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Abstract:

In this paper, we conduct a comparative analysis of LSTM (Long Short-Term Memory) architectures, including GPU

LSTM and Convolutional LSTM, for sentiment analysis tasks on an e-commerce dataset. The evaluation is based on

precision, recall, and F1-score metrics for classifying positive and negative sentiments in product reviews. Both GPU

LSTM and Convolutional LSTM models demonstrate strong performance in classifying positive sentiments. Moreover,

these models achieve high precision, recall, and -score. However, they struggle with negative sentiment

classification, exhibiting zero precision, recall, and F1-score for this class. Overall, both models achieve an accuracy of

0.97, indicating their effectiveness in sentiment analysis tasks. Furthermore, our study underscores the importance of

further research to enhance the ability of the LSTM model to classify negative sentiments in e-commerce datasets

accurately.

Published in: 2024 6th International Conference on Computational Intelligence and Networks (CINE)

Date of Conference: 19-21 December 2024

Date Added to IEEE Xplore: 18 February 2025

 ISBN Information:

DOI: 10.1109/CINE63708.2024.10881938

Publisher: IEEE

Conference Location: Bhubaneswar, India

F1

A Comparative Study of LSTM Models on Sentiment Analysis | IEEE ... https://ieeexplore.ieee.org/abstract/document/10881938

1 of 4 13-08-2025, 13:35

https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/10880703/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10880703/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/author/783308950987117
https://ieeexplore.ieee.org/author/783308950987117
https://ieeexplore.ieee.org/author/783308950987117
https://ieeexplore.ieee.org/author/37088562939
https://ieeexplore.ieee.org/author/37088562939
https://ieeexplore.ieee.org/author/37088562939
https://ieeexplore.ieee.org/author/37089320844
https://ieeexplore.ieee.org/author/37089320844
https://ieeexplore.ieee.org/author/37089320844
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10881938
https://ieeexplore.ieee.org/abstract/document/10881938
https://ieeexplore.ieee.org/abstract/document/10881938
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/abstract/document/10881938/authors
https://ieeexplore.ieee.org/abstract/document/10881938/authors
https://ieeexplore.ieee.org/abstract/document/10881938/authors
https://ieeexplore.ieee.org/abstract/document/10881938/figures
https://ieeexplore.ieee.org/abstract/document/10881938/figures
https://ieeexplore.ieee.org/abstract/document/10881938/figures
https://ieeexplore.ieee.org/abstract/document/10881938/references
https://ieeexplore.ieee.org/abstract/document/10881938/references
https://ieeexplore.ieee.org/abstract/document/10881938/references
https://ieeexplore.ieee.org/abstract/document/10881938/keywords
https://ieeexplore.ieee.org/abstract/document/10881938/keywords
https://ieeexplore.ieee.org/abstract/document/10881938/keywords
https://ieeexplore.ieee.org/abstract/document/10881938/metrics
https://ieeexplore.ieee.org/abstract/document/10881938/metrics
https://ieeexplore.ieee.org/abstract/document/10881938/metrics
https://ieeexplore.ieee.org/abstract/document/10881938/similar
https://ieeexplore.ieee.org/abstract/document/10881938/similar
https://ieeexplore.ieee.org/abstract/document/10881938/similar
https://ieeexplore.ieee.org/abstract/document/10881938/footnotes
https://ieeexplore.ieee.org/abstract/document/10881938/footnotes
https://ieeexplore.ieee.org/abstract/document/10881938/footnotes
https://ieeexplore.ieee.org/xpl/conhome/10880703/proceeding
https://ieeexplore.ieee.org/xpl/conhome/10880703/proceeding
https://doi.org/10.1109/CINE63708.2024.10881938
https://doi.org/10.1109/CINE63708.2024.10881938


A Comparative Study of LSTM Models on Sentiment Analysis | IEEE ... https://ieeexplore.ieee.org/abstract/document/10881938

2 of 4 13-08-2025, 13:35



I. Introduction

Sentiment analysis [1] is a powerful technique used to extract subjective information from textual data, gauging the

sentiment or opinion expressed within. In the realm of e-commerce, making predictions based on the customer’s

sentiments is crucial for business growth, customer satisfaction, tailoring marketing strategies, and optimizing

product offerings. Long Short-Term Memory (LSTM) [2], a type of recurrent neural network (RNN) [3], has emerged

as a promising tool for sentiment analysis due to its ability to capture long-term dependencies in sequential data. In

[4], Lofti et. al. developed SNNs using LSTM networks in learning time series models within deep neural networks

(DNNs). It is a combination of LSTM units with spiking neural networks (SNNs) and enables temporal learning. In

[5], Zhou et. al. proposed a method for Sentiment Analysis of Chinese Microblogs using a combination of

Continuous Bag-of-Words (CBOW) and Stacked Bidirectional Long Short-Term Memory (Stacked BiLSTM) models.

