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Lexical frequency is considered an important factor in usage-based phonology,
yet its influence on the distribution of word-initial phonemes in Persian has
received limited empirical attention. This study investigates the distributional
pattern of word-initial phonological classes in Persian and evaluates the extent to
which lexical frequency affects this pattern. The dataset consisted of the first
1,000 entries in Routledge Frequency Dictionary of Persian, divided into two
frequency groups comprising the 500 most frequent words and the following 500
words. The initial segment of each word was classified into seven phonological
categories: stops, fricatives, affricates, nasals, liquids, glides, and vowels. The
distributions of these categories were compared using the Chi-square test of
independence, and effect size was assessed with Cramer's V. The findings reveal
a remarkably stable phonological organization across both frequency groups.
Stops constitute the dominant word-initial class, followed by fricatives, while the
overall proportion of obstruents and sonorants remains highly consistent. The
distribution of individual phonemes is also strongly skewed, with only a small
number of phonemes—particularly /m/, /e/, /s/, /t/, /d/, /b/, and /h/—accounting
for a substantial proportion of all word onsets, whereas many others occur only
rarely in initial position. These results highlight the central role of Persian
phonotactic constraints and syllable structure in shaping the organization of
word-initial phonemes. Although minor differences in the frequencies of some
phonological classes were observed between the two lexical-frequency groups,
these differences were not statistically significant, and the associated effect size
was negligible. The findings therefore suggest that lexical frequency plays only a
limited role in determining the distribution of word-initial phonological classes
within the high-frequency Persian lexicon, whereas structural phonological
constraints provide a more robust explanation. The study contributes empirical
evidence to Persian phonology and offers implications for corpus linguistics,
computational language processing, speech technology, and Persian language
education.
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1. Introduction

The present study investigates the relationship between lexical frequency and the phonological
organization of word-initial position in Persian. Within usage-based approaches, lexical
frequency is recognized as an important factor shaping linguistic structure. In phonology,
however, it remains unclear whether differences in lexical frequency are reflected in the
distribution of phonemes in specific structural positions, or whether such distributions remain
stable because of phonotactic and syllable-structural constraints. Word-initial position is
especially relevant for spoken-word recognition, while syllable onsets are subject to phonotactic
constraints related to sonority. Previous research on English, notably Fenk-Oczlon (2001),
reported that highly frequent words may exhibit a different phonological profile from less
frequent words. Persian provides an interesting testing ground because its phonotactic system
and syllable structure differ from those of English, and the question has not been directly
investigated. The present study asks whether the first 500 most frequent Persian words differ
significantly from the following 500 in their distribution of word-initial phonological classes,
and whether any differences indicate a systematic frequency effect or relative stability. The
study addresses three questions: (1) does the distribution of word-initial phonological classes
differ significantly between the first 500 and the second 500 most frequent Persian words? (2) if
differences occur, which phonological classes contribute most strongly? (3) do the observed
patterns indicate a systematic frequency-related change, or relative stability across the high-
frequency lexicon? The study hypothesized that the two groups would differ significantly, that
some classes would be more sensitive to frequency differences, and that the overall organization
of high-frequency Persian vocabulary would remain relatively stable. The study adopts a
corpus-based descriptive-analytical design. The dataset consists of the first 1,000 entries in A
Frequency Dictionary of Persian: Core Vocabulary for Learners (Miller & Aghajanian-Stewart,
2018), divided into two equal frequency groups: Ranks 1-500 and Ranks 501-1000, a division
that also permits comparison with Fenk-Oczlon's (2001) analysis. The unit of analysis was the
initial phonological segment of each word, classified into one of seven classes—stops,
fricatives, affricates, nasals, liquids, glides, and vowels—with initial vowels treated as a
separate category rather than as initial glottal stops. The statistical comparison used a Pearson
chi-square test of independence; because liquids and glides contained relatively few
observations, they were combined for the inferential analysis. Cramér's V was calculated as a
measure of effect size, with significance set at a. = .05.

The descriptive results show a remarkably similar distribution in the two groups. In the first 500
words, stops constitute 31.2% of all word-initial segments, followed by fricatives (26.0%),
vowels (18.0%), nasals (15.2%), affricates (5.2%), liquids (3.2%), and glides (1.2%). In the
second 500 words, stops account for 30.2%, fricatives for 28.4%, vowels for 15.6%, nasals for
17.6%, affricates for 3.6%, liquids for 4.2%, and glides for 0.4%. The overall ranking and
distributional profile remain highly similar, and the inferential analysis confirms that these
differences are not statistically significant: the Pearson chi-square test yielded y*(5, N = 1000) =
3.823, p = .575, with a negligible effect size (Cramér's V = .062). The first hypothesis,
predicting a significant difference, is therefore not supported, providing evidence for substantial
stability within the first 1,000 high-frequency Persian words. At a broader structural level,
obstruents constitute approximately two-thirds of word-initial segments in both groups (62.4%
and 62.2%), sonorants account for 19.6% and 22.2%, and initial vowels for 18.0% and 15.6%.
The distribution of individual phonemes is highly asymmetric: the seven most frequent initial
phonemes (/b/, /d/, /t/, /s/, /e/, /m/, /h/) account for approximately 50% of all 1,000 word onsets,
while several other phonemes occur only rarely in initial position. /m/ is the single most
frequent initial phoneme (11.6% of the entire sample), while /e/ is the most frequent initial
vowel (7.1%).

The discussion suggests that lexical frequency does not substantially reorganize the distribution
of word-initial phonological classes within the high-frequency Persian lexicon. Although
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frequency-related differences occur at the level of individual categories, their magnitude is
small and not statistically significant. This contrasts with English, where Fenk-Oczlon (2001)
reported systematic differences across frequency levels, including more highly sonorous or
weak initial segments among frequent words. The absence of a comparable effect in the Persian
data suggests that the relationship between lexical frequency and phonological organization may
be language-specific rather than universal. One possible explanation is the stronger role of
phonotactic and syllable-structural constraints: the predominance of obstruent onsets is
consistent with the preference for low-sonority segments at the beginning of syllables and a
steep sonority rise toward the nucleus. The skewed distribution of individual phonemes
indicates that phonotactic constraints operate alongside frequency.

2.Conclusion

This study examined the relationship between lexical frequency and word-initial phonological
organization in 1,000 high-frequency Persian words. The comparison of the first 500 and the
following 500 frequency-ranked words revealed no statistically significant difference in the
distribution of phonological classes, ¥*(5, N = 1000) = 3.823, p = .575, with a negligible effect
size (Cramér's V = .062), indicating substantial stability across the two levels of high lexical
frequency. The findings support the view that, although lexical frequency may influence
particular aspects of linguistic structure, the broad distribution of word-initial phonological
classes in Persian is more strongly constrained by phonotactics and syllable structure, with the
predominance of obstruent onsets pointing to a robust organization relatively insensitive to
small differences in lexical frequency. The study provides empirical evidence that frequency
effects in other languages cannot necessarily be generalized to Persian.
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