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Abstract

This study aims to conduct sentiment analysis of e-commerce product reviews using
natural language processing (NLP) techniques. The analysis involves extracting and
classifying the sentiment expressed in the reviews into positive, negative or neutral
categories. By using machine learning algorithms, we seek to identify patterns and trends
in the data to gain insights into customer satisfaction levels and perceptions of different

products.

Keywords: Sentiment Analysis, reviews, patterns, Customer Satisfaction levels.

Introduction

In the era of e-commerce, online product reviews
have become an essential source of information
for customers looking to make informed
purchasing decisions. The sheer volume of
reviews available for any given product can be
overwhelming, but by analyzing these reviews,
businesses can gain valuable insights into
customer attitudes and preferences. Outlook
analysis of e-commerce product reviews involves
analyzing the content of reviews to identify
emerging trends and themes, as well as
evaluating the sentiment expressed in the
reviews. This type of analysis can help
businesses understand customer needs and
preferences.

Objective

The objective of outlook analysis of e-commerce
product reviews is to gain insights into customer
perceptions and attitudes towards different
products by analysing the content of reviews. The
analysis aims to identify emerging trends and
themes in customer feedback, evaluate the
sentiment expressed in reviews, and analyse the
factors that influence customer satisfaction and
dissatisfaction. The ultimate goal of this analysis
is to provide businesses with actionable insights
to improve their products and services, enhance
customer satisfaction and loyalty, and develop
effective marketing strategies.

Scope
The scope of outlook analysis of e-commerce

product reviews is focused on gaining insights
into customer perceptions and attitudes towards
different products. This involves analyzing
product reviews from one or more e-commerce
platforms, focusing on  specific product
categories, and wusing both quantitative and
qualitative analysis techniques to evaluate
sentiment, identify key themes and patterns, and
analyze factors that influence customer
satisfaction and dissatisfaction.

Methodology
A. Natural Language Processing

With the help of NLP, we can determine the
review is positive or not. In python, we have the
library nltk(natural language toolkit) which is
used for NLP. In NLP, we have the technique

named  “word cloud” which is visual
representation of data i.e., reviews. For
generating word cloud in python, modules

required are matplotlib, pandas and word cloud.
The required modules are used for “splitting the
words in reviews and checks with the positive
words and negative words in word cloud. This
proposed algorithm has three phases. They are

e Data Filtration
e Training model

e Testing model
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B. Data Filtration
e The first step is to pre-process the data by
removing irrelevant information such as
punctuations, numbers, and emotions.
e The next step is to filter the data to
remove any remaining irrelevant
information.

Training Model

1. Load the dataset from a file (e.g., a CSV or
text file) containing text reviews or
comments along with their corresponding
labels (e.g., positive or negative).

2. Tokenize the text data to extract
individual words, punctuation marks, and
other relevant features.

3. Filter the extracted words to remove stop
words (e.g., "the", "and", "is", etc.) and
retain only words that are relevant for
sentiment analysis, such as adjectives,
adverbs, and verbs.

4. Label the data as "pos" or "neg" based on
their corresponding sentiment scores.

S. Compute the frequency distribution of the
remaining words and select the top 5000
most frequent words as features for
training.

6. Shuffle the labelled data using a random
seed to ensure a random distribution of
samples during training.

7. Split the labelled data into training and
testing sets, typically using a 70-30%
split.
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8. Train several classification algorithms,
such as Naive Bayes, Linear Model, SVM,
and Decision Tree, on the training data.

9. Evaluate the performance of each
algorithm on the testing data and select
the best-performing model.

10. Use the selected model to classify new,
unseen text data based on their
sentiment scores.

11. This approach is a standard method for
sentiment analysis and can be adapted
for other text classification tasks as well.

Testing Model

Once the model is trained and evaluated on
the testing data, it can be used for predicting the
sentiment of new, unseen text data. However,
before feeding the new data into the model for
prediction, it's important to pre-process the input
data in a similar way as the training data to
ensure consistency and accuracy in the
predictions.

The pre-processing steps for new input data may
include:

1. Removing any symbols, special
characters, or numbers from the text.

2. Tokenizing the text into individual words
and filtering out any stop words.

3. Mapping the remaining words to the
features used during training, typically
based on the top 5000 most frequent
words.

4. Feeding the pre-processed input data into
the trained model to generate predictions.

S. After predicting the sentiment of new
input data, the results can be analyzed
and evaluated to measure the accuracy
and performance of the model.

Experimental Setup

1. Collect a large dataset of ecommerce
product reviews related to the product(s)
of interest.

2. Pre-process the collected dataset by
cleaning and standardizing the text data.

3. Label the pre-processed data as positive
or negative sentiment based on their
corresponding review ratings.

4. Split the labelled data into training and
testing sets using a 70-30% split.

S. Extract relevant features from the pre-
processed data using techniques such as
frequency analysis, TF-IDF, or word
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embeddings.

6. Train a suitable machine learning model
such as Naive Bayes, Logistic Regression,
or Support Vector Machines (SVM) on the
extracted features using the training data.

7. Evaluate the performance of the trained
model on the testing data using metrics
such as accuracy, precision, recall, and
F1 score.

8. Apply the trained sentiment analysis
model to the remaining unlabelled reviews
to classify them as either positive or
negative sentiment.

9. Analyse the classified reviews to identify
the key factors influencing customer
sentiment towards the product(s) of
interest.

10. Present the results of the outlook analysis
in a report or dashboard format,
including visualizations such as word
clouds, sentiment histograms, or time-
series plots to help identify trends and
insights.

Experimental Results

The experiment results for outlook analysis of
ecommerce product reviews would depend on the
specific dataset, pre-processing techniques,
machine learning model, and evaluation metrics
used. However, here are some possible outcomes
that could be observed:

1. The trained sentiment analysis model
achieves a high accuracy, precision, recall, and
F1 score on the testing data, indicating that it is
effective in predicting the sentiment of
ecommerce product reviews.

2. The classified reviews are analysed to
identify the key factors influencing customer
sentiment towards the product(s) of interest. This
may include identifying common positive and
negative keywords, sentiment trends over time,
or frequently mentioned complaints and
suggestions for improvement.

3. The outlook analysis reveals insights into
the overall sentiment towards the product(s) of
interest, potential areas for improvement, and
areas of strength. This information can be used
to guide product development, marketing, and
customer support strategies.

4. The visualization of the outlook analysis
results, such as word clouds, sentiment
histograms, or time-series plots, can help to
communicate the insights and trends in a clear
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and understandable way.
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Conclusion

In conclusion, outlook analysis of ecommerce
product reviews is a valuable tool for businesses
to gain insights into customer sentiment towards
their products. By collecting and pre-processing
a large dataset of ecommerce product reviews,
training a sentiment analysis model, and
analyzing the classified reviews, businesses can
identify key factors influencing customer
sentiment and areas for improvement. The
results of the outlook analysis can guide product
development, marketing, and customer support
strategies, and help businesses improve their
overall customer experience.
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