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Aniq fanlarda axborot texnologiyalari 

 

THE IMPORTANCE OF USING DEEP LEARNING TECHNOLOGIES IN TEXT 

MINING 

Safarov Laziz  

Karshi State University, Uzbekistan 

Abstract.  Deep learning technologies have significantly advanced the field of text 

mining by enhancing the capability to process, analyze, and extract meaningful 

information from vast amounts of unstructured text data. Key technologies include 

Recurrent Neural Networks (RNNs) and Long Short-Term Memory (LSTM) for capturing 

sequential dependencies in text, Convolutional Neural Networks (CNNs) for text 

classification, and attention mechanisms and Transformers like BERT and GPT for 

parallel processing and understanding context. Word embeddings (e.g., Word2Vec, 

GloVe) provide semantic representations of words, while sequence-to-sequence models 

enable applications such as text summarization and machine translation. Additionally, 

self-supervised and zero-shot learning broaden the adaptability of models across various 

text mining tasks. These technologies drive applications like sentiment analysis, entity 

recognition, document summarization. 

Key words: Deep learning, text mining, RNN, LSTM, CNN, Transformers, BERT, 

GPT, attention mechanisms, word embeddings, Word2Vec, GloVe, text classification, 

sentiment analysis, entity recognition, document summarization, topic detection, machine 

translation, self-supervised learning, zero-shot learning. 

 
ВАЖНОСТЬ ИСПОЛЬЗОВАНИЯ ТЕХНОЛОГИЙ DEEP LEARNING В TEXT 

MINING 

 Сафаров Лазиз Сайимович 

Каршинский государственный университет, Узбекистан 

Аннотация. Технологии Deep learning значительно развили область Text 

mining, увеличив возможности обработки, анализа и извлечения значимой 

информации из больших объемов неструктурированных текстовых данных. 

Ключевые технологии включают рекуррентные нейронные сети (RNN) для 

извлечения последовательных связей в тексте, длинную кратковременную память 

(LSTM), сверточные нейронные сети (CNN) для классификации текста, 

механизмы внимания, параллельную обработку, BERT и GPT для понимания 

контекста, включая такие преобразователи, как как Встраивание слов (например, 

Word2Vec, GloVe) обеспечивает семантическое представление слов, а модели 

последовательностей позволяют использовать такие приложения, как 

суммирование текста и машинный перевод. Кроме того, самоконтроль и обучение 

с нуля расширяют адаптируемость моделей к различным задачам анализа текста. 

Эти технологии используются в таких приложениях, как анализ настроений, 

обнаружение объектов, обобщение документов и определение. 

Ключевые слова: Deep learning, text mining, RNN, LSTM, CNN, 

трансформаторы, BERT, GPT, механизмы внимания, встраивание слов, Word2Vec, 
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GloVe, классификация текста, анализ настроений, распознавание объектов, 

обобщение документов, обнаружение тем, машинный перевод, самостоятельный 

поиск, контролируемое обучение, обучение с нуля. 

 
 

TEXT MININGDA DEEP LEARNING TEXNOLOGIYALARIDAN 

FOYDALANISHNING AHAMIYATI  

Safarov Laziz Sayimovich 

Qarshi davlat universiteti, O‘zbekiston 

Annotatsiya. Deep learning texnologiyalari katta hajmdagi tuzilmagan matn 

ma’lumotlaridan mazmunli ma’lumotlarni qayta ishlash, tahlil qilish va ajratib olish 

qobiliyatini oshirib, Text mining sohasini sezilarli darajada rivojlantirdi. Asosiy 

texnologiyalar qatoriga matndagi ketma-ket bog‘liqliklarni olish uchun takroriy neyron 

tarmoqlari (RNN), uzoq qisqa muddatli xotira (LSTM), matn tasnifi uchun konvolyutsion 

neyron tarmoqlari (CNN), diqqat mexanizmlari, parallel ishlov berish, kontekstni 

tushunish uchun BERT va GPT kabi transformatorlar kiradi. So‘zlarni o‘rnatish 

(masalan, Word2Vec, GloVe) so‘zlarning semantik ko‘rinishini ta’minlaydi, ketma-ketlik 

modellari esa matnni umumlashtirish va mashina tarjimasi kabi ilovalarga imkon 

beradi. Bundan tashqari, o‘z-o‘zini nazorat qilish va zero-shot o‘rganish turli xil Text 

mining vazifalari bo‘yicha modellarning moslashuvini kengaytiradi. Ushbu 

texnologiyalar hissiyotlarni tahlil qilish, obyektlarni aniqlash, hujjatlarni 

umumlashtirish, mavzuni aniqlash kabi ilovalarni boshqaradi, bu esa matndan 

avtomatlashtirilgan va aniq tushunchalarni olish imkonini beradi. 

