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ABSTRACT

The user generated data on the web from blogs, web forums and social networking sites has
become so enormous and extracting useful information from them has become an interesting
research topic in recent years. Aspect Based Sentiment Analysis (ABSA) detect the feature which is
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nothing but aspect from the information and then apply sentiment analysis on that feature. The

subtask of ABSA is Aspect Extraction, assigning Polarity to Aspects and Aspect and Aspect
Sentiment Classification. Initially various Machine learning algorithms like Conditional Random
Forest (CRF), Naive bayes, Decision Trees and Support Vector Machine (SVM) were used to
implement the subtask of ABSA. Then with the introduction of deep learning algorithms like RNN,
LSTM and transformers the efficacy of Aspect based Sentiment analysis were improved. In this

ARTICLE HISTORY

Received 03 September 2025;
Revised 23 September 2025;
Accepted 02 October 2025

paper we provide a comparative study between ML and DL approaches to improve overall

performance of Aspect based Sentiment analysis.

Introduction

Machine learning, in its most basic sense, is any kind of
computer program that does not require explicit human
programming to "learn" on its own. In "Computing Machinery
and Intelligence," he discussed his renowned "Learning
Machine," which had the ability to trick a person into thinking
it was real [1]. These days, big data analytics and data mining
programs come under the spectrum of machine learning, a
phrase that is commonly used in these fields. Machine learning
algorithms are the "brains" behind most predictive programs,
such as spam filters, product recommenders, and fraud
detectors. The machine learning stages as shown in Fig 1 can be
input, feature extraction, classification and output. The
distinctions between semi-supervised learning, which blends
supervised and unsupervised approaches, ensemble modelling,
which employs a variety of approaches, and supervised
machine learning are all understood by data scientists.

FEATURE

INPUT EXTRACTION

—> —»| CLASSIFICATION —>»{ OUTPUT

Figure 1. Machine learning stages.

Using known and labelled datasets, the user teaches the
program to produce an answer in supervised learning. For
supervised learning tasks, classification and regression
methods such as support vector machines, decision trees, and
random forests are used. Algorithms in unsupervised machine
learning produce results on unlabeled and unknown data.
Unsupervised approaches are frequently used by data
scientists to find patterns in fresh data sets. K-means and
other clustering methods are frequently employed in
unsupervised machine learning [1]. A variety of platforms and
programming languages, such as Java, Python, Scala, and

others, can be used by data scientists to create machine
learning algorithms. To speed up the process, they can also
make use of pre-built machine learning frameworks. Mahout is
one such framework that was well-liked on Apache Hadoop,
and Apache Spark's MLIib library is now a standard.

The multiple layers that are incorporated into deep learning
models which are essentially neural networks are what give
deep learning its "deep" quality. Many layers of models can
make up a Convolutional Neural Network (CNN), with each
layer receiving input from the layer before it. processes it, then
sends data in a daisy-chain way to the following layer. Many
interpreted the historic victory of a CNN created by Google's
DeepMind team over the human world champion in the
ancient Chinese game of Go as evidence of the ascendancy of
deep learning.

These days, deep learning is very popular for two major
reasons. Initially, it was found that CNNs operate considerably
quicker on GPUs, including the Tesla K80 CPU from NVidia.
Second, data scientists discovered that the enormous amounts
of data we have been gathering may be used as an enormous
training resource. corpus, and consequently boost the CNNs to
produce considerable gains in computer vision and natural
language processing algorithm accuracy. A software
development framework that is gaining popularity is
Tensorflow; other examples are Caffe, Torch, and Theano.
Tensorflow is a product of Google. Advances in deep learning
utilizing CNNs on GPUs are largely responsible for the progress
made in the development of self-driving cars [1]. This has the
mutual benefit of spurring future advancements in deep
learning and the broader area of artificial intelligence. Figure 2
shows the stages of Deep Learning as input, feature extraction
and classification, and finally output.
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learning and conventional machine learning techniques. We
INPUT | e i Lt —» ouTPUT present a comparative overview of the most recent deep
HIDDEN LAYERS learning techniques in this survey article. The effectiveness of
the current deep learning techniques, evaluation criteria, and
several widely used benchmark data sets are presented. In
Because of the growth of web there is an exponential increase  conclusion, current issues and potential avenues for future
in the user generated content on the internet. A subject becomes  study are showcased and examined [8].
phenomenon when more people share their views online on the
same topics [2]. ABSA provides sentiment of collective aspect
either single aspect or multiple of any domain rather than
defining sentiment of whole domain itself [3]. As compared with
other types of sentiment analysis, ABSA provides more elaborate
and revealing solution to sentiment analysis [1]. Aspect Extraction
refers to the extraction and identification of an item or feature
that is the subject of an opinion expressed in the text. It also
refers to recognizing the important qualities of entities
referenced in the text, if any. ASC stands for Aspect-Sentiment
Classification, and it is the process of determining the polarity or
sentiment score related to a particular aspect. When sentiment
analysis focuses on (often pre-defined) latent subjects or
concepts and necessitates categorizing aspect words, some
research further employs Aspect-Category Detection (ACD) and
Aspect Category Sentiment Analysis (ACSA) as an extension.
Using traditional approaches, the features linked with the aspects

