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Role of Machine Learning in Sentiment Analysis- A 

Review 

 

 

Abstract: Amongst the most basic activities in natural language 

processing is to know and understand low-dimensional vector 

presentations of words from a huge dataset. The organizational 

forms embedding system trains word vectors primarily from 

grammatical rules and semantic relations from the sense, 

disregarding sentiment polarity in the sentences. While some 

methods prototype sentiment data from feedback, they ignore 

specific language in various contexts. If the responded vector is 

easily adapted to the evaluation of sentiment classification task 

when the sentimentality keeps changing, the sentiment 

classification performance will suffer immensely. The 

methodologies was using to categories sentiment classification are 

discussed in this paper. 

Keywords: Sentiment Analysis, Artificial Intelligence, Machine 

Learning, Natural Language Processing. 

I. INTRODUCTION 

Sentiment classification is text extraction that defines and 

extracts interpretive data from source content, allowing a 

companies to understand the social emotion of its label, 

commodity, or facility while tracking online discussions. 

Moreover, most social media broadcast assessment is limited 

to simple sentiment analysis and add up performance 

measures. This is similar to only scratching the surface and 

lacking out on elevated perspectives that are just looking to 

explore. 

The capacity of methodologies to evaluate message has greatly 

enhanced of rapid development of digital learning. Innovative 

artificial intelligence based techniques used creatively can be 

an efficacious method for implementing in-depth 

investigations. 

The far more prevalent text categorization tool is sentiment 

analysis, which evaluates an input string and determines if the 

implied message is optimistic, negligible, or unbiased. 

Message assessment ups the ante by determining if a message 

is about a viewpoint, headlines, advertising, criticism, 

recommendation, admiration, or question by analysing the 

user's intention behind this one. 

 

Fig. 1. Steps for Sentiment Analysis 

Due to their potential applicability to a variety of fields, 

sentiment analysis and opinion mining have become 

increasingly important in both industry and research 

implementations. As a result, a large number of organizations 

have enhanced customer sentiment and result will be analyzed 

a part of their objective. The fully automated analysis of social 

network communication based on the thoughts and emotions 

communicated are among the most useful features of these 

strategies. 

Information extraction, particularly using social networking 

sites, is a rapidly increasing and encouraging area of 

investigation. Due to the obvious diversification of its subjects 

and the huge mass of argumentative texts, scientists have 

previously attracted a great attention in Twitter. 

II. NATURAL LANGUAGE PROCESSING  

Natural language processing (NLP) is an inter - disciplinary 

field that deals with both comprehension and 
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employing natural speech for interpersonal interactions. 

Numerous NLP tasks are ill-suited for simple mathematical 

algorithmic solutions because human languages are 

immensely difficult. Data-driven advances to NLP troubles 

world into a new framework with the introduction of massive 

information, in which the difficulty of the problem domain is 

properly controlled by employing huge databases to create 

simple but elevated increament models. Natural language 

processing (NLP) is a study of language that integrates 

grammatical rules and artificial intelligence (AI) to help 

machines recognise human or natural language skills. 

 NLP's corporate figure is probably self-evident. Social 

information is frequently data created generated by human 

input, and since it is unorganized, it is practically impossible 

to utilize with standard SQL. NLP can consolidate 

unorganized data generated from social datasets towards a 

more process commonly that can be used to endorse SQL 

depending queries. NLP enables extensive social machine 

learning and endorses textual data extraction and other 

automated analysis features. 

The above multiple platform mechanism regions are critical 

fundamentals for the data analysis perspectives that most 

businesses will require from their social automated analysis 

platform. Notifying, process flows, collaborative effort, 

incorporation, application-programming-interfaces (APIs), 

and natural language processing (NLP) engines are all vital 

components for powerful portals that seeks to facilitate 

business requirements. 

The goal of NLP is to address the issue of comprehending and 

producing natural language. The crowning achievement of 

AI is natural language. It is among the most useful and 

powerful machine based abilities, and it is also a difficult area 

of research. Almost all human language does have its own 

grammatical rules, but the probably results forms of 

communication vary greatly due to various styles of usage, as 

well as variables including such dialects and idiomatic 

expressions. These differences usually do not obstruct 

interpersonal interactions, but they are incredibly difficult for 

computer systems to comprehend. This is the reason that the 

existing von Neumann network model is better at handlling 

data management with strict guidelines but not so good at 

managin data that is continually shifting. 

 

III. ARTIFICIAL INTELLIGENCE 

Artificaial Intelligence is a mechanistic explanation that 

performs tasks like observation, acquiring knowledge, and 

justification. Artificial intelligence (AI) is a method of 

injecting cognitive computing that can perform activities that 

require people. In aspects of implementation, adjustment, 

information technology speed, and abilities, Intelligence 

implementations are rapidly evolving. Human intellect, in 

actuality, is the ability to make the correct decision period. 

