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Abstract— Sentiment analysis refers to the process of 

extracting context from a text which helps a business to 

understand the social sentiment of their brand or product or 

service while monitoring online conversations. E-commerce 

has seen exponential growth in usage. There is a need to 

analyze the thousands of product reviews provided by the 

customers to gain proper insight into customer's needs and it 

will help analyze market trends for any product. In this 

paper, we present a machine learning-based approach for 

classifying negative or positive sentiment from product 

reviews. 
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I. INTRODUCTION 

The popularity of online marketplaces has increased during 

the past decades, the online sellers and merchants ask their 

purchasers to share their opinions about the products they 

have bought. Every day millions of reviews are generated all 

over the Internet about different products, services, and 

places. This has made the Internet the most important source 

of getting ideas and opinions about a product or a service, 

However, as the number of reviews available for a product 

grows, it is becoming more difficult for a potential 

consumer to make a good decision on whether to buy the 

product. Different opinions about the same product on the 

one hand and ambiguous reviews, on the other hand, makes 

customers more confused to get the right decision. Here the 

need for analyzing this content seems crucial for all e-

commerce businesses. 

Amazon is one of the e-commerce giants that 

people are using every day for online purchases where they 

can read thousands of reviews dropped by other customers 

about their desired products. These reviews provide valuable 

opinions about a product such as its property, quality, and 

recommendations which helps the purchasers to understand 

almost every detail of a product. This is not only beneficial 

for consumers but also helps sellers who are manufacturing 

their products to understand the consumers and their needs 

better. 

In this paper, we aim to provide a method for 

sentiment analysis of product reviews. A general process for 

sentiment analysis is proposed with detailed process 

descriptions. Data used in this study are online product 

reviews collected from the E-commerce website 

amazon.com. Experiments for review-level categorization 

performed with promising outcomes. 

II. RELATED WORK 

The Internet has a huge impact on our daily lives. The 

Internet provides a large amount of knowledge. It provides 

information regarding various topics. Customers tend to 

look for reviews of a product before buying them on the 

internet. Reviews are generated on the internet about a 

product, person, or place daily and in millions, the huge 

number and size make it very difficult to handle and analyze 

reviews. In the process of sentiment analysis, we extract the 

opinion from a given review by using natural language 

processing (NLP), computational linguistics, text analytics, 

and classifying the polarity of the opinion. In the field of 

sentiment analysis, many methods exist to tackle NLP 

problems. 

Garcia et al. developed an agent-based model for 

product review sentiment analysis [1]. In this approach, the 

authors developed an agent-based model that uses a 

framework that models the emergence of collective 

emotions in online communities [2]. The framework models 

the dynamics of user interaction in online communities 

using two variable valence which describes pleasure and 

arousal which describes the level of activity for an agent. In 

this method, the main focus of authors was to model the 

dynamics of users and product review communities. 

Santosh Kumar et al. did a comparative study of 

some methods for sentiment analysis [3]. The authors found 

Naïve Bayes classification more efficient compared to 

SentiWordNet and Logistic regression. The used f1 score for 

comparison of methods. Zhou et al. proposed a method of a 

neural network-based method for text classification called 

C-LSTM [4]. The authors described a novel and neural 

network-based approach for sentiment analysis. Haque et al. 

made use of 10 Support vector machine for sentiment 

analysis of amazon reviews [5]. A similar approach to the 

above was taken by Soliman et al. for sentiment analysis [6]. 

Vanaja et al. proposed an aspect-based sentiment analysis 

approach for e-commerce data. Aspect level feature 

extraction of product reviews was performed by the authors. 

They compared the performance of SVM with Naïve Bayes 

and found the latter to be more accurate [7]. Wijayanto et al. 

made use of Gaussian Naïve Bayes for sentiment analysis 

[8]. Nithya et al. proposed a methodology to perform 

sentiment analysis on unstructured review [9]. They made 

use of TANAGRA software for classification. The authors 

studied 4 features viz. Display, Accessories, Battery life, 

weight, cost of mobile phones, and proposed method to find 

polarity distribution for each of these which feature is more 

important and which is least for the customer from a list of 

product features. 