were manually sketched out, resulting in a laborious and error- According to Ashish Kumar et al., aspect-based sentiment
prone process. Nevertheless, as artificial intelligence advances,  analysis aims to determine a review of a sentence's sentiment
these limitations might be surmounted. Thus, researchers are polarity with respect to a specified aspect. LSTM, GRU, and
increasingly employing Al-based Machine Learning (ML) and RNN are examples of deep learning sequential models that
deep learning (DL) techniques to improve the efficacy of ABSA  represent the state-of-the-art in sentiment polarity inference.
[4]. The contextual relationship between the words in a review
phrase can be effectively captured using these techniques.
These techniques, however, are not very effective at capturing

In SemEval -2016, Abhishek Sethi and Pushpak Bhattacharyya long-term dependencies. By concentrating just on the most
investigated the ABSA task as a shared task, and different important portion of the text, the attention mechanism
methods for completing these subtasks are explained. They also ~ Performs an important function. Aspect location is important
discussed the most detailed method of examining viewpoints [5]. in the ABSA instance. Words that are close to an aspect have a
A fresh methodology was provided by Ms. Anuradha N. Nawate et ~ greater influence on how people feel about it. As a result, we
al. for determining the essential components of the objects being ~ Provide a technique that supports the attention mechanism
considered [6]. Features that are linguistically connected reveal ~and uses a dependency parsing tree to extract position-based
both the positive and negative qualities of something. To handle ~ information. The performance of the deep learning model is
ABSA, a multilabel classifier is used. An RNN-based method is improved when this kind of position information is used
used to ascertain sentiments for extracted aspects in an end-to-  instead of a straightforward word-distance-based location. We
end ABSA. The machine learning method yields 90% accuracy, used the SemkEval'l4 dataset for the studies to show how
whereas with multiple cross-validation, the deep learning dependency parsing relation-based attention affects ABSA [10].
algorithm yields 96% accuracy.

Figure 2. Deep learning stages.

Abu Kowshir Bitto et al., conducted a sentiment analysis on
customer feedback on the Food Panda, HungryNaki, Pathao
Food, and Shohoz Food Facebook pages, and information was
gathered from the comments on these four websites. Before
the model was put into practice for the Natural Language
Processing (NLP) task, we underwent a thorough data pre-
processing procedure that included steps like tokenizing,
deleting stop words, adding contractions, and more. Extreme
Gradient Boosting (XGB), Random Forest Classifier (RFC),
Decision Tree Classifier (DTC), and multinominal Naive Bayes
(MNB) are the four supervised classification algorithms used.
Convolutional neural network (CNN), Long Short-Term
Memory (LSTM), and Recurrent Neural Network (RNN) are the
Three deep learning models that are employed. With an
accuracy of 89.64%, the XGB model outperforms all four
machine learning techniques [9].

Literature Review

According to Dinesh Kumar et al., because of the steady

Gianni Brauwers and Flavius Frasincar in their survey they —increase in social media users over the past few decades,
reviewed the quickly changing condition of Aspect-Based Sentiment analysis hgs drawn a lot of attention frqm scholars.
Sentiment Classification (ABSC) research. The ABSC models are ~ Both billions and millions of people use social media platforms
divided into three main groups by a novel taxonomy that is like Facebopk., Instagram, Twitter, apd others to.share and
proposed: knowledge-based, machine learning, and hybrid ~€XPress their ideas, opinions, and pellefs about various goodg
models. Together with this taxonomy, there is a summary [7].  S€rvices, and businesses. To identify .c'har'acterlstlc's in
The highlights of the model performances that have been sentence§ or phrases, commonly usgd clasmﬁgauon algor}thms
published, together with explanations of the several ABSC models ~ ar¢ examined and categorized in this work. Since ABSA is the
that are both clear and technical. The most recent ABSC models ~Primary topic of this paper, we looked over a few of the most
including transformer model-based models and hybrid deep recent pubhcatlons thgt dgalF with the supject. Following the
learning models with knowledge bases were covered. A study of ~completion of the review, it is noted that in the past, textual
different methods for expressing the model inputs and assessing ~ features were manually extracted in order to determine their
the model outputs were also included. Additionally, patterns in ~ Polarity [9]. However, manual feature extraction from texts

