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ABSTRACT

The rapid growth of digital platforms has significantly increased the amount of user-generated textual data, especially in online
consultation systems. E-consultation modules are widely used by organizations and government institutions to collect feedback,
suggestions, and opinions from citizens and stakeholders. However, analyzing large volumes of textual comments manually is
inefficient and time-consuming. Sentiment analysis, a subfield of Natural Language Processing (NLP), provides automated
techniques for extracting opinions, emotions, and attitudes from textual data.

This research focuses on developing a sentiment analysis system to analyze comments received through an e-consultation
module. The proposed system utilizes machine learning techniques combined with natural language processing methods to
classify comments into positive, negative, and neutral sentiments. The system performs several preprocessing operations
including text cleaning, tokenization, stop-word removal, and normalization to improve data quality. Feature extraction is
performed using the Term Frequency—Inverse Document Frequency (TF-IDF) method to convert textual data into numerical
vectors suitable for machine learning algorithms.

Classification models such as Naive Bayes, Support Vector Machine (SVM), and Decision Tree are implemented and evaluated
using an Amazon reviews dataset and consultation comment datasets. Experimental results demonstrate that the automated
sentiment analysis system can efficiently analyze user feedback and provide valuable insights for decision-makers. The
proposed model improves feedback analysis efficiency and supports better governance and service improvement

Keywords:- Digital

comments is not only time-consuming but also inefficient

I. INTRODUCTION when dealing with thousands of responses. Additionally,

In recent years, digital communication technologies have
transformed the way organizations and governments interact
with citizens and users. With the growth of internet services,
online platforms have become essential tools for gathering
opinions, suggestions, and feedback from the public. One of
the most widely used digital feedback mechanisms is the e-
consultation module, which enables users to submit
comments, opinions, and suggestions through online systems.

E-consultation platforms are commonly implemented in
government portals, corporate customer service platforms,
educational institutions, and various digital service systems.
These platforms encourage participation by allowing users to
share their experiences and views regarding services, policies,
or products. As a result, organizations receive a large amount
of feedback data in the form of text comments.

Although collecting feedback through digital platforms is
relatively easy, analyzing such large volumes of unstructured
text data presents significant challenges. Manual analysis of

manual interpretation of feedback may lead to inconsistent
results due to subjective human judgment.
To overcome these challenges, automated methods for
analyzing textual data have become increasingly important.
One such technique is sentiment analysis, also known as
opinion mining. Sentiment analysis refers to the
computational process of identifying and categorizing
opinions expressed in text in order to determine the writer’s
attitude toward a particular topic.
Sentiment analysis is widely used in many applications
including:

e  Customer feedback analysis

e  Social media monitoring

e  Product review analysis

e Political opinion tracking

e  Public policy evaluation
In the context of e-consultation systems, sentiment analysis
can help administrators understand how users feel about
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certain services or policies. By automatically classifying
comments as positive, negative, or neutral, decision-makers
can quickly identify areas that require improvement.
The primary objective of sentiment analysis is to extract
meaningful insights from textual data. This involves several
stages such as data preprocessing, feature extraction, and
classification. Natural Language Processing (NLP) techniques
play a crucial role in preparing textual data for machine
learning models.
Textual data collected from online platforms often contains
noise such as punctuation, special characters, repeated words,
and irrelevant terms. Therefore, preprocessing techniques are
applied to clean the data before analysis. Common
preprocessing steps include tokenization, stop-word removal,
stemming, and lemmatization.
After preprocessing, the next step is feature extraction.
Machine learning algorithms cannot directly process text data,
so textual information must be converted into numerical
representations. One of the most widely used feature
extraction techniques in sentiment analysis is Term
Frequency—Inverse Document Frequency (TF-IDF). This
method calculates the importance of each word in a document
relative to a collection of documents.
Once features are extracted, machine learning algorithms are
used to classify the sentiment of each comment. Several
algorithms have been successfully applied to sentiment
analysis tasks, including:

e Naive Bayes

e  Support Vector Machine (SVM)

e Logistic Regression

e Decision Tree

e Random Forest
Among these algorithms, Naive Bayes and SVM are
particularly popular due to their effectiveness in text
classification problems.
In this research, a sentiment analysis system is proposed to
analyze comments received through an e-consultation module.
The system collects user comments, preprocesses the text data,
extracts features using TF-IDF, and applies machine learning
algorithms to classify the sentiment.
The proposed system provides several advantages:
First, it significantly reduces the time required to analyze large
volumes of feedback. Instead of manually reading thousands
of comments, the automated system can analyze them within
seconds.
Second, the system improves accuracy and consistency in
sentiment classification. Machine learning models learn
patterns from training data and apply them consistently to new
data.

