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Abstract- Product Review System (PRS) is a web application, which takes reviews of consumers in the form of comments, 
likes, dislikes, star rating about the product as an input and process the data to generate analytics using Apache Mahout on 
BigData technology Apache Hadoop. Analytics mainly include generating the percentage of positive and negative comments 
among the posted comments which helps in making quick purchasing decision for consumers, helps in recommending 
products to similar interested consumers and also helps manufacturers to know the opinion of consumers about their products 
quickly because , no need to read all the comments posted. This saves the time of both consumers and manufacturers. More 
accurate analyses may lead to more confident decision making. Better decisions can mean greater operational efficiencies, cost 
reductions and reduced risk. 
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I. INTRODUCTION 
 
Product Review System is a web application which is 
developed on hadoop platform. In PRS, large amount 
of data is generated due to large number of reviews by 
many users on many products. So to handle and 
process such a large amount of data, PRS is developed 
on hadoop.  
 
Now a day’s consumers are far more likely to trust the 
reviews of their fellow consumers than any form of 
direct brand communication. They are leading the way 
with recommendations and sharing personal 
experiences for anyone looking for them. Consumers 
have developed a tendency to review products 
themselves. They post the types of comments and 
reviews they would seek themselves. They do not want 
other consumers to make the same mistakes they made. 
A number of consumers share product experiences in 
order to protect friends and family from bad 
experiences. These reviews can help manufactures to 
make good decisions like whether to add extra features 
or not, in which area to concentrate more for 
marketing the product etc.. Product Reviews and 
analytics helps consumers to make informed 
purchasing decisions quickly.  
 
Analytics mainly include generating the percentage of 
positive and negative comments among the posted 
comments which helps in making quick purchasing 
decision for consumers, helps in recommending 
products to similar interested consumers and also 
helps manufacturer's to know the opinion of 
consumers about their product's quickly because , no 
need to read all the comments posted. This saves time 
of both consumers and manufacturers. The paper is 
organized as follows : in section II tools and 

technologies used to implement the PRS are described.  
Section III describes existing systems and their 
drawbacks. Section IV briefs the proposed system. 
Implementation of opinion mining in PRS is described 
in section V. Section VI presents the results. Section 
VII briefs the conclusion.   
 
II. TOOLS AND TECHNOLOGIES USED 
 
A. Apache Hadoop 
The Apache Hadoop software library is a framework 
that allows for the distributed processing of large data 
sets across clusters of computers using simple 
programming models. Apache Hadoop is 100% open 
source, and pioneered a fundamentally new way of 
storing and processing data. Instead of relying on 
expensive, proprietary hardware and different systems 
to store and process data, Hadoop enables distributed 
parallel processing of huge amounts of data across 
inexpensive, industry-standard servers that both store 
and process the data, and can scale without limits. 
With Hadoop, no data is too big. 
  
B. Apache Hbase 
Apache HBase is an Open source, non-relational, 
distributed database modeled after GOOGLE’s 
BigTable and is written in java. It is developed as part 
of Apache Software Foundation's Apache 
Hadoop project and runs on top of HDFS (Hadoop 
Distributed Filesystem), providing BigTable-like 
capabilities for Hadoop. That is, it provides 
a fault-tolerant way of storing large quantities 
of sparse data (small amounts of information caught 
within a large collection of empty or unimportant data, 
such as finding the 50 largest items in a group of 2 
billion records, or finding the non-zero items 
representing less than 0.1% of a huge collection). 
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C. Apache Phoenix in PRS 
Apache Phoenix is an open source SQL skin for 
HBase. So one can use the standard JDBC APIs 
instead of the regular HBase client APIs to create 
tables, insert data, and query HBase data. 
 
D. Apache Mahout 
For data mining, Apache Mahout[4] is used. Apache 
Mahout is machine learning and data   mining library. 
Currently Mahout supports mainly three use cases:  
Recommendation, Clustering and Classification. 
 
Recommendation: Recommendation mining takes 
users' behavior and from that tries to find items users 
might like. 
 
Clustering:  Clustering takes a collection of 
documents and groups them into sets of related 
documents. 
 
Classification:  Classification learns from documents 
in existing groups and assigns new documents to an 
existing group. 
 