the ABSC research are noted, and future directions for the field's ~Proves to be challenging due to the exponential expansion of
advancement are discussed. data over the last few decades. As a result, scientists cleared

the path for artificial intelligence. We examined current ABSA

Haoyue Liu et al, suggested the modern approaches for techniques under the two categories of ML-based ABSA and
resolving an aspect-based sentiment analysis issue. There are  DL-based ABSA in order to comprehend the idea of ABSA in the
now three popular approaches: lexicon-driven, both deep context of AL Review findings indicate that most of the time,
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ML-based binary classifiers Support Vector Machine (SVM) and
tree techniques like Decision Tree, RandomForest, and
NaiveBayes were utilized.

Because these strategies are straightforward and simple to
apply, researchers can use them in their work to analyze
elements in sentences, phrases, or comments. SVM's inability
to function properly when there are several aspects in the text
is one of its main disadvantages, whereas tree-based
algorithms can become unstable due to little changes in the
data [9]. Furthermore, ML algorithms tend to lose a lot of
information during the pre-processing and feature extraction
stages and were unable to manage the vast and complex
datasets. Researchers turned to DL-based methods to get
around these problems. In their work, a significant number of
experts employed CNN, RNN-based LSTM, and Bi-LSTM
because of their capacity to automatically extract features from
text. Although deep learning techniques can process enormous
datasets with efficiency, their high error susceptibility and
massive training data requirements have a negative impact on
the accuracy of textual aspect detection. Ultimately, it can be
said that using hybrid deep learning techniques to common
datasets can increase the precision of emotion detection. The
problems that follow demonstrate that sentiment analysis is
still an area of growing research interest.

In order to assist manufacturing businesses in making better
decisions, the article by D. Pavithra et al., offers a complete
examination of aspect-based sentiment analysis (ABSA) and its
levels. It does this by looking at consumers' perspectives and
opinions of the products [10]. It discusses the many strategies
and tactics utilized in ABSA, emphasizing the move toward Al-
based deep learning and machine learning approaches to
increase the efficacy of ABSA models. The article compares and
highlights shortcomings in both methodologies by looking at
newly published ABSA approaches based on ML and DL. It
highlights the difficulties that the present ABSA models
confront and offers recommendations for enhancing the
effectiveness and accuracy of ABSA systems.

Techniques Used in ABSA

Manual methods were used in the past to extract features from
data. The sentiment lexicon and bag of words were employed
to complete the categorization job. The content of sentiment
documents was entirely disregarded by the old approaches for
recognizing the sentiments. They increased target-based
sentiment analysis's accuracy. A rule-based strategy for
identifying aspects from sentences and statistical methods
forextraction were employed in certain ways. It was suggested

to use the Max Ent-LDA model to recognize and detect the
elements of opinionated phrases. These models' shortcomings
include time consumption, an increase in data amount, and
performance degradation from labeled data.

Since the development of artificial intelligence, the steps
involved in sentiment analysis have included gathering data,
pre-processing,  feature  extraction, selection, and
categorization. Data processing involves the use of NLP
algorithms. To extract the aspect from sentences, SVM is
utilized. There are four methods for classifying sentiment: CRF,
DT, NB, and KNN. It is possible to extract features based on an
aspect using maximum entropy, NB, SVM, and RF. The
following are ML algorithms' drawbacks.

o The performance would naturally decline as the amount of
data increased.

o The machine learning algorithm is incapable of self-
learning. They gain knowledge from training data and use
that knowledge to make decision-making.

« They are extremely sensitive to data; even a tiny alteration
can result in a significant variance in the results.

e Deals with issues such as scaling,
overfitting, etc.

transformation,

Deep learning is a subset of machine learning models that
use deep neural networks to solve learning problems. The
overall quantity of input and output layers found in the depth
of learning is determined by the network. More pertinent and
helpful features are pulled from the remaining deep layers of
the DL model as learning progresses, starting with the
extraction of abstract features at the beginning stages. These
models use several word vectors, such as word2vec to treat
basic input text as embedding words. One of the main benefits
of utilizing the DL model is its ability to extract features from
the data independently, something that ML algorithms could
not do. Another benefit of DL is that, in ML-based approaches,
they make informed decisions by learning and employing their
acquired knowledge to make decisions intelligently from the
provided facts, and judgments are subsequently based on this
knowledge. While both deep learning and machine learning
techniques are forms of artificial intelligence, the primary
motivation for converting to DL approaches is their capacity to
handle large datasets with high accuracy. But after carefully
reading the literature, it is found that most studies have
employed CNN and RNN variations in the aspect-based
sentiment analysis approach, such as LSTM and BI-LSTM.

