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Geometric Representation of Natural Language Processing Data
Using Simplicial Complexes and Their Homology Groups
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Abstract: In today’s networked society, natural language processing (NLP) has become an indispensable
technology, widely applied in areas such as search engines, translation, and misinformation analysis. How-
ever, conventional methods face challenges including biased misjudgments and the high cost of requiring
large amounts of data and computational resources. In light of these issues, this study proposes a method
for topologically analyzing the internal structure of text data. We perform geometric modeling on text data
to construct simplicial complexes. While prior research has proposed geometric modeling using n-grams, this
study employs syntactic analysis for geometric modeling. We examine the usefulness of understanding text
structure through feature extraction using the homology groups of the constructed simplicial complexes.
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it all the time, she came to be known as Little Red
Riding Hood.
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