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Abstract 

In today’s technological advanced world many e-commerce websites like Amazon, Snapdeal and Flipkart, and other online 

shopping sites tend to collect product reviews from customers to ascertain the satisfaction level on specific products. Data 

analysis are applied on  product reviews in order to bring about useful analytical information in the form of statistics that can 

help people working in an organization for business analysis in making high end decisions in order to seek out the demand of 

customer against their existing business competitors. In Product Ranking System, reviews plays vital role in determining 

customer satisfaction as well as market trend for that particular product, say in case in terms of electronic products to get relevant 

data in less time. The proposed system provides summary of reviews for an electronic products by classifying these products as 

positive, negative or neutral. The proposed system is a web application that takes product reviews from customers as input and 

performs Classification Analysis (CA) on the reviews to categorize reviews as positive and negative feedbacks based on both the 

structured or unstructured input reviews given by the user, performs pre-processing, calculates polarity of reviews extracts 

features of the given electronic product, validate review by analyzing the satisfactory level of customer and plot the result in the 

form of graph. This system analysis helps both manufacturers to predict public opinion of their product and also customers to 

make better decisions and in order to obtain improved services.   

Keywords: Data Analytics, Graphical representation, Naïve Bayes classifier, Product Recommendation, Product  

Recommendation, Support Vector Machine and Sentiment polarity 

________________________________________________________________________________________________________ 

I. INTRODUCTION 

Data analytics a r e  u s e d  to analyze large volumes of stored data generated by an organization to extract useful information 

which helps business people to make better decisions and thereby improve the profit from products they manufactured. Now 

with exhaustive growth among competent organizations, new technologies and tools should be used to analyze huge volumes 

of information stored in various heterogeneous sources which contains both structure and un-structured data to predict future 

business trends.  

There are many users who purchase products through E-commerce websites. Through online shopping many E-commerce 

enterprises were unable to know whether the customers are satisfied by the services provided by the firm. This boosts to develop 

a system where various customers give reviews about the product and online shopping services, which in turn help the E-

commerce enterprises and manufacturers to get customer opinion to improve service and merchandise through mining customer 

reviews. A sentiment classifier algorithm could be used to track and manage customer reviews, through mining topics and 

sentiment orientation from online customer reviews. 

In today’s world social media has become a valuable source of information, where people express their opinions. Analysis of 

such opinion-related data can provide productive insights. When these opinions are relevant to a company, accurate analysis can 

provide them with information like product quality, influencers affecting other customer decisions, early feedback on newly 

launched products, company news, trends and also knowledge about their competitors. 

E-commerce (electronic commerce or EC) is the buying and selling of goods and services, or the transmitting of funds or data, 

over an electronic network, primarily the Internet. In this paper, the system is designed as web application where input data in the 

form of review are given by different customers where sentiment analysis technique is incorporated by means of classifier 
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algorithm.  The proposed system takes electronic products review as input and classify the reviews given by the customers based 

on the feature of the respective product and finding their respective sentiment polarity and visualized representation of data as 

outcome of analysis. 

In present scenario, reviews have become an integral part of online shopping. Consumers are ready to provide reviews so 

that others will not repeat their mistakes. Large scale analysis will reveal information that will be extremely helpful to the 

customer as well as the seller. The output of this analysis involves calculating the number of positive and negative reviews 

and recommending products to similar customers. This helps customers to make useful business oriented decisions and allows 

manufacturers to understand public opinion about their products. The predicted result in the form of plotted graph saves time 

since they need not read all the reviews. 

II. RELATED WORKS 

In recent years knowledge-based topic models were used which had the requirement of users providing domain knowledge 

prior to mining. Various research works are done to find a solution for lifelong or incremental learning. The results were found to 

be dramatically better than state-of-the-art mining algorithms. Text analysis also includes sentiment analysis. It is the process 

of determining opinion in a text. Various classifiers are available for sentiment analysis of user opinion. It is easy to classify 

text into classes of interest using such classifiers. 

A particular application of product recommendation are used in industries nowadays that the idea of data analytics used to  

lead users of various electronic product that would able to influence customers more likely to buy that particular 

product.  Former research in the area of product recommendation includes trying to derive demographic information from 

mentions of product adopters from online reviews. Product adopters are those who have bought the product for someone else. 

These adopters are then categorized into user groups based on their physical locations. The results are then incorporated by 

recommending products to those in similar user groups using regularized matrix factorization. 

There are over 190 million tweets received from twitter and companies receive more product surveys, and reviews about the 

product from the customers. These tweets and reviews are used as a source to identify customer opinion towards various services 

provided. 

Table 1 below shows the related works done as research in the area of Sentiment Analysis based on aspect or feature 

identification of particular product and data analysis are done for various data sources.  

