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Article Info Abstract

This study investigates and compares vowel space in two speech styles, read
Article Type: speech and clear speech, in Persian within the framework of acoustic phonetics.
Research Article Speech style is an important factor influencing vowel production patterns and the

organization of vowel space, as it may lead to systematic changes in vowel
dispersion and distinctiveness. Although clear speech has been widely studied
Article History: across different languages, systematic evidence on Persian vowel space variation
y: - A .
Received: across speech styles, particularly considering gender and inter-speaker
7, February, 2026 variability, remains limited. The main novelty of this study lies in the joint
examination of speech style, gender, and inter-speaker variation in shaping vowel
space using acoustic measures such as Vowel Space Area (VSA), Vowel
In Revised Form: Centralization Index (VCI), and F1/F2 dispersion.The data consist of speech
21, May, 2026 recordings from 25 Persian speakers (male and female) produced in two speech
styles: read and clear speech. Recordings were collected in a controlled acoustic
laboratory setting. Following the extraction of first and second formant
frequencies (F1 and F2), the data were analyzed using Python and R, and
Accepted: normalized based on the Neary scale. The analysis included measures of vowel
12 September 2026 space area, vowel centralization, and inter-speaker variability. The results indicate
that clear speech exhibits a significantly larger vowel space compared to read
speech, accompanied by greater vowel dispersion. An increase in F1 values in
Published Online: clear speech suggests greater jaw opening and increased vertical articulatory
21, September, 2026~ Mmovement. It was also found that female speakers demonstrate a larger vowel
space and higher vowel distinctiveness compared to male speakers in both speech
styles. Regarding inter-speaker variation, males show greater dispersion in F1
and F2, whereas females exhibit more stable vowel production in clear speech.
Keywords:  Vowel;  Furthermore, rounded vowels, particularly /u/, are the most sensitive to changes
vowel space; reading in both speech style and gender. Overall, the findings suggest that speech style
speech; clear speech;  ang gender interactively shape the organization of vowel space in Persian. Clear

ggglncgliggical speecy SPEEC is characterized by enhanced vowel distinctiveness and an expanded
reco)g;nit'ion. P acoustic vowel space, contributing to a more detailed understanding of stylistic

variation in acoustic phonetics.

Cite this The Author(s): Ahmadi, T; Alinezhad, B; Rezaei, V; Asadi, H., (2026) Acoustic Analysis of the Effect of

Speech Style on the Vowel Space in Persian: A Comparison of Read and Clear Speech. Journal of Language

Researches, No. 1, Vol.17, Serial No.32, Spring& Summer-(1-22). https://d0i:10.22059/jolr.2026.410222.666954

m Publisher: University of Tehran Press.

@ © Author(s) retain the copyright. Tahereh Ahmadi; Batool Alinezhad; Vali Rezaei; Homa Asadi
DOI: https://doi.org/10.22059/jolr.2026.410222.666954



https://orcid.org/0009-0009-6285-0688
https://orcid.org/0000-0002-1230-3282
https://orcid.org/0000-0003-1655-1336
https://orcid.org/0000-0003-1655-1336
mailto:pazhvak.ta@gmail.com
mailto:b.alinezhad@fgn.ui.ac.ir
mailto:vali.rezai@fgn.ui.ac.ir
mailto:h.asadi@fgn.ui.ac.ir
https://jolr.ut.ac.ir/article_107051.html
https://jolr.ut.ac.ir/article_107051.html