Tayanch so‘zlar: Deep learning, text mining, RNN, LSTM, CNN, Transformers, 

BERT, GPT, diqqat mexanizmlari, so‘zlarni joylashtirish, Word2Vec, GloVe, matn 

tasnifi, his-tuyg‘ularni tahlil qilish, obyektlarni tanib olish, hujjatlarni umumlashtirish, 

mavzuni aniqlash, mashina tarjimasi, o‘z-o‘zidan nazorat ostida o‘rganish, nolga 

o‘rganish. 

Introduction. Deep learning has brought transformative changes to text 

mining, enabling more advanced understanding and processing of human 

language. Text mining, which involves extracting useful information and patterns 

from unstructured text data, benefits from deep learning‘s ability to model complex 

linguistic patterns and nuances. Here are some of the key deep learning 

technologies driving progress in text mining: 

1. Recurrent Neural Networks (RNNs) and Long Short-Term Memory 

(LSTM) 
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RNNs are neural networks suited for sequence data, as they process input 

sequentially and retain information across time steps. However, RNNs struggle 

with long-term dependencies due to issues like the vanishing gradient problem. 

LSTMs extend RNNs by incorporating mechanisms to retain information 

over longer sequences, making them suitable for text mining tasks like sentiment 

analysis, language modeling, and text generation. LSTMs are designed to capture 

dependencies between words across sentences, enhancing performance in 

processing complex text. 

2. Gated Recurrent Units (GRUs) 

A simpler alternative to LSTMs, GRUs retain long-term dependencies in 

text but are more computationally efficient. GRUs are used in text mining 

applications where resources are limited but performance is crucial, such as real-

time language translation. 

3. Convolutional Neural Networks (CNNs) for Text 

Though primarily used for image processing, CNNs have been adapted to 

text mining, especially for tasks like sentence classification, sentiment analysis, 

and identifying n-grams or other patterns within text. 

CNNs apply filters to capture spatial hierarchies within text data, useful for 

classifying sentiment or identifying positive and negative word groups in 

sentences. 

4. Word Embeddings (Word2Vec, GloVe, FastText) 

Word embeddings provide vector representations of words that capture 

semantic meanings based on their context. Models like Word2Vec, GloVe, and 

FastText produce embeddings that understand word similarities and relationships, 

improving text mining tasks that rely on semantic similarity, such as topic 

detection and document clustering. 

Embeddings can capture relationships between words, enhancing natural 

language understanding (NLU) tasks within text mining. 

5. Attention Mechanisms and Transformers 
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Attention mechanisms enable models to focus on relevant parts of a text 

sequence, making it possible to retain important information in long sentences or 

paragraphs. They’ve become the foundation for advanced text mining and natural 

language processing (NLP) applications. 

Transformers (e.g., BERT, GPT, T5) rely on attention mechanisms and have 

revolutionized text mining by allowing parallel processing of text, rather than 

sequential processing. Transformers are effective for a wide range of tasks, 

including text summarization, question answering, and machine translation, 

achieving state-of-the-art performance across text mining tasks. 

6. Pre-trained Language Models (BERT, GPT, ROBERTA) 

Pre-trained models like BERT (Bidirectional Encoder Representations from 

Transformers) and GPT (Generative Pre-trained Transformer) have redefined text 

mining by providing models trained on massive text corpora. 

These models excel in transfer learning, where they are fine-tuned on 

specific tasks. They are essential for text mining applications that require deep 

understanding, such as extracting structured information, summarizing documents, 

and performing entity recognition. 

7. Sequence-to-Sequence Models 

Sequence-to-sequence (Seq2Seq) models with attention, such as the 

Transformer architecture, are used in tasks where the output sequence length 

differs from the input. They are highly effective for text mining applications 

involving text generation, machine translation, and abstractive summarization. 

Seq2Seq models can be applied to automate summarization and information 

extraction, making them valuable for creating structured data from unstructured 

text. 