Table 1. Comparison of ML models, applications and effectiveness.

Type Algorithm

Performance

Finding

Normative patterns in sequence
PSO and Google Distances [11]

Obtains favourable outcomes for
identifying  both
implicit elements

This method is comparable to rule-

explicit and based architecture rather than
commonsense  knowledge and
dependency [11]

Unsupervised algorithms

Enhanced rate of classification [12]

describes an unsupervised aspect-|
based sentiment analysis technique
that finds the characteristics and|
sentiments of the target entity [12].

SVM

Better in Performance

developed a sentiment analysis
technique based on SVM [13].

Machine
Learning

DT, NB, KNN, and CRF [14]

DT is best

The model illustrates the
effectiveness of ABSA in news
content
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ML and data mining-based
model for predicting sentiment

81.24% accuracy

On the twitter dataset, the Naive
Bayes classifier algorithm vyielded
the best results, with an accuracyj
rate of 81.1% [15].

unsupervised methods

enhanced performance

ABSA clustering of words.
Languages become better.

Only HPS managed a significant]
portion of the Czech morphology
[16].

All four of the ABSA subtasks were
enhanced by GloVe, CBOW, and
Czech stemming recent discoveries
in Czech.

CNN, Bi LSTM and CRF [18]

specific elements for numerous

languages

suggested a model for French|
performance.

As seen with English, CLC is
linguistically flexible [17].

The suggested model concurrently
detected traits and sentiment, so
taking advantage of the relationship
between the two.

Bidirectional encoder

Representation from

Transformers (BERT) [18]

Efficiency with the various ABSA
databases

Aspect-level sentiment analysis was
enhanced by MAMN. [18]

Compared to Word2vec and Glove
pre-trained BERT initializes word|
embeddings  more  accurately.
Concealed sentence representationg
were produced by attention.

Joint attention-based LSTM
(JATLSTM) [19]

Effective with standard databases

sentiment analysis at the aspect]
level with a combined attention

LSTM network (JAT~LSTM
integrates sentiment and aspect
attention. Benchmark datasetd
demonstrate that the proposed|
technique outperforms the state|
of-the-art [19].

Deep
Learning

LSTM, CNN, and BiLSTM [20] as
well as GRU models

an increase in accuracy of 5 to 20%

A proposed aspect-based sentiment
analysis model is included in the
ABSA models.

A deep neural network design for
ensemble learning was suggested
Deep learning models including
CNN, LSTM, BiLSTM, and GRU wer¢]
created and trained using the
recommended approach [20].

Base classifier results werg]
integrated in a logistic regression|
model to create a meta-learner. In|
terms of precision, the suggested|
approach  beats the baseling
method by 20%.

LSTM combined with adaptive
PSO [21]

surpasses conventional models in
performance

Skip gramme characteristics are
extracted by word embedding.
Skip-gram RNN, LSTMWord-for-
word Vector encoding is more
precise and requires less memory
[21]. In the absence of optimization,
LSTM  functions  well.  The
performance of LSTM weight
parameters was optimized by APSO.
The accuracy and computational
complexity of LSTM neural network
weight parameters chosen by APSO
are enhanced [21]. The accuracy
rates for Amazon were 96.8%, travel
advisors were 97.8%,
demonetization was 93.2%, and
book reviews were 95.2%
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RNN, LSTM and CNN [22]

85% accuracy

It provided a Hindi lexicon-based
dictionary and a domain-specific
sentiment dictionary.

sentiment analysis (NRC Emotion|
Lexicon, Hindi SentiWordNet).
Using a CNN, RNN, and LSM, 23,767
Hindi tweets were categorized as|
positive, negative, or neutral. The
accuracy of the CNN approach was
85% [22].

graph attention n-based CNN

F-Score of 88.16% [23]

For implicit sentiment analysis, a
graph attention neural network]
(GACNN) model was presented. [23]
The lack of a particular emotional|
language in implicit sentiment|
analysis makes it more difficult to
convey mood and extract sentiment|

features.
Important words were prioritized
and multiple attention  was

distinguished using orthogonal and
score attention restrictions. The|
impact of external knowledge on
implicit sentiment analysis was not|
investigated in this study.

