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¥ Natural Language Processing
¥ Document clustering

¥ Text summarization
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' Analytics industry

¥ Unstructured

¥ Rule-base text mining

¥ Regular expression

® Dictionary based keyword searching techniques
* Organizing large blocks of textual data

¥ Matrix factorization
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' Text analysis

" Machine learning

¥ Artificial intelligence

¥ Supervised learning

® Unsupervised learning
* Reinforcement learning
¥ Depp learnng
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Abstract

With the increasing size of textual data in recent years, it is difficult to get useful information from
the huge data. Artificial intelligence by providing different techniques can help to extract valuable
information from data. One of the widely used algorithms for analysis of large textual collections
is probabilistic topic modeling which discovers the latent themes from a large text corpus. A topic
means a set of words that occur together in a collection of documents and suggest a shared theme.
In this research, we used the Latent Dirichlet Allocation with Gibbs sampling to extract topic
models from the text. This algorithm assumes that any large document collection contains a finite
set of topics or latent themes, while each word and each text of such collection belong to each
topic with a certain probability.

One of the major challenges of topic modeling in practice is determining the number of topics
because this value is not known in advance and the results of topic modeling depend on it. This
research employs two algorithms to deal with the problem of determining the number of topics.
One algorithm is based on the grid search and the other uses the renormalization theory to estimate
the number of topics automatically. The former uses a metric such as perplexity or coherence and
calculates the values of these metrics for different values of topic numbers and then chooses the
parameter which leads to the best of values. The later uses renormalization theory, which is a
mathematical formalism to construct a procedure for changing the scale of the system under which
the behavior of the system preserves. Also, the execution time of two algorithms on different
Persian journals has been reported. In addition, we propose the results of topic modeling on the
academic papers of some Persian journals. As another achievement of this research, a list of
Persian stop words for academic articles has been proposed.

Keywords: Topic Modeling; Latent Dirichlet Allocation; Gibs Sampling; Renormalization
Theory; Rényi Entropy.
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