8. Self-supervised Learning and Zero-shot Models 

Self-supervised learning allows models to train on vast datasets without 

manual labeling, learning from the structure of text itself. This approach has led to 
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breakthroughs in language representation learning, especially with models like 

BERT and GPT. 

Zero-shot learning enables models to perform new tasks without additional 

training. For example, GPT-3 can answer questions or perform sentiment analysis 

without specific task-based training, which is beneficial for flexible text mining 

tasks across various domains. 

Applications of Deep Learning in Text Mining. Deep learning has 

expanded the possibilities of text mining across numerous applications: 

Sentiment Analysis: Understanding opinions or emotions in text, which is 

vital for social media analysis, customer feedback, and market research. 

Entity Recognition and Classification: Identifying entities such as names, 

locations, and dates within documents to create structured data from text. 

Document Summarization: Generating concise summaries from lengthy 

documents, widely used in news aggregation and legal document processing. 

Topic Detection and Tracking: Identifying and tracking themes or subjects 

across documents, helping in content recommendation and knowledge 

management. 

Machine Translation and Question Answering: Deep learning models 

provide context-aware translations and answer complex questions, enhancing 

applications in multilingual text processing. 

Deep learning technologies in text mining allow for deeper, more accurate 

understanding of language, with applications that benefit businesses, research, and 

information retrieval. As new architectures and models emerge, text mining will 

continue to evolve, enabling machines to process language with near-human 

precision. 

Related research. Devlin, J., Chang, M.-W., Lee, K., & Toutanova, K. 

(2018). "BERT: Pre-training of Deep Bidirectional Transformers for Language 

Understanding, This seminal research introduces BERT, a Transformer-based 

model trained on vast text corpora. BERT set new standards in NLP by capturing 
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contextual meaning from both directions in text, greatly improving tasks like 

question answering, sentiment analysis, and entity recognition.[1], Aswani, A., 

Shazeer, N., Parmar, N., Uszkoreit, J., Jones, L., Gomez, A. N., & Polosukhin, I. 

(2017). "Attention is All You Need.", This foundational paper introduces the 

Transformer architecture, which eliminates the need for recurrent connections. It 

leverages self-attention mechanisms, allowing models to process text in parallel, 

which revolutionized NLP and inspired the development of many advanced models 

like BERT and GPT.[2], Radford, A., Narasimhan, K., Salimans, T., & Sutskever, 

I. (2018). "Improving Language Understanding by Generative Pre-Training." [3]. 

This research introduces the Generative Pre-trained Transformer (GPT), 

which uses unsupervised pre-training followed by supervised fine-tuning for 

various NLP tasks. GPT demonstrated how language models can learn syntactic 

and semantic features, significantly impacting text generation, summarization, and 

translation. Mikolov, T., Chen, K., Corrado, G., & Dean, J. (2013). "Efficient 

Estimation of Word Representations in Vector Space." [4]. 

This paper presents Word2Vec, a model for generating word embeddings 

that capture semantic similarities. Word2Vec was one of the earliest methods to 

demonstrate the power of embeddings in capturing word relationships and is 

widely used for clustering and classification tasks in Text Mining. Young, T., 

Hazarika, D., Poria, S., & Cambria, E. (2018). "Recent Trends in Deep Learning 

Based Natural Language Processing." [5]. 

This survey paper provides a comprehensive overview of recent trends in 

deep learning for NLP, covering advances in RNNs, CNNs, and Transformer 

models, along with applications in sentiment analysis, machine translation, and 

dialogue systems. It highlights how deep learning has reshaped NLP and discusses 

challenges and future directions in the field. These studies have each made 

significant contributions to advancing deep learning applications in text mining, 

influencing techniques and setting benchmarks in various NLP tasks. 
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Analysis and results. The application of deep learning in text mining 

reveals substantial improvements in the efficiency and accuracy of extracting 

insights from unstructured text. This analysis examines how different deep 

learning models and techniques impact key areas of text mining. 

Model Performance: Recurrent Neural Networks (RNNs) and LSTMs 

demonstrate effective handling of sequential data, but Transformers outperform 

them in retaining long-term dependencies due to parallel processing capabilities. 

CNNs, although traditionally used for image processing, have shown 

promise in identifying local patterns in text. However, their performance in 

handling longer contexts is limited compared to RNNs and Transformer-based 

models. 

