variance (ANOVA) for the effect of tense and syllable
domain on overall intensity in the target word pairs.

_ypRie F slade Slobxe Gbu
Oles F(1, 766)= 10.34, p<0.000
05 gd>ea F(1, 766)=1.57, p=0.29
05 gdowa x 0o F(1, 766)=1.04, P=0.36
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Fig 5- Mean Max FO 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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Fig 6- Mean FO 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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Fig 7- Mean excursion size 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 3- Summary 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.

oy g5 abo) 03940 09940 x Ulo)
FO & F(1,44)=0.62, F(1,20)=0.94, F(1,44)=0.0886,
p=0.43 p=0.34 p=0.79
FO L s F(1,44)=0.34, F(1,28)=0.27, F(1,28)=0.84,
p=0.56 p=0.59 p=0.37
25 4l F(1,20)=0.77, (1,24)=0.18, F(1,20)=0.59,
P=0.43 p=0.82 p=0.47
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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

ey F slode Sololxe mlaw
ol F(1, 766)= 22.49, p<0.000
63 gdoma F(1, 766)=16.81, p<0.000
03 9des x Ole F(1, 766)=31.43, p<0.000
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