In this paper, we have made use of Facebook’s 

NLP library fastText [10]. It is an open-source library. This 

library is specifically designed for text classification [11]. 

FastText is well-known for its distributed representation. It 

is also used for word embeddings. Fasttext has certain 

advantages over its counterparts for text classification and 

word embedding. It trains models much faster 

comparatively. Fasttext makes use of a hierarchical 

approach which makes it much faster. It is a supervised 

machine learning model. It takes the text and associated 

labels of a specific kind and trains a model. This model in 

turn helps in the classification of text.   
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III. METHODOLOGY 

 
Fig. 1: Proposed   Sentiment Analysis Framework 

A. Data Collection 

This stage involved the collection of appropriate datasets for 

training sentiment analysis model. We have made use of the 

openly available “Amazon Reviews for Sentiment Analysis” 

dataset from kaggle.com. This dataset in all has 3.6 million 

reviews from amazon.com. 

B. Data preprocessing 

This involved tasks to convert the dataset into a required 

format by removing redundancies in the dataset. This stage 

involves tasks such as Case Conversion, Stop-words 

Removal, Punctuation Removal, Stemming, Lemmatization, 

POS Tagging. Each review from the dataset was properly 

labeled by its respective sentiment (negative or positive). 

C. Feature Extraction 

This involved extracting the necessary information from 

preprocessed data which will be helpful in the classification 

of review as negative or positive. This was done using a 

fasttext library. 

D. Classification 

This step involved training a sentiment analysis model using 

fasttext library. This model is further checked             

against test data for getting the accuracy of the model. 

IV. EXPERIMENTAL RESULTS 

Performance analysis sentiment analysis methods 

By using the dataset collected we performed the 

following methods for sentiment analysis: 

1) Using fasttext library 

2) Using the LSTM3 method. 

3) Using Naïve Bayes 

4) Using Logistic regression 

The results obtained are as follows: 

 Method Accuracy 

FastText 91.7 % 

LSTM 89.3 % 

Naïve Bayes 67.5 % 

Logistic regression 63.8 % 

Table 1: Accuracy results 

Comparatively, the accuracy obtained was slightly 

higher in the case of fasttext library than the LSTM method. 

From these results, we can infer that fasttext can be a viable 

alternative to deep learning-based methods like LSTM or it 

can also be used as an embedding layer in a typical Deep 

Learning model such as a CNN or a LSTM. The other two 

methods gave poor accuracy comparatively. We made use of 

the ROC-AUC score 

LSTM stands for Long short-term memory [12]. It 

is a recurrent neural network (RNN). We made use of 

word2vec word embedding model to which generated a 

vector representation of words that were then given as input 

to the LSTM network. After training several epochs we 

obtained our sentiment classification model. 

The other two methods we used well-known 

classification methods, Naïve Bayes, and Logistic 

regression. For both of these after preprocessing we made 

use of the word2vec model for getting the vector 

representation of words (features). These vector 

representations were used for training the models.  

Word2Vec is a word embedding model [13]. It 

helps to learn the relationship between different words in 

training data based on the context. It provides a more 

meaningful vector representation of words (features) in the 

dataset for training the model.   

V. CONCLUSION 

E-commerce plays an important part in our daily lives. We 

are becoming increasingly reliant on e-commerce to 

purchase things. Daily thousands of reviews are left on e-

commerce websites. These reviews provide necessary 

insight into people’s opinions regarding a product. So it has 

become necessary to leverage these reviews and develop a 

proper methodology to analyze these reviews to understand 

market trends and customer needs effectively and 

efficiently. In this paper, we have presented one such 

method using a fasttext text classification library. 
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