E. Apache Lucene 
Apache Lucene[5]  is a high-performance, 
full-featured text search engine library written entirely 
in Java. It is a technology suitable for nearly any 
application that requires full-text search, especially 
cross-platform.  Apache Lucene is an open source 
project available for free download. 
 
F. Cronjobs  
In Linux, Cron[6] is a daemon/service that executes 
shell commands periodically on a given schedule. A 
crontab file has six fields for specifying minute, hour, 
day of month, month, day of week and the command to 
be run at that interval. See below: 
 

 
 

III. EXISTING SYSTEM 
 
There are lots of Product Review Systems existing 
now a days,where consumers can post their reviews 
about the products in terms of comments, like-dislike 
and star rating. Some of the existing PRS’s are as 
follows, 

1. Epinions  
2. ConsumerSearch 
3. Mouthshut 
4. Wired 
5. TestFreaks 
 
Table I shows some of the main differences between 
proposed PRS and existing PRS’s. 
 
I. Comparison of Existing systems with Proposed PRS 

 
 
Drawbacks of Existing Systems 
In Epinions, User cannot post reviews about product 
instead experienced writers post reviews of products 
and get paid for them. And also there are limited 
choice of items available to review. 
 
In ConsumerSearch[8], Product users can not post 
their reviews instead it is going to take reviews from 
other sites to produce new reviews. 
 
In MouthShut, the products reviewed include general 
ones like cars, electronic appliances and unique ones 
like credit Cards, Schools and websites. One can only 
view the rating about product. Consumers can not post 
comments, likes and dislikes. And reviews are 
moderated. 
 
In Wired, hardly any user based reviews available. 
Available only limited choice of items to review. Items 
are mainly electronic based. 
 
In TestFreaks, One can only view the rating about 
product. Consumers can not post comments, likes and 
dislikes. 
 
But none of the above existing PRS’s mine the 
comments because of which consumers need to read 
almost all comments about product to make the 
purchasing decision. And also manufacturersof 
product needs to read almost all comments to know the 
opinion of consumers about their product. This 
consumes much time. So to overcome all the 
drawbacks mentioned, proposed PRS is being 
implemented on BigData technology hadoop, where 
consumers can post their reviews about product in 
terms of comment, like-dislike and star rating. Also 
comments are mined into percentage of positive and 
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negative comments which helps both consumers and 
manufacturers to make the quick decisions. 
 
IV. PROPOSED SYSTEM 
 
The proposed PRS architecture has the goal to process 
the BigData. PRS is completely based on the MVC 
architecture. There are mainly 3 modules in Product 
Review System namely User Module, Administrator 
Module and Manufacturer Module. 
 
User Module contains 3 sub modules namely 
Comment, Like-Dislike and Star rating sub modules. 
Comments Sub Module: Registered users can post 
their comments about the product and these comments 
are mined for every 2 hours to find the percentage of 
positive and negative comments of all the products in 
the system. 
 
Like-Dislke Sub Module: Registered users can either 
like or dislike the product based on product 
experience. These like and dislike count would be 
saved in the database, which helps to find the 
popularity of products. Most popular product videos 
would be displayed on the home page along with like 
and dislike counts. These counts also helps to 
recommend products to similar interested users. 
 
Star Rating Sub Module: Registered users can rate the 
product based on product experience. With the help of 
the star rating given to the product, average rating for 
the product can be calculated and displayed along with 
the product advertisement. Thus, this average rating 
helps fellow consumers to make purchasing decisions.  
 

 
Fig 1 : PRS Architecture. 

 
Administrator Module: Administrator of Product 
Review System is responsible for uploading the 
product advertisement into the PRS, if manufacturer 

does not wish to upload product advertisement 
himself. If manufacturer uploads product 
advertisement, it would be reviewed by administrator. 
If the advertisement contains unacceptable contents, 
then administrator sends upload failure notification to 
the manufacturer. And admin is also responsible for 
access restrictions of PRS. 
Manufacturer Module:  Manufacturers can upload 
their product advertisement into the PRS. 
Administrator go through the contents of product 
advertisements and reverts back to manufacturer with 
“upload success” notification or “upload failure” 
notification. If product advertisement contains 
unacceptable content then “upload failure” 
notification would be sent otherwise “upload success ” 
notification would be sent. 
 
