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Introduction
Speaking rate is one of the prosodic parameters and correlates with silent pause acoustically

(Nooteboom, 1997; Zellner, 1994). Silent or silent pauses are often optional and rely on the
speech variety and speaking rate (Nooteboom, 1997). Speaking rate relates to the time
percentage or the proportion of pauses and soundings (Goldman-Eisler, 1956). In the global
tendency, poetry includes greater pauses and the speaking rate is slower in poetry than in natural
speech (Blohm et al., 2022). Two structural positions have been suggested for silent pause in
the prosodic metrics of Persian poetry: between two lines and in the last positions of the half-
lines in the alternating metrical pattern (Deo & Kiparsky, 2011; NatlKhanlari, 1966; Mirzayi et
al., 2020; Ma'dankan et. al, 2017). However, recent studies have stated that Persian speakers do
not always recite the prosodic poetry in line with the predetermined prosodic rules (Mirzayi et
al., 2020).

In this research, we study the correlation of speaking rate with the duration of silent pauses
and the duration of soundings in the temporal structure of the rhythm of Persian classical poetry.
Speaking rate is calculated at the piece level. Therefore, this paper is pioneer in studying
speaking rate in relation to silent pauses in the rhythm of Persian prosodic poetry through
experimental phonetics.

Materials & Methods

Six pieces of poems in the forms of Ghazal and Ruba’i from three main metrical patterns were
selected. Ten male and 12 female speakers read these poems at their normal speaking rate. The
poems were recorded with ZOOM H6 device in the phonetics Laboratory at Alzahra University,
Tehran, Iran. The acoustic analysis was conducted by Praat software. Filled pauses, pauses
before the piece and pauses after the piece have been removed and 102 audio files with total
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duration of 1349.732 seconds were analyzed. Each piece has been segmented in a top-down
approach according to the rules of Persian prosodic metrics manually. For each audio file, a
textgrid containing 8 tiers was created. To determine the boundary between sounding and
pauses, we used the shape of the spectrogram; to verify the boundaries between soundings
among the rhythmic units, we considered periodic sound waves for vowels and noise for
consonants.

In this paper, speaking rates are gained through the division of the duration of the piece by
the duration of sounding (r1), the duration of piece by the duration of pause (r2), and the duration
of soundings by the duration of pause (rs). This research had 6 dependent and 4 independent
variables. We used the Pearson Correlation test to study the correlation of pairs of dependent
variables and the Linear Mixed Effects Model to examine the correlation of the interacting
effects with each speaking rate by R software.

Results & Discussion

The results of the Pearson correlation test indicated that the correlation of r1 (r = 0.958, Sig. =
0.001) with the duration of pauses is strong, positive, and significant at the level of a < 0.01.
The results of this test for r2 revealed that the correlation of rz (r = -0.289, Sig. = 0.004) with
the duration of soundings is weak, negative, and significant at the level of a < 0.01. Therefore,
the speaking rate accelerates by increasing the duration of pauses and decreasing by the duration
of soundings. This result is not consistent with the results of the research by Angelopoulou et.
al. (2024) and with the global tendency of poetry (Blohm et al., 2022). However, the strong,
positive, and significant correlation between speaking rate and pauses states that silent pauses
do have a structural function in the rhythm of Persian poetry. This result is consistent with the
results of Sturm and Volin (2023).

The results of the Linear Mixed Effects Model indicated that among the fixed effects such
as gender, metrical knowledge, form, and metrical pattern, form is the strongest predictor for
ri; and form and metrical pattern are the strongest predictors for r3. A medium correlation
between metrical knowledge and gender for r3 reveals that by dividing the length of the larger
unit (piece) into two smaller units (sounding and silent), the speaking rate relates to the
individual properties of the participants, too. Therefore, the calculation of speaking rate through
different durational relations confirms the existence of separate hierarchical levels in the rhythm
of Persian poetry. Also, this suggests that the smaller rhythmic units are dependent
simultaneously on the stylistic and individual parameters. Although rz showed a medium
correlation with individual properties, the results of the Linear Mixed Effects Model
successfully predict the variations of speaking rates up to 99.10%. This result is not consistent
with the results of Barbosa (2023).

Conclusion

In the studies on the rhythm of Persian poetry, proportionality was limited to the proportion of
short to long quantities. Studying the durational relations in the levels of phonetic segments and
syllables in Persian speech and poetry indicated variabilities in the between- and within-
speakers’ parameters (Asadi et al., 2018; Asiaee & Nourbakhsh, 2020; Booban, 2009;
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Ravansalar, 2012). The correlation of the speaking rate with the stylistic parameters reveals the
rhythm of poetry has a computational aspect and it can be examined by Quantitative or
Mathematical Linguistic methods. Discovering the mathematical relations in the rhythm of
Persian poetry necessitates deeper and expanded examinations according to the number and
duration of pauses and the number and duration of soundings. Finding such relations might be
effective in the degree of poetic features of the speech varieties of the Persian language.
Moreover, studying the proportion of durational relations is offered for describing and
categorizing metrical patterns as well as for designing perceptual experiments to evaluate the
degree of metricality in Persian and other languages.

Keywords: The rhythm of Persian poetry, Speaking rate, Silent pause, Duration,
Proportionality.
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(To see the analyses, zoom in to at most 10 seconds,

or raise the “longest analysis” setting with “Show analyses” in the View menu.)
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#Label and duration of intervals in each Tier

selectObject: "Sound 9-2-1-1-2-1"
selectObject: "TextGrid 9-2-1-1-2-1"

numberOfintervals = Get number of intervals: 12
writelnfoLine: "The durations and texts in all ", numberOfintervals, "intervals: "
for intervalNumber from 1 to numberOfintervals
startTime = Get start point; 12, intervalNumber

endTime = Get end point

: 12, intervalNumber

duration = endTime - startTime
text$ = Get label of interval: 12, intervalNumber

appendInfoLine: "Interval ", text$ , intervalNumber, " is ", fixed$ (duration, 3), " s

numberOfTiers = Get number of tiers

endfor

@Y 0,0 Jfolss S3)led j5in

#counting intervals of Tier 15

selectObject: "TextGrid 9-2-1-1-2-1"

Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:

Count intervals where: 9, "contains",

1, "contains", "piece"
2, "contains", "coupl"
2, ""contains", "coup2"
3, "contains", "L1"
3, "contains", "L2"
3, "contains", "L3"
3, "contains", "L4"

c

Count intervals where: 9, "starts with", "v"

Count intervals where: 9, "is equal to", "cv'

Count intervals where: 9, "is equal to", "vc"

Count intervals where: 9, "is equal to", "cvc

Count intervals where: 9, "is equal to
Count intervals where: 9, "is equal to

, "cvee”

, "cveec”

Count intervals where: 13, "contains a word starting with", "s"

Get total duration of intervals where:
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13, "contains a word starting with", "'s"
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Count intervals where: 13, "contains
Get total duration of intervals where

Count intervals where: 13, "contains

Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
Get total duration of intervals where:
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, "sounding"

: 13, "is equal to", "sounding"
", "silence"

13, "contains", "silence"

13, "contains", "silencel"
13, "contains", "silence2"
13, "is equal to", "silence3"
13, "contains", "silence4"
13, "contains”, "silence5"
13, "contains", "silence6"

13, "contains", "silence7"

| Yra
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