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Linguistic Economy and Lexical Inventory in Al-Qamus Al-Muhit

An Analytical Study Using Computational Linguistics Tools

Hasan M. Al-Rizzo

Senior Member
ABSTRACT

This study investigates the lexical repertoire and the intrinsic linguistic economy embedded in a/-Qamuas al-
Muhirby al-Firazabadi, employing computational linguistics and Information Theory as its principal analytical
frameworks. It seeks to move beyond traditional approaches that have long governed the study of Arabic
lexicography without adequate integration of quantitative computational methodologies. Adopting a
quantitative, descriptive, and analytically integrative design, the research brings together theoretical and
computational linguistics, Information Theory, and quantitative linguistic statistics. The analytical toolkit
includes automated extraction of roots and morphological patterns through an intelligent algorithmic suite,
computation of entropy and informational frequency indices, application of Zipf's law, and the construction of
semantic networks. The findings reveal systematically organized patterns of linguistic economy governing the
internal architecture of the lexicon. These patterns manifest in morphologically productive structures that
follow a highly skewed logarithmic distribution, whereby a limited subset of roots accounts for a
disproportionate share of derived forms. The predominance of triliteral root structures reflects an optimal
balance between economy and distinctiveness. Phonological configurations further instantiate the principle of
least effort through the preferential distribution of light vowels and simple syllabic structures.

Entropy measures indicate exceptional diversity at both the root and morphological pattern levels, while
semantic network analysis uncovers differential density patterns across knowledge domains. From these
results, four foundational laws of Arabic linguistic economy are formulated: intelligent concentration, optimal
tri laterality, minimal energy, and entropic equilibrium.

The study advances an integrative model for probing lexical resources and linguistic economy, providing
precise quantitative evidence that can be leveraged in artificial intelligence and natural language processing
applications. It also establishes methodological foundations for the emerging field of quantitative Arabic

lexicology.

Keywords: Lexical Repertoire; Linguistic Economy; A/-Qamis Al-Mufit; Information Theory; Morphological

Productivity; Computational Linguistics; Zipf's Law; Entropy.