Conclusion

We examined the two types of current ABSA approaches ML-
based ABSA and DL-based ABSA in order to comprehend the
idea of ABSA. Based on the review, it is determined that SVM,
an ML-based binary classifier, because tree algorithms like DT,
RF, and NB are straightforward and simple to apply,
researchers have primarily employed them in their work to
analyze characteristics in words, phrases, or remarks. SVM's
inability to function properly when there are several aspects in
the text is one of its main disadvantages, whereas tree-based
algorithms can become unstable due to little changes in the
data. Furthermore, ML algorithms frequently lose a lot of data
during the pre-processing and feature extraction stages and
were unable to handle the complex and massive datasets.
Researchers turned to DL-based methods to get around these
problems. In their work, a significant number of experts

employed CNN, RNN-based LSTM, and Bi-LSTM. because of

their capacity to automatically extract features from text.
Although deep learning techniques are capable of processing
high error
susceptibility and massive training data requirements have a
negative impact on the accuracy of textual aspect detection.
Ultimately, it can be said that using hybrid deep learning
techniques to common datasets can increase the precision of
emotion detection. The problems that follow demonstrate that

enormous datasets with efficiency, their

sentiment analysis is still an area of growing research interest.

References

1. Wehle HD. Machine learning, deep learning and Al: what’s the

difference. Data Sci Innov Day 2017:2-5. Available at:

https:/ /www.researchgate.net /publication /318900216 _Mach
ine_Learning_Deep_Learning_and_AI_What's_the_Differen

ce

2. Hua YC, Denny P, Wicker J, Taskova K. A systematic review of

aspect-based sentiment analysis: domains, methods, and

trends. Artif Intell Rev. 2024;57(11):296. _
https://doi.org,/10.1007 /s10462-024-10906-z

10.

11

Bipin Ghorpade, Vandana Navale. An approach for aspect
based sentiment classification using Machine Learning
algorithms. Int J Adv Sci Res Eng. 2021;6(3):2456-0774.
https://doi.org,/10.51319 /2456-0774.2021.3.0021

Kumar D, Gupta A, Gupta VK, Gupta A. Aspect-based
sentiment analysis using machine learning and deep learning
approaches. Int J Recent Innov Trends Comput Commun.
2023(5):118-138. https:/ /doi.org/10.17762 /ijritcc.v11i5s.6636

Abhishek S, Pushpak B. Aspect Based Sentiment Analysis- A
Survey. Int Workshop Semant Eval. 2016. Available at:

https:/ /www.cfilt.iitb.ac.in/resources /surveys /aspect-
based-sentiment-analysis_survey.pdf

Anuradha N. Nawathe, Avinash S. Kapse, V.M.Thakare, Arvind
S. Kapse. Aspect based sentiment classification with various
feature extraction and selection techniques using machine
learning. Intell Syst Appl Eng. 2024;12(10):185-198. Available at:
https:/ /ijisae.org/index.php /IJISAE /article /view /4361/3015

Brauwers G, Frasincar F. A survey on aspect-based sentiment
classification. ACM Comput Surv. 2022;55(4):1-37.
https://doi.org/10.1145 /3503044

Liu H, Chatterjee I, Zhou M, Lu XS, Abusorrah A. Aspect-based
sentiment analysis: a survey of deep learning methods. IEEE
Trans Comput Soc Syst. 2020;7(6):1358-1375.

https:/ /doi.org,/10.1109 /TCSS.2020.3033302

Bitto AK, Bijoy MH, Arman MS, Mahmud I, Das A, Majumder J.
Sentiment analysis from Bangladeshi food delivery startup
based on user reviews using machine learning and deep
learning. Bull Electr Eng Inform. 2023;12(4):2282-2291.
https://doi.org/10.11591 /eei.v12i4.4135

Kumar D, Gupta A, Gupta VK, Gupta A. Aspect-based
sentiment analysis using machine learning and deep learning
approaches. Int J Recent Innov Trends Comput Commun. 2023
(5):118-138. https:/ /doi.org /10.17762 /ijritcc.v11i5s.6636

Rana TA, Cheah YN. Hybrid rule-based approach for aspect
extraction and categorization from customer reviews. Int J
Recent Innov Trends Comput Commun. 2015:1-5.