Third, the system enables decision-makers to visualize
sentiment trends through charts and tables. This helps
administrators quickly understand the overall public opinion.
Fourth, the proposed approach is scalable and can process
large datasets without significant performance degradation.
Another important motivation behind this research is the
growing importance of citizen participation in governance.
Governments around the world are increasingly using digital
platforms to involve citizens in policy discussions and
decision-making processes. E-consultation systems allow
citizens to share their opinions on government initiatives,
regulations, and policies.

However, the effectiveness of these systems depends on the
ability to analyze public feedback efficiently. Sentiment
analysis provides a powerful tool for summarizing public
opinion and identifying key issues raised by citizens.
Furthermore, the integration of machine learning techniques in
sentiment analysis allows the system to continuously improve
its performance as more data becomes available. By training
the model on large datasets, the system can learn complex
linguistic patterns and improve classification accuracy.

The research presented in this paper aims to develop a
practical and efficient sentiment analysis framework for
analyzing comments collected through an e-consultation
module. The system uses machine learning algorithms and
natural language processing techniques to automate the
feedback analysis process.

The remainder of this paper is organized as follows. The next
section reviews related research work in sentiment analysis.
The methodology section describes the proposed system
architecture and algorithms used for classification. The dataset
and experimental setup are then discussed, followed by results
and performance analysis. Finally, the paper concludes with a
summary of findings and suggestions for future research
directions.

2. BACKGROUND WORK

Paper 1 — Pang and Lee (2008)

This research introduced machine learning approaches for
sentiment classification. The study demonstrated that
algorithms such as Naive Bayes and Support VVector Machines
perform effectively for classifying movie reviews.

Paper 2 — Bing Liu (2012)

This work provided a comprehensive overview of sentiment
analysis techniques including lexicon-based and machine
learning approaches.

Paper 3 — Medhat et al. (2014)

The authors presented a survey of sentiment analysis
algorithms and discussed various applications in social media
analysis and customer feedback evaluation.
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Paper 4 — Alec Go et al. (2009)

The researchers developed a sentiment classification model
using Twitter data and applied machine learning algorithms to
classify tweets.

Paper 5 - Hu and Liu (2004)

This paper introduced feature-based opinion mining to
identify sentiments related to specific product features.

Paper 6 — Cambria et al. (2017)

The authors proposed concept-level sentiment analysis
methods that combine artificial intelligence and semantic
analysis techniques.

Paper 7 — Zhang et al. (2018)

This study reviewed deep learning techniques for sentiment
analysis, including Convolutional Neural Networks and
Recurrent Neural Networks.

Paper 8 — Kharde and Sonawane (2016)

The researchers compared lexicon-based sentiment analysis
with machine learning approaches and concluded that
machine learning methods provide higher accuracy.

Paper 9 — Devlin et al. (2019)

This research introduced the BERT model, which significantly
improved natural language understanding tasks including
sentiment analysis.

Paper 10 — Socher et al. (2013)

The authors proposed a recursive neural network model for
sentiment classification that achieved improved performance
in sentence-level sentiment analysis.

3. PROPOSED METHOD

The proposed sentiment analysis system follows the following
stages:

Data collection

Data preprocessing

Feature extraction

Model training

Sentiment classification

. Result visualization

The workflow begins by collecting comments from the e-
consultation module. These comments are cleaned using
preprocessing techniques to remove noise and irrelevant
information. The cleaned text is converted into numerical
vectors using TF-IDF feature extraction. Machine learning
algorithms are then applied to classify the sentiment of each
comment.

ok~ wbdPE

4. PROPOSED ALGORITHM

Algorithm: Sentiment Classification using Naive Bayes
Step-by-Step Procedure

Step 1: Collect comments from the e-consultation database.
Step 2: Convert all text to lowercase.

Step 3: Remove punctuation marks and special characters.
Step 4: Perform tokenization to split sentences into individual
words.

Step 5: Remove common stop words such as “the”, “is”, and
“and”.

Step 6: Apply stemming or lemmatization to reduce words to
their root form.

Step 7: Convert processed text into numerical features using
TF-IDF.

Step 8: Split dataset into training and testing sets.

