Nanotechnology Perceptions
ISSN 1660-6795
WWW.nano-ntp.com

An Approach To Aspect-Based Sentiment
Analysis Of Movie Reviews Using
Supervised Machine Learning

| AnetteRegina®®, P.Sengottuvelan?

Y"Research Scholar, Department Of Computer Science, Periyar University,Salem.
’Research Supervisor, Periyar University Centre for PG and Research
Studies,Dharmapuri-635205.

This work focus on accomplishment of implementation and testing tool proposal for the
automated sentiment analysis of movie reviews. Earlier researchers just considered the
sentimental orientation (positive versus negative), but the suggested method carries out in-
depth analysis to assess the viewer's sentimental orientation as well as sentimental intensity in
relation to many aspects of the movie. In order to identify the emotions that arise after watching
a movie, we evaluate the three methods namely aspect identification, the linguistic approach,
and the annotation-based method. The technique uses a linguistic methodology to measure a
clause's sentiment based on the sentiment scores previously assigned to individual words,
taking into consideration the clause's grammatical dependence structure. The experiment
demonstrates that we were able to achieve the highest accuracy in the analysis of the film
reviews by giving strong emphasis to the acting, storyline facets, and film aspects.
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1. Introduction

Due to the explosive growth of user-generated content on the internet and the quick
expansion of Web 2.0 platforms and apps, a number of organizations are conducting
subjectivity and sentiment analysis in online review forums. Sentiment analysis's goal [1]
is to assess the polarity of feelings like joy, grief, hate, fury, and love as well as text
messages, comments, and posts that are available on these websites. There are two levels
of sentiment analysis that can be applied to a movie review: aspect level sentiment analysis
[4] and lexicon level sentiment analysis [3]. The entire text is first rated as either positive
or negative using machine learning techniques or any lexicon-based scoring system. At the
second level, every component of a movie has its polarity determined.

A reviewer may seem to express their opinion based on a variety of factors, including the
film's direction, storyline, acting, plot, and so on. The second approach has gained
popularity recently because it allows for a more thorough evaluation if the polarities of
individual features are taken into account. We disregard the consumer's perspective on the
different aspects of the movie when doing document-level research. An aspect-based
assessment is the best method to obtain a comprehensive interpretation of the review
because critics appear to hold differing opinions about different aspects of the movie.
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Semi-unsupervised machine learning technique for sentiment analysis was proposed by
Anand et al. [5]. Three methods are used for this selection of clue words: manual labeling,
clustering, and review clustering. The experiments show that manual labeling is more
effective than cluster-based approaches; nonetheless, the analysis-driven clue words group
outperformed the cluster-based group in labeling. A methodology was provided by Viraj
Parkhe et al. [2] to identify the factors that frequently influence the sentiment score of a
review. For this reason, we favor using specific "driving forces" that give different sections
of the movie more weight. The film, acting, and plot elements were found to be the primary
driving factors, culminating in an accuracy of 79.372 percent for the current dataset. Gini-
based feature selection for sentiment categorization on movie reviews was developed by
Asha S. Manek et al. [7]. For classification, a support vector machine classifier is
employed. According to the study, their use of the Gini Index has improved categorization
efficiency in terms of accuracy and mistake rate decrease.

2. Proposed work

By deleting items from the summary that are relevant to sentiment extraction, obtaining
emotions from the feedback, and associating them with the appropriate aspect categories,
the suggested approach seeks to carry out a two-stage aspect-based sentiment analysis.

2.1Data collection

The Amazon data set's 20,000 reviews were randomly selected for the proposed technique,
which then extracted the aspects as detailed in Section 2.3 and used K-Medioids to cluster
the aspects that were commonly identified. One hundred analysis phrases with groupings
of objects and associated emotions make up the evaluation data.

2.2Preprocessing

Reviews of a sizable amount of narrative content are abundant in the movie business. A
common method for determining the polarity of emotions is to look for statements that
could convey favorable or unfavorable sentiments regarding various topics. Plot sentences
in the study have the potential to fool the sentiment recognition system. In the case of the
film domain, sentence filtering reviews are very important to guarantee the sentimental
analysis's accuracy.

2.3 Aspect-Based Text Separator (ABTS)

There are a huge chunk of reviews of narrative films in the film industry. Finding words
of opinion that could convey positive or negative thoughts about various characteristics is
a common method for determining the polarity of emotions. The sentiment identification
system may be misled by the presence of plot sentences in the analysis. To guarantee the
accuracy of the sensitive analysis, the cinema domain, in particular, sentence filtering is
required.

