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ABSTRACT

This study conducts a semantic analysis of Arabic vocabulary within the framework of an
(Arabic WordNet), using large language models, (LLMs) (ChatGPT, Gemini, DeepSeek, and
Grok) combined with human expertise to create an accurate lexical database. It examines word
meanings, semantic relationships, and morphological complexities. The data are collected from
dictionaries and linguistic databases, analyzed by LLMs, and evaluated by linguistic experts to
ensure accuracy in classifying synonyms and antonym, and in identifying distinct relationships.
The results revealed the LLMs shortcomings in synonym classification and semantic grouping,
however, Gemini showed visualization capabilities, ChatGPT’s showed contextual analysis,
and Grok and DeepSeek’s showed linguistic analysis, with Grok excelling in morphology.
This study is a valuable contribution in building lexical network using artificial intelligence
tools, with human evaluation, thereby enhancing semantic accuracy and supporting natural

language processing applications.

KEYWORDS

Arabic Lexical Data, Large Language Models (LLMs), Semantic Networks, Artificial
Intelligence (Al), Arabic WordNet (AWN).
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