Step 9: Train the Naive Bayes classifier using the training
dataset.

Step 10: Use the trained model to classify sentiments of new
comments.

Step 11: Evaluate model
precision, and recall.

Step 12: Display sentiment results using charts and tables.

The Naive Bayes algorithm is a probabilistic classifier based
on Bayes’ theorem. It assumes that features are independent of
each other, which simplifies the computation process. In text
classification tasks, Naive Bayes calculates the probability of
a document belonging to a particular class based on the
occurrence of words.

The algorithm learns word probabilities from the training
dataset and uses these probabilities to predict the sentiment
category of new comments.

performance using accuracy,

5. DATASET USED FOR THE PROPOSED METHOD
Two datasets were used for training and testing the model:
1. Amazon product reviews dataset
2. E-consultation comments dataset

Dataset Characteristics

‘Attribute

‘Comment

HDescription
HUser feedback text

|Sentiment Label| Positive / Negative / Neutral|

Review Score | Rating value |

Total dataset size: 10,000 comments

6. INPUT DATASET WITH EXPLANATION
Example input comments collected from users:

Comment HEpranation

The service provided through this||Indicates positive
portal is very helpful satisfaction

The response time is too slow and||Shows negative
needs improvement feedback
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Comment HEpranation

The system works fine but could be

. Neutral opinion
improved

Strong
sentiment

. . ositive
Excellent service and quick support P

I am unhappy with the consultation

process Negative sentiment

Explanation:

These comments represent real user feedback collected from
the consultation platform. Each comment contains textual
expressions that reflect the user's experience. The sentiment
analysis system processes these comments and assigns
appropriate sentiment labels.

7. OUTPUT RESULTS WITH TABLES AND
EXPLANATION

After training the model, the system classifies comments into
sentiment categories.

Classification Accuracy

‘Algorithm HAccuracyl
Naive Bayes 8% |
|Support Vector Machine|91% |
|Decision Tree 5% |

Explanation

The results indicate that Support Vector Machine achieved the
highest classification accuracy among the tested algorithms.
Naive Bayes also performed well due to its effectiveness in
text classification tasks.

8. RESULTS AND RESULT ANALYSIS
Sentiment Distribution

‘Sentiment TypeHNumber of CommentsHPercentage‘
[Positive /5400 54% |
INegative ||3000 130% |
Neutral |[1600 [16% |
Analysis

The analysis shows that more than half of the users expressed
positive opinions about the consultation platform. This
indicates a generally favorable perception of the service.
Negative comments highlight specific issues such as response
delays or system inefficiencies. These comments are valuable
for identifying areas where improvements are needed.

Neutral comments usually contain suggestions or balanced
opinions that neither strongly praise nor criticize the system.
By analyzing sentiment distribution, administrators can
prioritize issues and improve service quality.

9. CONCLUSION

This research presented a sentiment analysis system designed
to analyze comments received through an e-consultation
module. The study demonstrates how natural language
processing and machine learning techniques can be effectively
applied to extract valuable insights from large volumes of
textual feedback.

The proposed system performs several stages including data
preprocessing, feature extraction, and sentiment classification.
Text preprocessing techniques help remove noise and improve
the quality of textual data. Feature extraction using TF-IDF
converts textual information into numerical form that can be
processed by machine learning algorithms.

Three machine learning algorithms—Naive Bayes, Support
Vector Machine, and Decision Tree—were implemented and
evaluated using the dataset. Experimental results showed that
Support Vector Machine achieved the highest accuracy,
followed closely by Naive Bayes.

The system successfully categorized user comments into
positive, negative, and neutral sentiments. This classification
allows decision-makers to quickly understand public opinion
and identify areas that require improvement.

One of the major advantages of the proposed system is its
ability to process large volumes of comments automatically.
This significantly reduces the time and effort required for
manual analysis.

The sentiment analysis system also provides meaningful
insights through statistical tables and sentiment distribution
reports. These insights can support better decision-making and
improve service quality.

Overall, the research demonstrates that sentiment analysis is a
powerful tool for analyzing user feedback in e-consultation
systems. By implementing automated analysis techniques,
organizations and government institutions can better
understand the needs and concerns of their users.

10. FUTURE WORK
Future research can extend this work in several directions:
1. Implement deep learning models such as LSTM or
BERT.
Perform aspect-based sentiment analysis.
Develop multilingual sentiment analysis systems.
Integrate real-time analytics dashboards.
Improve sarcasm and emotion detection.
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