Table – 1 

Comparison against existing work with advantages and disadvantages 
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Machine learning approaches simulate the way humans learn from their past experiences to acquire knowledge and apply it in 

making future decisions. These learning techniques are widely used in artificial intelligence and document classification. The 

classification using machine learning can be summed up in two steps: 

1) Learning the model using the training dataset 

2) Applying the trained model to the test dataset 

Sentiment analysis is a text classification problem and thus any existing supervised classification method can be applied. Our 

work uses the Naive Bayes classifier and Support Vector Machines for classifying the movie reviews and compares the results 

obtained using the two approaches. 

Naïve Bayes classifier is a simple probabilistic classifier that is based on the Bayes theorem. This classification technique 

assumes that the presence or absence of any feature in the document is independent of the presence or absence of any other 

feature. Naïve Bayes classifier considers a document as a bag of words and assumes that the probability of a word in the 

document is independent of its position in the document and the presence of other word. For a document d and class c: 

 

 

 

Support vector machines have been the most efficient way for document classification. These are large margin classifiers and 

perform better than Naïve Bayes and Maximum Entropy in almost all cases. The basic idea behind SVM classification is to find 

a maximum margin hyper plane that separates the document vector in one class from the other with maximum margin. 

III. PROPOSED SYSTEM 

The proposed system allows customer to give input as textual reviews of various electronic products by means of specifying the 

quality of feature of respective product. The web based product ranking system here acts as an interface between the user and 

the back end where large volumes of customer reviews are stored. The system performs data analysis on the customer reviews 

to classify them as positive reviews and negative reviews. While positive reviews expose the satisfaction level of the 

customer, negative reviews assist the manufacturers to enhance the quality of the product. 

Merchants selling products on the Web often ask their customers to review the products that they have purchased and the 

associated services. As e-commerce is becoming more and more popular, the number of customer reviews that a product receives 

grows rapidly. For a popular product, the number of reviews can be in hundreds or even thousands. This makes it difficult for a 

potential customer to read them to make an informed decision whether to purchase the product. It also makes it difficult for the 

manufacturer of the product to keep track and to manage customer opinions. For the manufacturer, there are additional 

difficulties because many merchant sites may sell the same product and the manufacturer normally produces many kinds of 

products. In this research, we aim to mine and to summarize all the customer reviews of a product. This summarization task is 

different from traditional text summarization because we only mine the features of the product on which the customers have 

expressed their opinions and whether the opinions are positive or negative. Our system task is performed in three steps: (1) 

Obtain textual input as reviews from customer to analyze the specified electronic product feature-wise (2) Mining product 

features that have been commented by customers; (3) Identifying opinion sentences in each review and deciding whether each 

opinion sentence is positive or negative; (4) Applying classification algorithm for feature categorization of product (5) 

Summarizing the results in the form of graph for easy analysis.     

In the proposed product ranking system, products are ranked depending on its match with a feature based opinion search 

query. Also, feature dependent sentiment lexicons are used to solve the implicit aspect identification problem. Better ranking is 

achieved as this problem is resolved. The ranking of products are done for feature of electronic product such as resolution, touch 

screen and so on. We use sentiment analysis to classify the reviews based on positive and negative comments using the words 

such as ‘good’, ‘amazing’, ‘excellent’ and ‘poor’, ‘bad’, ‘disappointed’ and so on in order to count the positive, negative and 

neutral reviews. Only the textual lexicons are given to every electronic product are taken into account to rank them. Scores are 

given based on these criteria and ranking is done based on the polarity of the reviews .Thus we would achieve better ranking of 

products in the form of graphical representation. The UI allows users to select the product category, feature and brand names. 

In this system, the user enters the specific product category and feature of the product in the user interface. At the back end, 

the reviews are extracted; refined and mining of opinions are done using NLP and sentiment analysis for every review and 

feature of the products. Then the ranking is done and issued to the user. Figure 1 shows the proposed system architecture. The 

user reviews are stored in a database and sentiment analysis is carried out for the reviews. For the given query, all matched 

products are identified and ranked based on the chosen feature and returned to the user. 
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Fig. 1: Proposed methodology Flowchart 

In this system, Selection of Products takes place after choosing the product name(s) and product category, the system searches 

for products with the given query and retrieves the matching products. The user can choose multiple brands and also specify a 

limit to limit the number of products returned for the search query. Features: The system allows user to select features for the 

specified product category. Multiple features quality can be given by user as review which is used for further data analysis. 

Finally, pressing button “Submit” would retrieve the products along with their feature scores for the specified aspects and rank 

them according to the scores. 

The pseudo code for process is as shown:  

Input- Dataset of product reviews given by user 

Output- Classification of these reviews as positive and negative. 