2 Journal of Language Researches, No. 1, Vol.17, Serial No.32, Spring& Summer-2026

1. Introduction
Advances in digital technology have facilitated the accurate recording and analysis of speech data,
thereby increasing the importance of investigating the acoustic characteristics of vowels across
various fields. Vowel production is influenced by linguistic and paralinguistic factors, including
speech style. Different speech styles, such as read speech and clear speech, involve distinct
production strategies. Clear speech is generally associated with increased vowel duration and
changes in formant patterns, whereas more natural speech tends to be characterized by vowel
reduction and centralization.
The vowel space, defined by the first and second formants (F1 and F2), is an important indicator of
vowel distinctiveness and articulatory clarity. It can be influenced by factors such as speech style
and gender. Despite the considerable body of research in this area, investigations into differences in
vowel space between read and clear speech in Persian, as well as the role of gender in these
differences, remain limited.
Accordingly, the present study adopts an experimental laboratory approach to investigate the effect
of speech style on the Persian vowel space, focusing on variations in the first and second formants
and the role of gender. The data were collected from 25 Persian-speaking participants (14 women
and 11 men), aged 20-35 years, in two speech styles: read speech and clear speech. The data were
analyzed using R and Python. The findings of this study may contribute to a more comprehensive
understanding of the effects of speech style on the acoustic characteristics of Persian vowels.
2. Research Questions
The study seeks to answer the following research questions:

1. What differences exist in the vowel space between read speech and clear speech in Persian?

2. s there a statistically significant difference between women and men in the vowel space

across the two speech styles (read speech and clear speech)?

3. Do inter-speaker variation patterns differ between read speech and clear speech?
3. Literature review
The analysis of vowel phonetic features and vowel space plays a significant role in fields such as
forensic linguistics, clinical phonetics, and speech analysis. Cross-linguistic studies have shown that
speaking style—particularly clear speech compared to read or spontaneous speech—is generally
associated with an expanded vowel space, increased vowel duration, and improved speech
intelligibility. This pattern has been observed in various languages, including English, Spanish, and
Chinese, and several studies have confirmed the relevance of vowel space for speaker identification
and the preservation of vowel distinctiveness across speaking styles.
In Persian, existing research, though limited, indicates that vowel-related phonetic parameters are
influenced by speaking style, with significant differences observed in measures such as fundamental
frequency and formants. Clinical and forensic studies likewise emphasize the importance of vowel
space as an indicator of speech clarity and speaker discrimination. Recent advances in automatic
vowel space analysis tools have enabled more precise and large-scale acoustic analyses.
Nevertheless, research gaps remain in Persian, particularly regarding the comparison of vowel space
in read and clear speech, the role of gender differences, and the application of advanced
normalization techniques. These gaps provide the main motivation for conducting the present study.
4. Data and Methodology
The present study is an experimental laboratory study in the field of experimental phonetics. It aims
to compare the vowel space in two speech styles, read speech and clear speech, in Persian and to
investigate its application to speaker discrimination. It is hypothesized that speech style has a
significant effect on vowel formants and vowel space, that these changes may differ between female
and male speakers, and that they may affect the accuracy of speaker identification systems.
The data were collected from 25 Persian-speaking participants who speak Standard Persian (14
women and 11 men), aged 20-35 years. Speech recordings were made under controlled laboratory
conditions in two styles: read speech and clear speech. The sentences used in the study were selected
primarily from the Farsdat corpus. Following the recordings, the acoustic parameters of the vowels
were extracted and used to analyze vowel space and examine stylistic, gender-related, and inter-
speaker differences.
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5. Discussion and Results

The present study showed that a shift in speech style from read speech to clear speech leads to a
significant increase in the extent and area of the Persian vowel space, as well as changes in vowel
production patterns. The increase in mean F1 in clear speech indicates greater jaw opening, while the
limited changes in F2 suggest that this speech style has a greater effect on vowel height and the
degree of vocal tract opening than on the front—back position of the tongue. These changes can be
regarded as a strategy for enhancing speech intelligibility and strengthening vowel contrasts.nnWith
regard to gender, women exhibited a larger vowel space than men in both speech styles. Differences
were also observed in patterns of inter-speaker variation: women showed greater consistency in
vowel production in clear speech, whereas inter-speaker variability increased to a greater extent
among men. Back rounded vowels, particularly /u/, also showed greater sensitivity to changes in
speech style and gender.nnOverall, the findings indicate that speech style and gender, both
independently and interactively, influence the organization of the vowel space and the acoustic
characteristics of Persian vowels. These results may contribute to a better understanding of Persian
speech production mechanisms and inform further research in acoustic phonetics. The limitations of
the study include the relatively small number of speakers and the exclusive focus on Persian
monophthongs. Future research is therefore recommended to examine the effects of speech style on
diphthongs, connected speech, and different age groups.
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