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Abstract: 

In this generation, online shopping has become a part of people’s life. This reduces the people work in many ways like travelling for 

distance and then shopping. But online shopping has reduced this hefty task. Apart from this, these online websites have their reviews 

from their customer regarding the product quality and specification. These reviews can be used to extract knowledge in order to 

increase their number of customers by enhancing the product quality and so. Text Classification is done mainly through classifiers 

proposed over the years, Naïve Bayes and Maximum Entropy being the most popular of all. However, the individual classifiers show 

limited applicability according to their respective domains and scopes. Recent research works evaluated that the combination of 

classifiers when used for classification showed better performance than the individual ones. Maximum Entropy classifiers provide a 

great deal of flexibility for parameter definitions and follow assumptions closer to real world scenario. This classifier is then 

combined with a Naïve Bayes classifier. Naïve Bayes Classification is a very simple and fast technique. The assumption model is 

opposite to that of Maximum Entropy. The combination of classifiers is done through operators that linearly combine the results of 

two classifiers to predict class of documents in query. Combination of these two classifiers might result into better accuracy. 

 

I. INTRODUCTION 

 

The amount of text available for analysis has increased hugely in 

recent years due to the social networking, micro blogging and 

various messaging/ bulletin board systems. Besides these, many 

articles, news feeds and documents are now available in soft 

copy. An important step in text classification is to classify the 

text documents among some known set of classes/ categories. 

The task of data mining can be done through two processes 

Classification and Clustering. While clustering is an 

unsupervised learning approach, classification is a supervised 

form of machine learning. It helps to classify the given text in 

different categories using efficient classification algorithms. The 

classification process in itself is a very detailed process 

consisting of various stages. Each stage then has a set of 

methods to choose from depending on the text and the given 

classification problem. The final stage is the classification stage. 

Text mining, also referred to as text data mining, roughly 

equivalent to text analytics, refers to the process of deriving 

high-quality information from text. High-quality information is 

typically derived through the devising of patterns and trends 

through means such as statistical pattern learning. Text mining 

usually involves the process of structuring the input text (usually 

parsing, along with the addition of some derived linguistic 

features and the removal of others, and subsequent insertion into 

a database), deriving patterns within the structured data, and 

finally evaluation and interpretation of the output. Typical text 

mining tasks include text categorization, text clustering,  concept 

/entity extraction, production of granular taxonomies, sentiment 

analysis, document summarization, and entity relation modeling 

(i.e., learning relations between named entities).Text mining can 

help an organization derive potentially valuable business insights 

from text-based content such as word documents, email and 

postings on social media streams. Sentimental Analysis (also 

known as opinion mining) refers to the use of natural language 

processing, text analysis and  computational linguistics to 

identify and extract subjective information in source materials. 

Sentiment analysis is widely applied to reviews and social media 

for a variety of applications, ranging from marketing to customer 

service. So, Naïve Bayes and Maximum Entropy are considered 

for combination for the purpose of text classification. Whereas 

Naïve Bayes is extremely simple, the Maximum Entropy 

classifier provides great flexibility and uniformity. The 

assumption models of both differ completely. Naïve Bayes 

assumes total independence between words in the document 

(which is realistically impossible) unlike Maximum Entropy 

classifier which is approximate to the real world scenarios. 

Modifications to the traditional Maximum Entropy classifier are 

proposed making it more efficient and then the modified 

versions of Maximum Entropy classifier are combined with the 

Naïve Bayes classifier using three merging operators.  

 

The “Analysis of Text Review Using Hybrid Classifier’s” is a 

research based project that provides user to select a specific or a 

particular product based on the accuracy generated from the 

reviews. This project will allow developing a system that uses 

two classification algorithms together. In order to increase the 

accuracy results we can modify maximum entropy as per the 

research paper. The final conclusion will be selection of 

combining operators for better accuracy or results. 

 

II. PROPOSED SYSTEM 

 

To our knowledge, the “Analysis of Text Review Using 

Hybrid Classifier’s” is something new concept. The purpose 

behind this paper is to help users to make up with a decision 

whether to buy the product they are looking for or not. This 

could be also helpful for the organization or e-commerce 

websites to entertain or to remove the product from their 

product list. The proposed system will be used to construct 

domain adaptable text analysis system which will be helpful for 

classifying reviews of different domains. The flow of our 

project is illustrated in Figure. 2.1 and the phases are explained 

as follows: 
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Phase 1: Collection of Reviews 

The dataset which we will be using is Blitzer’s unprocessed 

dataset [6, 9, and 12], it consists of reviews on different products 

of Amazon like Book, Kitchen, DVD, Electronics etc. This 

dataset consists of positive & negative reviews. 

 

Phase 2: Preprocessing 

Preprocessing is the stage where we will be removing stop-

words (a, an, is, be etc.) and data cleaning process will be 

done where we will be removing symbols such as @, #, $, /P 

etc.   

 

 
Figure.1. Proposed system 

 

Phase 3: Feature Extractions 
In this phase of feature extraction we shall extract the words 

which implies as nouns, adjectives and verbs on account of 

which it will be applied to following phase that is classifying 

algorithms. 

 

Phase 4: Apply Classifying Algorithms  
We will be applying two classification algorithms separately 

i.e. we will apply Naïve Bayes algorithm [1, 2, 3, 4, 5, 7] and 

then we will be applying Maximum entropy algorithm 

separately [1, 2, 3, 4, 5, 7] and after applying it for a 

particular file we will be using the frequency of words 

generated to another file. 

 

Phase 5: Combining Operator and Result 

In this phase we will be combining the results of both the 

classification algorithms by using combining operators like 

Max, Harmonic and Average.  

 

𝑀𝑎𝑥(𝑑) = max(𝑁𝐵(𝑑), 𝑀𝐸 (𝑑)  

 
𝐴𝑣𝑒𝑟𝑎𝑔𝑒 (𝑑) = avg(𝑁𝐵(𝑑), 𝑀𝐸 (𝑑) 

 
𝐻𝑎𝑟𝑚𝑜𝑛(𝑑)=2.0∗𝑁𝐵(𝑑)∗(𝑑)/(𝑁𝐵(𝑑) +𝑀𝐸(𝑑))   

 

 

III. CONCLUSION 

 

We proposed to develop an application where we used Blitzer’s 

dataset to analyze text review. We’ll apply preprocessing 

techniques on it in order to remove stop words further we’ll do 

POS tagging where we’ll extract verbs, nouns etc. and apply two 

separate classifiers (Naïve Bayes Algorithm & Max Entropy 

Algorithm) on the dataset separately and combine the result of 

both the classifiers using combining operation like Mean, Max, 

Average etc. in order to get more accurate result than any of the 

single classifier. This will help in achieving higher accuracy. 
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