https:/ /doi.org,/10.1109 /CITA.2015.7349820

J. Mach. Learn. Applicat., 2025, 1, 34-39

38

© Reseapro Journals 2025
https://doi.org/10.61577/jmla.2025.100009


https://doi.org/10.61577/ohmr.2025.100009
https://doi.org/10.61577/jmla.2025.100009
https://www.researchgate.net/publication/318900216_Machine_Learning_Deep_Learning_and_AI_What's_the_Difference
https://www.researchgate.net/publication/318900216_Machine_Learning_Deep_Learning_and_AI_What's_the_Difference
https://www.researchgate.net/publication/318900216_Machine_Learning_Deep_Learning_and_AI_What's_the_Difference
https://www.researchgate.net/publication/318900216_Machine_Learning_Deep_Learning_and_AI_What's_the_Difference
https://doi.org/10.1007/s10462-024-10906-z
https://doi.org/10.1007/s10462-024-10906-z
https://doi.org/10.51319/2456-0774.2021.3.0021
https://doi.org/10.17762/ijritcc.v11i5s.6636
https://www.cfilt.iitb.ac.in/resources/surveys/aspect-based-sentiment-analysis_survey.pdf
https://www.cfilt.iitb.ac.in/resources/surveys/aspect-based-sentiment-analysis_survey.pdf
https://ijisae.org/index.php/IJISAE/article/view/4361/3015
https://doi.org/10.1145/3503044
https://doi.org/10.1109/TCSS.2020.3033302
https://doi.org/10.1109/TCSS.2020.3033302
https://doi.org/10.11591/eei.v12i4.4135
https://doi.org/10.17762/ijritcc.v11i5s.6636
https://doi.org/10.1109/CITA.2015.7349820

JOURNAL OF MACHINE LEARNING AND APPLICATIONS
2025, VOL. 1, ISSUE 2

RESEAPRO

RNALS

12.

13.

14.

15.

16.

Kumar A, Dahiya V, Sharan A. ATP: A holistic attention
integrated approach to enhance ABSA. ArXiv Prepr
ArXiv:2208.02653. 2022.

https://doi.org,/10.48550 /arXiv.2208.02653

Krishna MH, Rahamathulla K, Akbar A. A feature based
approach for sentiment analysis using SVM and coreference
resolution. Int Conf Inventive Commun Comput Technol.
2017:397-399. https: / /doi.org /10.1109 /ICICCT.2017.7975227

Mohammad AS, Al-Ayyoub M, Al-Sarhan HN, Jararweh Y. An
aspect-based sentiment analysis approach to evaluating arabic
news affect on readers. J Univers Comput Sci. 2016;22(5):630-
649. Available at:

https:/ /www.researchgate.net/profile /Huda-Al-

Sarhan /publication /305659221_An_ Aspect-
Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic
_News_Affect_on_Readers/links /5918be604585152¢€19a2438
a/An-Aspect-Based-Sentiment-Analysis-Approach-to-
Evaluating-Arabic-News-Affect-on-Readers.pdf

Ahmed S, Hina S, Atwell E, Ahmed F. Aspect based sentiment
analysis framework using data from social media network. Int J
Comput Sci Netw Secur. 2017;17(7):100-105. Available at:
https:/ /eprints.whiterose.ac.uk/id /eprint /131248 /
Jiménez-Zafra SM, Martin-Valdivia MT, Martinez-Camara E,
Urefia-Lépez LA. Combining resources to improve
unsupervised sentiment analysis at aspect-level. J Inf Sci.
2016;42(2):213-229.

https://doi.org,/10.1177 /0165551515593686

17.

18.

20.

21.

23.

Kane B, Jrad A, Essebbar A, Guinaudeau O, Chiesa V, Quénel I,
et al. CNN-LSTM-CRF for Aspect-based sentiment analysis: a
joint method applied to French reviews. ICAART (1).
2021(1):498-505. https:/ /doi.org,/10.5220 /0010382604980505
Hercig T, Brychcin T, Svoboda L, Konkol M, Steinberger J.
Unsupervised methods to improve aspect-based sentiment
analysis in czech. Comput Syst. 2016;20(3):365-375.
https://doi.org/10.13053 /cys-20-3-2469

. Cai G, Li H. Joint attention LSTM network for aspect-level

sentiment analysis. China Conf Inf Retr. 2018:147-157.

https:/ /doi.org/10.1007,/978-3-030-01012-6_12

Mohammadi A, Shaverizade A. Ensemble deep learning for
aspect-based sentiment analysis. Int J Nonlinear Anal Appl.
2021;12:29-38. http:/ /dx.doi.org /10.22075 /1INAA.2021.4769
Shobana J, Murali M. An efficient sentiment analysis
methodology based on long short-term memory networks.
Complex Intell Syst. 2021;7(5):2485-2501.
https://doi.org/10.1007 /s40747-021-00436-4

. Wang X, Tang M, Yang T, Wang Z. A novel network with

multiple attention mechanisms for aspect-level sentiment
analysis. Knowl-Based Syst. 2021;227:107196.
https://doi.org,/10.1016 /j.knosys.2021.107196

Gupta V, Jain N, Shubham S, Madan A, Chaudhary A, Xin Q.
Toward integrated CNN-based sentiment analysis of tweets
for scarce-resource language Hindi. Trans Asian Low-Resour
Lang Inf Process. 2021;20(5):1-23.