Steps involved in data analysis of electronic reviews given by the user: 

Step1: Pre-process the data  

 Removal of special characters  

 Removal of stop words  

Stemming the word - Stemming defines a technique that is used to find the root or stem of a word. The filtered token set 

undergoes stemming to reduce the length of words until a minimum length is reached. This resulted in reducing the different 

grammatical forms of a word to a single term. The basic stemming process can be summarized under two main headings: 

 Removing the endings: 

The general rules for dropping the endings from words include: 

If a word ends in „es‟ drop the s. 

If a word ends in „ing‟, delete the ingunless the remaining word consists of a single letter or th. 

If a word ends in a consonant, other than s, followed by s then delete s. 

 Transforming the words: 

The words can be transformed to some other grammatical form using a set of defined rules. For example, if the word ends with 

„ies‟ but not „eies‟ and „aies‟ then the „ies‟ can be replaced with a „y‟ such as „Butterflies‟ can be replaced with „butterfly‟. 
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Table – 2 

presents the example words and their stem. 

 
Table 2:  Different Grammatical forms of a Word and the Corresponding Stem 

 

The stemming technique increases the efficiency and effectiveness of the information retrieval and text mining processes. 

Matching the similar words results in improved recall rate and also reduces the indexing size as much as 40-50%. 

Step2: Get feature list  

 If word in stop word list  

 Removal word  

 Return file after cleaning 

Step3: Extract feature list  

 Match every word in preprocessed list  

 If word matches adjective in base list  

 Display word  

 If word matches feature in base list  

 Display feature  

Step4: Combine both feature and pre-processed list  

Step5: Apply machine learning classification algorithms and compute polarity  

Step6: Classify opinion as positive, negative or neutral. 

Step7: Visualized representation for business analytics based of feature of given electronic products given by customers. 

After the identification of aspects and polarity of every sentence, we rank the products based on review scores and we perform 

ranking for every feature of the electronic products considered. 

This product ranking system will use text mining algorithm in order to mine keywords. The System takes review of various 

users, based on the review, system will specify whether the products and services provided by the E-commerce enterprise is 

good, bad, or worst. We use a database of sentiment based keywords along with positivity or negativity weight in database and 

then based on these sentiment keywords mined in user review is ranked. This system is a web application where user will view 

various products and purchase products online and can give review about the merchandise and online shopping services. This 

system will help many E-commerce enterprises to improve or maintain their services based on the customer review as well as to 

improve the merchandise based on the customer review. 

 Advantage of Proposed System: 

 System will take review of the customer about the online shopping service and will rate those services.  

 This system will help E-commerce enterprise to know about their customer services as well as about the products say in our 

case electronic products. 

 The system takes review of various users, based on the review; system will specify whether the products and services 

provided by the E-Commerce enterprise are good, bad or worst. 

 We use text based analysis along with positivity or negativity weight in database and then based on these sentiment 

keywords mined in customer review, product and services provided by the E-commerce enterprise is ranked. 

 This system will help many E-commerce enterprises to know about the opinion customers. 

 Text data mining used in this system to derive high quality information from text. High-quality information is typically 

derived through the devising of patterns and trends. 

 This system scans a set of text written in natural language. 

IV. RESULT 

The screenshots below shows the input of 100 datasets of electronic products for data analysis which contains positive, negative 

and neutral reviews given by customers manually then the visualized representation in the form of bar graph for a specific 

product based on the opinion of customer are displayed graphically based as input review for data analytics. 
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Screenshot 1: Electronic Product with positive reviews 

 
Screenshot 2: Electronic Products with negative reviews 

 
Screenshot 3: Electronic Product with overall review 
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Screenshot 4: Bar graph of Intex product based on given review 

 
Screenshot 5: Bar graph of Lenova product based on given review 
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Screenshot 6: Bar graph of Samsung product based on given review 

The results obtained contains the classification of reviews for various electronic products and GUI which gives the ranking of 

products based on reviews and feature-wise analysis for every given electronic product brand in the form of graphical 

representation. In this paper of product ranking system we performed opinion mining by means of feature-wise analysis of data. 

We find that querying products by aspects will retrieve effective results and also relevant products based on the user’s needs. In 

this paper, we have given reviews manually for specific products like Intex, Samsung, Lenova, Apple, Honor, etc., and then the 

data entered as reviews as analyzed graphically based on positive and negative sentiment. 

