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ABSTRACT
A word referring to two or more different meanings is called polysemous. In this study, we introduce a geometric method to estimate
the polysemy of words using the discrete Ollivier-Ricci curvature of
a graph of synonyms in Hindi. We show that this approach can effectively measure the polysemy of words and is strongly correlated
with theoretical interpretations of polysemy.
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connect two words with an unweighted edge if they occur in the
same synset of the WordNet similar to [2]. To remove sparsity from
the graph, we delete the words which have less than 5 synonyms.
More formally, we obtain a graph 𝐺 (𝑉 , 𝐸) where 𝑉 is the set of
unique words and 𝐸 is the set of edges connecting synonyms. To
study the properties of this graph using its geometry, we obtain the
Ricci curvature of each edge 𝑒 ∈ 𝐸. The dataset used in this study
is described in Table 1.
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INTRODUCTION

The different senses a word can have is known as its polysemy.
Detecting and measuring polysemous words is an important task
in NLP. Such information helps interpret the evolution and characteristics of a language. Previous works have focused on detecting different word senses in high resource languages like English,
French, etc. The contributions of this study are twofold - a) We
introduce a method to quantify the polysemy of a word instead of
just detecting whether a word is polysemous or not; b) we study
polysemy in the context of Hindi which has received relatively less
attention than works involving English, French, etc.
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Table 1: Details of the graph of synonyms
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DISCUSSION

We propose to consider the average Ricci curvature of all edges
incident on a word as a measure of its polysemy. A negatively
curved incident edge on this word connects it to a synonym with a
different semantic group while a positive incident edge connects
synonyms which have similar semantic context and thus belong
to the same semantic group. This intuition provides a simple way
to measure the polysemy of words and trace their evolution in a
language. Interestingly, Figure 1 shows that the degree of a word
is correlated with its polysemy (average curvature in this case).
In our experiments, we found that their Spearman correlation
is -0.84. A word with a higher degree in the graph of synonyms
tends to be more polysemous. This also implies that the higher
frequency words acquire more meanings in a language [2] which
is popularly known as Zipf’s Law. This shows that our approach
describes linguistic phenomena reasonably well and is in line with
previous knowledge about language polysemy.
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RICCI CURVATURE

We borrow the concept of curvature from Riemannian geometry to
study the graph of synonyms. In particular, we utilise the discrete
Ollivier-Ricci curvature [1] which involves solving an optimal
transport problem of Wasserstein distances between probability
measures on the vertices of an edge. An interesting property of this
measure is that edges with positive Ricci curvature are likely to
be in dense communities while negatively curved edges connect
distinct communities.
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APPROACH

We first construct a graph of synonyms by accessing the Hindi
WordNet using the pyiwn library. We denote words as nodes and
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Figure 1: Average curvature and Degree correlation
Polysemy is an important linguistic phenomenon and to the best
of our knowledge, this study is the first to empirically measure it
instead of just detecting it in Hindi.
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