https://doi.org/10.1145 /3450447

J. Mach. Learn. Applicat., 2025, 1, 34-39

39

© Reseapro Journals 2025
https://doi.org/10.61577/jmla.2025.100009


https://doi.org/10.61577/ohmr.2025.100009
https://doi.org/10.61577/jmla.2025.100009
https://doi.org/10.48550/arXiv.2208.02653
https://doi.org/10.13053/cys-20-3-2469
https://doi.org/10.1109/ICICCT.2017.7975227
https://www.researchgate.net/profile/Huda-Al-Sarhan/publication/305659221_An_Aspect-Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic_News_Affect_on_Readers/links/5918be604585152e19a2438a/An-Aspect-Based-Sentiment-Analysis-Approach-to-Evaluating-Arabic-News-Affect-on-Readers.pdf
https://www.researchgate.net/profile/Huda-Al-Sarhan/publication/305659221_An_Aspect-Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic_News_Affect_on_Readers/links/5918be604585152e19a2438a/An-Aspect-Based-Sentiment-Analysis-Approach-to-Evaluating-Arabic-News-Affect-on-Readers.pdf
https://www.researchgate.net/profile/Huda-Al-Sarhan/publication/305659221_An_Aspect-Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic_News_Affect_on_Readers/links/5918be604585152e19a2438a/An-Aspect-Based-Sentiment-Analysis-Approach-to-Evaluating-Arabic-News-Affect-on-Readers.pdf
https://www.researchgate.net/profile/Huda-Al-Sarhan/publication/305659221_An_Aspect-Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic_News_Affect_on_Readers/links/5918be604585152e19a2438a/An-Aspect-Based-Sentiment-Analysis-Approach-to-Evaluating-Arabic-News-Affect-on-Readers.pdf
https://www.researchgate.net/profile/Huda-Al-Sarhan/publication/305659221_An_Aspect-Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic_News_Affect_on_Readers/links/5918be604585152e19a2438a/An-Aspect-Based-Sentiment-Analysis-Approach-to-Evaluating-Arabic-News-Affect-on-Readers.pdf
https://www.researchgate.net/profile/Huda-Al-Sarhan/publication/305659221_An_Aspect-Based_Sentiment_Analysis_Approach_to_Evaluating_Arabic_News_Affect_on_Readers/links/5918be604585152e19a2438a/An-Aspect-Based-Sentiment-Analysis-Approach-to-Evaluating-Arabic-News-Affect-on-Readers.pdf
https://eprints.whiterose.ac.uk/id/eprint/131248/
https://doi.org/10.1177/0165551515593686
https://doi.org/10.1177/0165551515593686
https://doi.org/10.5220/0010382604980505
https://doi.org/10.5220/0010382604980505
https://doi.org/10.1007/978-3-030-01012-6_12
http://dx.doi.org/10.22075/IJNAA.2021.4769
https://doi.org/10.1007/s40747-021-00436-4
https://doi.org/10.1016/j.knosys.2021.107196
https://doi.org/10.1145/3450447

	Comparative analysis of ML and DL techniques on aspect-based sentiment analysis
	M. Umamaheswari and P. Ranjana
	Department of Computer Science Engineering, Hindustan Institute of Technology and Science, Padur, Chennai, India
	Machine learning; Deep learning; Vector machines; Random forest; Support vector machine
	*Correspondence: Mr. M. Umamaheswari, Department of Computer Science Engineering, Hindustan Institute of Technology and Science, Padur, Chennai,
	India, e-mail: umabalame@gmail.com
	© 2025 The Author(s). Published by Reseapro Journals. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