Human imagination, it could be reasoned, continues to alter 

the purpose of meaningful activity. AI-based processes have 

delicately reduced the recurrence of human activities and can 

deliver results in a short period of time. AI pioneered machine 

learning algorithms approaches to solve IoT network 

problems. 

The effective energy concern in IoT is solved using a deep 

learning approach. Implementations use machine learning 

method to evaluate trends, discrepancies, and make educated 

guesses relying on a large amount of data. 

The following are some key AI issues: 

 Establishing credibility: AI is based on science, 

technologies, and algorithms that the majority of people 

are unfamiliar with, finding it challenging for them to 

admit. 

 Artificial Intelligence based human interface: As an 

advanced technologies, there is indeed a lack of supply of 

operating people with information systems and 

machine assessment skills, who can then be delegated 

taking full advantage of Artificial Intelligence. 

 Software programming failure: When Artificial 

Intelligence manipulates equipment and methodologies, 

decision-making is assigned to code-driven black box 

software right away. The inability to examine the causes 

of failings and equipment failures is due to automated 

systems. 

 Data protection: Artificial Intelligence systems' machine 

learning and decision-making functionality are widely 

used in large amounts of sensitive information, of more 

than just an essential and private nature. As a result, it is 

vulnerable to serious issues like information leakage and 

information theft. 

 Algorithm bias: Artificial intelligence (AI) is mostly 

about information and algorithms. The precision of the 

test results and the utilization of genuine and neutral 

evidence are solely responsible for the uniformity of 

Artificial Intelligence's decision-making ability. 

IV. LITERATURE REVIEW 

The authors of  [1] reviewed significant research projects on 

Arabic sentiment analysis. In current history, we discovered 

that sentiment analysis for Arabic has gotten a considerable 

interest from the NLP scientific community. Monolinguals 

strategies have been used in the past. To categorise sentiment 

polarity, the method includes Arabic sentiment assets, whereas 

the latter uses English assets and language processing. 

Researchers observed that 3 types of strategies are utilized for 

the sentiment classification model: lexicon-based, corpus-

based, and hybrid. ML algorithms are primarily built using 
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corpus-based and hybrid strategies. Researchers discovered 

that even the most commonly used techniques for Arabic are 

Naive Bayes and Support Vector Machine. In English, deep 

learning hasn't been studied nearly as often as sentiment 

classification. Experimental studies have shown that the 

quality of sentiment assets has a major impact on the success. 

Due to dialogical subject matter, established Arabic sentiment 

assets are not useful for social media analysis. In terms of other 

types of data, the majority of studies stated that their research 

results are encouraging. Even so, many obstacles must be 

overcome in order to achieve efficacy. 

It has been witnessed that sentiment analysis plays an essential 

part in deciding on an item or brand. However, it's critical to 

think about high-quality data extraction and exploration. When 

analyzing, so every review, we look for things like usefulness, 

effectiveness, and convenience. Numerous advanced methods 

are described in the existing literature that describe sentiment 

analysis in terms of various facets. So much investigation is 

considered necessary to improve Data and Sentiment 

Assessment in Product Testing key metrics [2]. Whatever 

software app that follows data gathering regulations can use 

sentiment analysis or subjectivity analysis.Though these 

sentiment analysis learning algorithms are improving rapidly 

and producing successful performance, many issues in this 

course of research, such as text data computation with nave 

bayes and support vector machine, remain unsolved, and it is 

difficult to detect fake reviews by reading. Fake reviews are 

sometimes mistaken for create an important, and they are 

altered in such a way that no one can tell what their true 

intentions are. So create a second fine-grained sentiment 

analysis using essential characteristics. Some other significant 

area that involves complex data mining algorithms is 

evaluation identification. 

This paper primarily recommends CDSAWE, an enhanced 

word - based model that expanded the CBoW deep learning 

model sentiment-aware cross-domain vector representation for 

user - generated sentiment analysis working [3]. To implement 

sentiment information into the word representations, the 

CDSAWE model first monitors and evaluates learning via 

context - specific sentiment data, and afterwards determines 

the context significance of the statements to acquire cross-

domain data. The CDSAWE prototype as well as several 

mainline word vector models are compared in this article using 

the sentiment classifier of user data analysisThe experiments 

showed that, perfect blend of sentiment information and 

domain details, the suggested framework can incorporate data 

from multiple domains and achieve higher sentiment 

generalization ability on evaluation data from multiple 

domains. 