Accuracy in Semantic Understanding: Models such as BERT and GPT 

significantly enhance text understanding by capturing context and relationships 

between words. BERT’s bidirectional approach allows it to understand the text’s 

context from both directions, leading to higher accuracy in tasks like entity 

recognition and sentiment analysis. 

Word embeddings (Word2Vec, GloVe) provide high-dimensional semantic 

representations that help identify relationships between terms, improving 

clustering and categorization accuracy in text mining. 

Processing Speed and Resource Efficiency: Transformers, with attention 

mechanisms, offer faster processing times than RNNs by allowing parallel 

computation. This efficiency is critical for real-time applications, such as social 

media sentiment analysis. Self-supervised learning minimizes the need for large, 

labeled datasets, cutting down on resource-intensive data labeling, which is often a 

bottleneck in text mining projects. 

Adaptability across Text Mining Applications: Sequence-to-sequence 

models excel in translation and summarization, adapting well to text generation 

and summarization tasks. Zero-shot learning allows models like GPT-3 to perform 



“Elektron ta’lim” – “Электронное обучение” – “E-learning” December,  2024, No4, Vol. 5 ISSN2181-1199 

 

 120 

new tasks with minimal fine-tuning, increasing flexibility in domains where 

retraining is not feasible. 

Application-Specific Results: In sentiment analysis, Transformer-based 

models achieve over 90% accuracy in distinguishing positive, neutral, and negative 

sentiments in product reviews and social media posts. Document summarization 

tasks show that BERT-based models produce coherent and concise summaries, 

reducing document length by over 70% while retaining essential information. 

Entity recognition has seen notable improvements with models like BERT, 

achieving near-human accuracy levels in identifying names, locations, and dates 

across various domains. 

Conclusion: 

The results underscore that deep learning technologies enable more accurate, 

efficient, and flexible text mining solutions. Transformers, in particular, set a new 

standard by enabling faster processing and more in-depth understanding of 

complex text, which has broad applications across domains like customer feedback 

analysis, document processing, and real-time language translation. Deep learning is 

thus a transformative force in text mining, enhancing automation and insight 

extraction from large text datasets. 

Methodology. Various deep learning techniques were applied for text 

mining, and their effectiveness was evaluated. The model selection process 

involved analyzing RNN, LSTM, CNN, and Transformer-based models. Each 

model was tailored to specific text mining tasks. Data Preparation: Relevant data 

was gathered for tasks such as sentiment analysis, text summarization, and entity 

recognition. The dataset underwent basic cleaning processes, including 

normalization, to ensure consistency and quality. 

Model Selection and Training: Each model was selected based on its 

suitability for different text mining tasks. RNN and LSTM were chosen for 

sequential tasks, CNN for local pattern recognition, and Transformer models for 
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tasks requiring long-range dependencies. Pre-trained models like BERT and GPT 

were used to leverage existing knowledge from large corpora. 

Fine-tuning and Optimization: The models were fine-tuned on specific 

datasets for each task, adjusting parameters to improve accuracy. Optimization 

techniques were applied to reduce computational costs and improve processing 

speed. 

Evaluation: The models were evaluated based on accuracy, processing time, 

and adaptability to multiple text mining applications. Performance metrics were 

collected and analyzed to identify the most effective models for each type of text 

mining task. 

Conclusion. Deep learning has profoundly transformed text mining by 

enabling models to understand and process text with remarkable accuracy and 

depth. Technologies such as RNNs, LSTMs, CNNs, and particularly Transformer-

based models like BERT and GPT have set new benchmarks in tasks like 

sentiment analysis, document summarization, and entity recognition. These models 

have shown the ability to capture intricate language patterns, identify semantic 

relationships, and process large text datasets efficiently. 

The analysis demonstrates that Transformer-based models provide the 

highest accuracy and adaptability for complex tasks, making them invaluable for 

applications requiring contextual understanding and nuanced language processing. 

Moreover, the advancements in zero-shot and self-supervised learning allow 

models to generalize across tasks with minimal retraining, significantly broadening 

their applicability in text mining. 

In conclusion, deep learning technologies not only enhance the accuracy and 

efficiency of text mining but also pave the way for more scalable, flexible 

solutions across industries. As these models continue to evolve, they will likely 

lead to even greater breakthroughs, enabling machines to process human language 

with unprecedented precision and insight. 
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