The proposed technique conducts a clause-degree emotion evaluation the use of a linguistic
technique. The technique makes use of each a domain-particular lexicon and a usual
opinion lexicon derived from SentiWordNet and a subjectivity lexicon to assign a
preceding sentiment rating to every phrase in a sentence. The linguistic technique makes
use of a greater delicate manner of measuring the sentiment polarity to evaluate the
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sentiment fee of a clause or sentence and to equate it with others in phrases of sentiment
impact. For e.g., the advised answer will determine that “this film could be very good' is
greater constructive than the 'this film within reason good' clause, due to the fact the 'very'
adverb with a better pre-feeling rating than 'fairly' intensifies the 'good' constructive
adjective the use of the hooked up law.
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Figure 1Aspect-Based Text Classification Flowchart

Aspect categories

Clue words

Acting Aspect Text

Actor performance, appeal, attraction,

Direction Aspect Text

Director, filmmaker, vision..,

Screenplay Aspect Text

Script, Screenwriting, editing..,

Sound Effect and Music Aspect Text

Music, audio, melody..,

Story Aspect Text

Thriller, Comedy, Spoof, Crime..,

Visual Effect Aspect Text

Cinematography, 3D, Camera,
Effect..,

Film on Whole Aspect Text

Remake, genre, entertainment..,

Tablel. Linguistic Approach

2.4Annotation

To build our corpus, annotators were guided by a handbook containing annotation
instructions [8]. The instructions have been structured to be as precise as possible in the

use of assigned dimensions and markers of meaning.

Nanotechnology Perceptions 20 No. 6 (2024)




An Approach To Aspect-Based Sentiment.... | AnetteRegina et al. 776

3. Experimental and Result

The accuracy of the clause level sentiment analysis was calculated by comparing the device
results with the manually prepared response keys (gold standard) as seen in Table 2 and
figure 2 shows the Clause-Level Sentiment Analysis Accuracy Metrics.

Aspect categories Clauses |Accuracy
Acting Aspect Text 154 89%
Direction Aspect Text 120 72%
Screen play Aspect Text 100 89%
Sound Effect and Music Aspect 95 78%

Text

Story Aspect Text 83 83%
Visual Effect Aspect Text 64 85%

Film on Whole Aspect Text 52 72%

Table 2Comparison of Device and Manual Clause-Level Sentiment Analysis Results

Film on Whole Aspect Text

Visual Effect Aspect Text

Story Aspect Text

Sound Effect and Music Aspect

Text Accuracy
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Figure 2Clause-Level Sentiment Analysis Accuracy Metrics

The table 3gives the Aspect-Based Sentiment Analysis Performance Metrics. As the
dataset includes both plain and complex sentences shared on the discussion page, precision
is relatively good.

Aspect categories Precision |Recall |F-Score
(%) (%) (%)

/Acting Aspect Text 85 97 92
Direction Aspect Text 100 95 87
Screenplay Aspect Text 97 93 95
Sound Effect and Music Aspect (89 97 92

Text

Story Aspect Text 100 83 94
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\Visual Effect Aspect Text 08 86 92
Film on Whole Aspect Text 08 100 pP1

Table 3.Aspect-Level Precision, Recall, and F-Score Summary
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Figure 3Aspect-Based Sentiment Analysis Performance Metrics

The figure 3 gives the graphical representation of Aspect-Based Sentiment Analysis
Performance Metrics. Furthermore, the method is verified using 300 segments (sentences)
of the polarity dataset presented in Pang and Lee [14] to verify the feasibility of our method
and achieve an accuracy of 81 %. The polarity fragment dataset consists of arbitrary
sentences with annotated positive and negative sentence tags.

Two approaches to aspect determination - Linguistic method (L), Annotation (A) - contrast
each other for classifying aspects and associated emotions. The keywords used to link
possible component words to the corresponding categories are framed according to these
methods. We selected a random collection of 20,000 reviews from the Amazon dataset for
the clustering task and extracted features in the form of edges and clustered aspects using
K-Medioids are often listed. The test data consists of 100 analytical sentences labeled with
aspect types and associated emotions. We evaluate the ability of different strategies to
extract entity recognition in a review and accurately identify clue words related to its
content. Sensitivity related to this section. Aspect recognition accuracy is determined by
the average of the number of aspect categories observed and the total number of aspect
categories in the analysis report. The figure 4 shows the product of the aspect detection
accuracy of the three approaches over 10 trials with test data where 80% of the test data is
random.
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Figure 4Effect of Random Test Data on Aspect Detection Accuracy: Approach
Comparison

The accuracy of aspect detection is determined by the ratio of the number of aspect
categories detected to the number of aspect categories accumulated in the analysis report.
Among these methods, the annotation method performs better than the linguistic method.

4. Conclusion

Sentiment analysis of review profiles must take into account many different sentiments
related to different aspects of the person being tested. In this method, we perform cognitive
analysis at the propositional level. Experimental results indicate that for sentiment
analysis, the goal is to improve performance, such as comment posts. A disadvantage of
this technique is that it depends on previous sentiment scores on SentiWordNet and
domain-specific vocabularies.
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