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Abstract: A word is the smallest unit in a language that has ‘form’ and
‘meaning’. The word might have more than one meaning in which its
exact meaning is determined according to the context it is appeared.
Collecting all words’ senses manually is a tedious and time consuming
task. Moreover, it is possible that the words’ meanings change over time
such that the meaning of an existing word will become unusable or a
new meaning will be added to the word. Computational methods is one
of the approaches used for identifying words’ senses with respect to the
linguistic contexts.

In this paper, we put an effort to propose an algorithm to identify
senses of Persian words automatically without a human supervision.
To reach this goal, we utilize the word embedding method in a vector
space model. To build words’ vectors, we use an algorithm based on
the neural network approach to gather the context information of the
words in the vectors. In the proposed model of this research, the divisive
clustering algorithm as one of hierarchical clustering algorithms fits
with the requirements of our research question. In the proposed model,
two modes, namely the Sentence-based and the Context-based, are
introduced to identify words’ senses. In the Sentence-based mode, all
of the words in a sentence that contain the target word are involved
to build the sentence vector; while in the Context-based mode, only
a limited number of surrounding words of the target word is involved
to build the sentence vector. Two evaluation metrics, namely internal
and external, are required to evaluate the performance of the clustering
algorithm. The silhouette score for each cluster is computed as the
internal evaluation metric for both modes of the proposed model. The
external evaluation requires a gold standard data for which a data set
containing 20 ambiguous words and 100 sentences for each target word
is developed.

According to the obtained results of the internal evaluation, the
Sentence-based mode has higher density of clusters than the Context-
based mode, and the difference between them is statistically significant.
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According to the V- and F-measure evaluation metrics in the external evaluation, the Context-
based mode has obtained higher performance against the baselines with statistically significant
difference.
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