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Abstract

Named Entity Recognition (NER) has emerged as a critical and highly applicable task in the field of
Natural Language Processing (NLP). Its significance stems from its essential role in numerous NLP
applications, such as machine translation, question answering, text summarization, and information
extraction. Recent studies highlight the substantial impact of advancements in Artificial Intelligence
(Al), particularly Deep Neural Networks (DNNs), on improving the performance of NER systems.

Deep Neural Networks, with their ability to learn complex patterns and extract rich features, have
opened new horizons in addressing NLP challenges. These methods leverage advanced language models
like BERT and GPT to enable deeper comprehension of linguistic structures and semantic relationships.
One of their prominent capabilities is to capture long-term dependencies in complex sentences while
reducing the reliance on manually engineered features.
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This research introduces a novel hybrid approach for Named Entity Recognition in both Persian and
English languages, based on deep neural networks and semantic language models. To address the
dependency on large datasets, the proposed method employs an iterative logic mechanism that facilitates
effective learning with limited data. The proposed system was evaluated on three datasets: The CoNLL
2003 dataset for English, Two Persian datasets, Arman and Peyma.

Experimental results demonstrate that the proposed method achieves F1-scores of 95.3, 96.32, and 94.72
on the CoNLL, Arman, and Peyma datasets, respectively. These scores reflect significant improvements
over previous methods.

The findings of this study suggest that combining advanced language models with deep neural networks
can significantly enhance the accuracy and efficiency of NER systems. These achievements pave the way
for developing effective NLP tools for low-resource languages, particularly Persian, and enable the

application of this technology in both industrial and research contexts.

Keywords: Named Entity, Named Entity Recognition, Language Model, Deep Learning.
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! Named Entity Recognition (NER)
2 Natural Language Processing (NLP)
3 Information Retrieval (IR)

4 Automatic Summarization

5 Question Answering

6 Machine Translation

7 Knowledge Base (KB)

8 Neural Network

9 Deep Learning

10 Accuracy

11 Precision

12 Recall
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(Figure-1): Conceptual model of the proposed method
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