V. FUTURE SCOPE 

As people increasingly use emoticons in their virtual utterances of opinions, it is of paramount importance for auto-mated 

sentiment analysis tools to correctly interpret these graphical cues for sentiment. So further future scope lies in analysis of the 

role that emoticons typically play in conveying a text's overall sentiment and how we can exploit this in a lexicon-based 

sentiment analysis method. The results of emoticon based sentiment analysis indicate that people typically use emoticons in 

natural language text in order to express, stress, or disambiguate their sentiment in particular text segments, thus rendering them 

potentially better local proxies for people's intended overall sentiment than textual cues. 
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Table 3: Most Frequent Emoticons used in Reviews as per Survey 

In sentiment analysis, polarity of sentiment (e.g., positive, negative or neutral) is of particular interest to researchers and 

business applications. However, the emotions expressed by the emoticons often cannot be captured by the three polarity 

categories. Many emoticons do not belong to exactly one of the categories. For example, ( :/ ) is often used to express an 

emotional state of annoyed and uneasy, which could be an indication of negative sentiment for some people but neutral for 

others. To validate and quantify this intuition, we did a survey of emotions expressed by each participant was asked to choose 

one from the following four options for each emoticon: Positive, Negative, Neutral, and None of the above or not sure. There are 

two groups of emoticons that were labeled by majority of the participants as positive or negative. Almost all participants agreed 

with little uncertainty that: D and :) are positive and : -(, :'( and :( are negative. However, a large number of emoticons was 

labeled with a mix of the three polarities as well as uncertain. For example, positive has the most responses for :') but negative 

and None of the above or not sure also have large shares of the responses, which reflects the complex and ambiguous nature of 

human emotion and language. It is also worth noting that even for some of the most common emoticons (e.g., :-) and :p) the 

interpretation of the emotions ex-pressed is not perfectly consistent among the participants. 

 
Fig. 2: Sentimental Analysis with emoticons 

This survey of sentiment expressed by emoticons confirmed the hypothesis that some emoticons are reliable indicators of 

sentiment polarity while there is also large variation in how people express emotions through emoticons and how they interpret 

the sentiment conveyed by emoticons. Therefore, extreme caution should be exercised when utilizing the rich information in 

emoticons for better sentiment analysis. To further investigate the relationship between emoticons and sentiment, we can carry 

out three more analyses to understand the contexts in which emoticons are used and the influence of emoticons on sentiment 

classification. 

Emoticons, such as :) ;) :-) and :(, are frequently used online in social media, IM (e.g., Skype), blogs, forums, and other kinds 

of online social interactions. Be-cause they are commonly used in online communications and they are often direct signals of 

sentiment, emoticons in text were widely used by NLP researchers in tasks such as sentiment analysis as features to machine 

learning algorithms or as entries of sentiment lexicons for rule-based approaches. 

Different online communities and tools may elicit varied degrees of emoticon usage. Twitter, a micro-blogging site, is one of 

most popular social media. For researchers and businesses, having access to its huge amount of user-generated data is critical for 

understanding user behavior and the sentiment expressed. With access to about 50 mil-lion tweets per day (through the Twitter 

API), we thought it would be interesting to understand the prevalence of emoticons on Twitter nowadays, how users express and 

perceive sentiment through emoticons, and whether emoticons can be used as a reliable cue for sentiment polarity classification. 

Another possible direction for future research includes applying sentiment analysis in a multilingual context and thus 

investigating how robust the system is across languages.  

 Sentiment analysis in HADOOP 

Hadoop can be used for analyzing structured and unstructured data format. Structured data analysis in Hadoop is 

handled with SQL query like tool called hive. Unstructured data analysis is handled by Apache Hbase and  NoSQL 

database. Other features of Hadoop are machine learning library called as Apache mahout and Apache storm to deal 
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with real time data analysis. It provides wide varieties of sentiment analysis tools to review user comments from 

online portals. It also provides distributed computing environment. 

 Disadvantages of Existing System:  

 The drawbacks of the existing systems are that sentiment analysis cannot provide accurate classification of 

positive and negative comments. Hence can introduce errors in aspect ranking.  

 The reviews are disorganized, leading to difficulties in information navigation and knowledge acquisition.  

 The frequency-based solution is not able to identify the truly important aspects of products which may lead to 

decrease in efficiency of the review.  

VI. CONCLUSION 

Sentiment analysis or opinion mining is a field of study that analyzes people’s sentiments, attitudes, or emotions 

towards certain entities. This paper tackles a fundamental problem of sentiment analysis, sentiment polarity 

categorization and experiments for both sentence-level categorization and review-level categorization have been 

performed. Sentimental analysis helps customer visualize satisfaction while purchasing by simple summarization of 

these reviews into positive or negative- two broader classified classes. Feedbacks are mainly used for helping 

customers purchase online and for knowing current market trends about products which is helpful for developing 

market strategies by merchants. In this paper, we examine the effectiveness of applying machine learning 

techniques  to  the  sentiment classification problem. In order to mine the data instead; it measures how far a word is 

inclined towards positive and negative. To understand sentiment analysis this paper focuses on supervised machine 

learning approaches. 
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