Owing to the availability of customer reviews, a stable and 

harmonious for extracting historical time additional insight 

from evaluation streams is required. The fully automated 

contextual analysis and ensemble clustering (ACAEC) 

algorithm is used to initiate space - time sentiment 

classification in this article. ACAEC is a grouping algorithm 

that uses situational analysis and cluster analysis ensemble 

learning to achieve its results. Researchers propose using 

window sequential clustering (WSC) and segmented window 

clustering to perform chronological sentiment analysis. WSC 

is a performance assessment, so although SWC is based 

entirely on evaluation timing. WSC and SWC use the ACAEC 

deep learning framework as their foundation. To improve 

WSC's outcome, ACAEC's of others is augmented with an 

additional weight system and a supplemental learner. An 

unsupervised evaluation selection based on review polarity is 

initiated to help explain the generated sentiment pattern. 

Researchers also initiate cohesiveness as a free-label metric for 

evaluating the algorithm's effectiveness [4]. Multiple 

combinations of reviews are used in this research, including 

four airline companies and an Australian real estate agent. The 

suggested techniques are ideal in having to process an 

evaluation series in aspects of accuracy level. The mean 

prediction accuracy of SWC and WSC, according to 

experiments, are 87.54 percent and 83.87 percent, including 

both. Furthermore, it is resistant to the so-called "equitable 

windows" issue. The suggestions are unaccompanied, that is, 

domain-independent, and can be used to analyse a substantial 

percentage of review sequence [4]. 

Sentiment analysis is among the most fast growing survey 

field of computer science, find it difficult to keep up with all 

of the activity. Researchers present a computer-assisted 

literature review in which we analyse 6996 Scopus papers 

using text analysis and subjective coding. The origins of 

sentiment analysis can be traced back to early twentieth-

century research findings on public sentiment assessment and 

the text moral relativism research done by the machine 

learning society in the 1990s [5]. The spread of computer 

dependent sentiment analysis, on the other hand, coincided 

with the accessibility of open to interpretation texts on the 

Internet. As a result, after 2004, 99 percent of the papers were 

authored. Sentiment analysis documents are dispersed across 

numerous publishing arenas, with the top-15 venues 

accounting for only about 30% of the overall collection of 

documents. Researchers introduce a classification system of 

research areas as well as the top-20 cited papers from Google 

Scholar and Scopus. Sentiment classification has changed 

through the years from analysing product reviews to analysing 

social media text messages from Twitter and Facebook. 

Sentiment classification is used in many areas other than 

customer reviews, such as equity markets, election results, 

tragedies, pharmaceutics, software development, and online 

bullying. 

V. MACHINE LEARNING TECHNIQUES 

Sentiment analysis is a ML tool that looks for polarisation in 

texts, ranging from favourable to unfavourable. Machine 

learning techniques gain knowledge how to identify sentiment 

excluding human involvement by training them with 
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illustrations of emotional responses in text. Simple terms, 

machine learning helps learners to process new tasks 

excluding having to be explicitly deliberately designed to do 

so. Sentiment analysis features are learned to understand 

things like sense, sarcastic, and inconsistently applied words 

in addition to simple meanings. To instruction and train 

machineries to undertake sentiment classification, a variety of 

methods and complicated algorithms are utilized. Each has 

advantages and disadvantages. However, when used in 

tandem, they can produce extraordinary results. Among the 

most popular machine learning algorithms are listed below. 

Naive Bayes – It is a relatively simple set of probability - based 

methodologies that allocates a probability to whether a 

provided phrase must be regarded positive or negative for 

sentiment analysis categorization. That's how Bayes' 

mathematics works in practise. The probability of I, if J is true, 

is equal to the probability of J, if I is true, times the probability 

of A being true, divided by the probability of J being true: 

𝑃(𝐼|𝐽) =  
𝑃(𝐼) ∗ 𝑃(𝐽|𝐼)

𝑃(𝐽)
 

It is a relatively simple set of probability - based 

methodologies that allocates a probability to whether a 

provided phrase must be regarded positive or negative for 

sentiment analysis categorization. That's how Bayes' 

mathematics works in practise. 

Linear Regression: Linear regression is a statistical algorithm 

that uses X features to predict a Y value. The sets of data are 

analysed using machine learning to see if there is a correlation. 

The connections are then plotted on an X/Y axis with a single 

direction connecting them to forecasting potential 

connections. 

The relationship between the X input (words and phrases) and 

the Y output is calculated using linear regression (polarity). 

This one will ascertain in which words and phrases fall on a 

polarity scale ranging from "extremely positive" to "extremely 

negative," as well as everything in between. 

Support Vector Machines (SVM): A further supervised ml 

model, a svms, is equivalent to linear regression but more 

progressed. Inside of the sentiment polarity prototype, SVM 

uses machine learning algorithms to train and categorise text, 

going further than X/Y prediction. 

VI. CONCLUSION  

In this document, it is discovered that sentiment analysis, also 

known as information extraction, plays a significant role in 

deciding on an item or brand. However, when analysing every 

feedback, it is important to take into account specific 

performance indicators such as supportiveness, usability, and 

functionality. Numerous advanced techniques are given in the 

existing literature that characterize sentiment analysis in terms 

of various facets. 
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