	JOURNAL OF MACHINE LEARNING AND APPLICATIONS 2025, VOL. 1, ISSUE 2
	Because of the growth of web there is an exponential increase in the user generated content on the internet. A subject becomes phenomenon when more people share their views online on the same topics [2]. ABSA provides sentiment of collective aspect either single aspect or multiple of any domain rather than defining sentiment of whole domain itself [3]. As compared with other types of sentiment analysis, ABSA provides more elaborate and revealing solution to sentiment analysis [1]. Aspect Extraction refers to the extraction and identification of an item or feature that is the subject of an opinion expressed in the text. It also refers to recognizing the important qualities of entities referenced in the text, if any. ASC stands for Aspect-Sentiment Classification, and it is the process of determining the polarity or sentiment score related to a particular aspect. When sentiment analysis focuses on (often pre-defined) latent subjects or concepts and necessitates categorizing aspect words, some research further employs Aspect-Category Detection (ACD) and Aspect Category Sentiment Analysis (ACSA) as an extension. Using traditional approaches, the features linked with the aspects were manually sketched out, resulting in a laborious and error-prone process. Nevertheless, as artificial intelligence advances, these limitations might be surmounted. Thus, researchers are increasingly employing AI-based Machine Learning (ML) and deep learning (DL) techniques to improve the efficacy of ABSA [4].
	Literature Review
	In SemEval -2016, Abhishek Sethi and Pushpak Bhattacharyya investigated the ABSA task as a shared task, and different methods for completing these subtasks are explained. They also discussed the most detailed method of examining viewpoints [5]. A fresh methodology was provided by Ms. Anuradha N. Nawate et al. for determining the essential components of the objects being considered [6]. Features that are linguistically connected reveal both the positive and negative qualities of something. To handle ABSA, a multilabel classifier is used. An RNN-based method is used to ascertain sentiments for extracted aspects in an end-to-end ABSA. The machine learning method yields 90% accuracy, whereas with multiple cross-validation, the deep learning algorithm yields 96% accuracy.
	Gianni Brauwers and Flavius Frasincar in their survey they reviewed the quickly changing condition of Aspect-Based Sentiment Classification (ABSC) research. The ABSC models are divided into three main groups by a novel taxonomy that is proposed: knowledge-based, machine learning, and hybrid models. Together with this taxonomy, there is a summary [7]. The highlights of the model performances that have been published, together with explanations of the several ABSC models that are both clear and technical. The most recent ABSC models including transformer model-based models and hybrid deep learning models with knowledge bases were covered. A study of different methods for expressing the model inputs and assessing the model outputs were also included. Additionally, patterns in the ABSC research are noted, and future directions for the field's advancement are discussed.
	Haoyue Liu et al., suggested the modern approaches for resolving an aspect-based sentiment analysis issue. There are now  three  popular  approaches:  lexicon-driven,  both  deep
	learning and conventional machine learning techniques. We present a comparative overview of the most recent deep learning techniques in this survey article. The effectiveness of the current deep learning techniques, evaluation criteria, and several widely used benchmark data sets are presented. In conclusion, current issues and potential avenues for future study are showcased and examined [8].
	Abu Kowshir Bitto et al., conducted a sentiment analysis on customer feedback on the Food Panda, HungryNaki, Pathao Food, and Shohoz Food Facebook pages, and information was gathered from the comments on these four websites. Before the model was put into practice for the Natural Language Processing (NLP) task, we underwent a thorough data pre-processing procedure that included steps like tokenizing, deleting stop words, adding contractions, and more. Extreme Gradient Boosting (XGB), Random Forest Classifier (RFC), Decision Tree Classifier (DTC), and multinominal Naive Bayes (MNB) are the four supervised classification algorithms used. Convolutional neural network (CNN), Long Short-Term Memory (LSTM), and Recurrent Neural Network (RNN) are the Three deep learning models that are employed. With an accuracy of 89.64%, the XGB model outperforms all four machine learning techniques [9].
	According to Ashish Kumar et al., aspect-based sentiment analysis aims to determine a review of a sentence's sentiment polarity with respect to a specified aspect. LSTM, GRU, and RNN are examples of deep learning sequential models that represent the state-of-the-art in sentiment polarity inference. The contextual relationship between the words in a review phrase can be effectively captured using these techniques. These techniques, however, are not very effective at capturing long-term dependencies. By concentrating just on the most important portion of the text, the attention mechanism performs an important function. Aspect location is important in the ABSA instance. Words that are close to an aspect have a greater influence on how people feel about it. As a result, we provide a technique that supports the attention mechanism and uses a dependency parsing tree to extract position-based information. The performance of the deep learning model is improved when this kind of position information is used instead of a straightforward word-distance-based location. We used the SemEval'14 dataset for the studies to show how dependency parsing relation-based attention affects ABSA [10].
	According to Dinesh Kumar et al., because of the steady increase in social media users over the past few decades, sentiment analysis has drawn a lot of attention from scholars. Both billions and millions of people use social media platforms like Facebook, Instagram, Twitter, and others to share and express their ideas, opinions, and beliefs about various goods, services, and businesses. To identify characteristics in sentences or phrases, commonly used classification algorithms are examined and categorized in this work. Since ABSA is the primary topic of this paper, we looked over a few of the most recent publications that dealt with the subject. Following the completion of the review, it is noted that in the past, textual features were manually extracted in order to determine their polarity [9]. However, manual feature extraction from texts proves to be challenging due to the exponential expansion of data over the last few decades. As a result, scientists cleared the path for artificial intelligence. We examined current ABSA techniques under the two categories of ML-based ABSA and DL-based ABSA in order to comprehend the idea of ABSA in the context  of AI. Review  findings  indicate  that most of the time,
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