CBOW is used to capture the semantic features of words and transform them into high-dimensional word vectors.

Moreover, the proposed Stacked Bi-LSTM model outperforms other machine learning and deep learning models in

sentiment analysis tasks. In [6], Liu et. al. introduced a novel deep learning architecture for text classification,

named AC-BiLSTM, which integrates a bidirectional LSTM (BiLSTM), an attention mechanism, and a convolutional

layer. The attention mechanism employed in AC-BiLSTM helps to focus on important information, improving

classification accuracy. The architecture in [6] effectively captures both local features of phrases and global

sentence semantics, enhancing the model’s ability to classify text accurately. In [7], Zhou et. al. proposed a novel

approach for text classification by integrating Bidirectional LSTM with Two-dimensional Max Pooling

(BLSTM-2DPooling) and evaluated its performance on six text classification tasks. A method to enhance sentiment

analysis of Chinese social media text by integrating Bidirectional Long Short-Term Memory (BiLSTM) networks with

a Multi-head Attention (MHAT) mechanism was proposed in [8]. The combination of the Bidirectional LSTM

(BiLSTM) and Multi-head Attention (MHAT) mechanism increases the model’s complexity. In [9], Wang et. al.

presented a unique approach to aspect-level sentiment classification by introducing an Attention-based LSTM

(Long Short-Term Memory) network. The model learns an embedding vector for each aspect, allowing it to handle

aspect information effectively. It employs an attention mechanism that focuses on different components of a

sentence when considering different aspects, improving the model’s ability to discern sentiment polarity. In [10],

Zeng et. al. introduced a unique approach called PosATT-LSTM for aspect-level sentiment classification, which

enhances attention-based LSTM networks by incorporating position context. It introduces a novel attention-based

LSTM model, PosATT-LSTM, which considers both the importance of context words and the explicit position

context that exists in the aspect as well as its context words. The proposed PosATT-LSTM model outperforms

several baselines, showing significant improvements in classification accuracy. In [11], a unique approach to

Aspect-based Sentiment Analysis (ABSA) was proposed by Bao et. al. by integrating lexicon information with an

attention LSTM model, enhancing the model’s flexibility and robustness without additional labeled data. It also

introduces attention regularization to prevent overfocusing on specific parts of a sentence, allowing for a broader

focus on different sentence parts. This approach enhances the overall performance of the baseline model, making it

more robust and flexible without requiring additional training data. In [12], Ali et. al. presented a unique approach to

aspect-level sentiment analysis within the Social Internet of Things (SIoT) by proposing a new model based on

Bidirectional Gated Recurrent Unit (Bi-GRU). The proposed approach utilizes Bi-GRU for deep semantic analysis of

sentences and their corresponding terms, enhancing sentiment classification. The model effectively determines

sentiment polarity for multiple aspects within a sentence, addressing the challenge of mixed sentiments. In [13], Lv

et. al. introduced a unique approach called the Context and Aspect Memory Network (CAMN) for aspect-level

sentiment analysis in short texts. It uses a deep memory network to capture sentiment features in short texts and

combines a BiLSTM with a multi-head attention mechanism for better feature extraction. It is important to note that

CAMN outperforms most baseline models on three datasets: laptop, restaurant, and Twitter. In [14], the

ASCapsules model was introduced for aspect-level sentiment analysis, which performs aspect detection and

sentiment classification simultaneously. The model does not need additional linguistic information, making it

domain-independent and less costly. In [15], Lin et. al. successfully classified the sentiment of online reviews using

a novel Enhanced Transformer-BLSTM model. By combining the strengths of Transformer and BLSTM

architectures, the model effectively captures long-term dependencies and extracts crucial semantic features. In

[16], Loukili et. al. presented a novel hybrid deep learning model for sentiment analysis, combining the strengths of
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Convolutional Neural Networks (CNNs) and Recurrent Neural Networks (RNNs). The hybrid approach allows the

model to effectively capture both local and global information within the text, leading to improved sentiment

classification accuracy. Zhong in [17] introduced a novel microblog fine-grained sentiment analysis model that

effectively combines multiple features and leverages graph convolutional neural networks.
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