In PRS architecture, web service acts as an interface 
between user interface and database.  This web service 
accepts requests from view and with the help of 
controller and model, it retrieves the data from 
database and returns back to the view.    
In PRS architecture, HBase is used to store the 
structured data for example user details, product 
details etc.. and HDFS is used to store the unstructured 
data for example product audio, video ,image. 
 
Data processing is done to generate data analytics 
such as generating percentage of positive and negative 
comments for each product and recommending users 
of similar interest. 
 
V. IMPLEMENTATION 
 
In comment sub module of PRS, Mahout’s Naive 
Bayes classification algorithm[3] is used to classify or 
mine the comments into percentage of positive and 
negative comments in proposed PRS.  Naive Bayes is a  
machine learning algorithm , it is based on Bayes’ 
theorem .This is one of the basic algorithm , used in 
classification and work well at lots of places .There are 
already lots of implementation of this classification 
approach as Spam Filter ,Document classification, etc. 
 
Bayes’ Theorem 
 
P( C | F1,F2,F3…………………….Fn) 
 
where C is class variable and Fi-n are features from F1 
to Fn , also any Fi and Fj are independent(means their 
value are not dependent on each other) 
  
P( C|F1,F2,F3….Fn) = P(C) * P(F1,F2,F.…Fn | C) / 
P(F1,F2,F3….Fn) 
 
P(C) is probability of class C (number of elements 
belongs to class C in whole DataSet), 
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P(Fi | C) is probability of F given C (the probability of 
having this feature in class C), 
P(Fi) individual probabilities of features. 
generally P(C) is known as Priors and  P(Fi | C) is 
known as conditional probabilities. 
 
Now the Baye’s Assumption : 
 
To get the maximum of this function we can neglect 
the denominator and thus we have, 
P( C | F1,F2,F3…..Fn)  =   P(C) * P(F1,F2,F3……Fn | C)  
estimated(posterior) probability for this class is , 
 
P(C) * P(F1 | C) * P(F2 | C)…* P(Fn | C ) 
 

P( C | F1,F2,F3…..Fn)    =  P(C) *   

n

i 1
 P(Fi | C )       

-----------(1) 
 
Where, 
     “n ”  is number of features. 
   
Algorithm  for Calculating Estimated Probability 
 
1. for each class 
2. for each feature 
3. calculate estimated(posterior) probability :  
 

             P(C = cj) * 
 



mjni

ji

,

1,1  P(F=fi / C=cj)     
 
where, 
   “n”  number of features 
   “m” number of classes  
         and update it with the maximum value. 
 
Lets talk about the Mahout Implementation of Naive 
Baye’s algorithm, which is used in text classification. 
 
P(Fm | Ci)  =  count(Fm | Ci )  +  1  / count( Ci ) + |V|    

  |V| -> total number of distinct features 
 
G. Algorithm for Classification  
 
1. read the document 
2. tokenize it 
3. create the tf-idf vector for each word 
4. use model to get the score based on the same  (1) for 
each label 
5. predict the label with highest score 
 
Using Naive Baye's Mahout Classification algorithm 
it is possible to mine the incoming comments into 
either positive or negative which helps consumers to 
make purchaging decisions quickly. Since percentage 
of positive and negative comments would be displayed 

on the web page along with the comments for a 
particular product, consumers who wishes to buy a 
product, no need to waste their time in reading each 
and every comment to make purchaging decision.  
 
Thus comment mining saves the time of consumers 
who wishes to buy products. And this also helps 
manufacturers to know the opinion of consumers 
about their product quickly.    
 

 
Fig 2 : Phases of Naïve Baye’s algorithm 

 
There are two phases 
 
• Training Phase: Create a training dataset 
containing  probable positive and negative comments 
and label each comment as positive or negative 
depending upon the words those comments contain. 
Now perform data pre-processing before passing it as 
input to Naive Baye's algorithm to create Naive Baye's 
classifier(model). Now pass the training set as an 
input to the Naive Baye's algorithm, which generates 
the Naive Baye's classifier(model) assuming features 
are conditionally independent given the class. This 
model contains the prior probabilities of each 
classes(labels) and conditional probabilities of each 
feature(word).Using which, posterior probability can 
be found in the prediction phase.  
 
• Prediction Phase: For any unseen test sample, the 
method computes the posterior probability of that 
sample belonging to each class. The method then 
classifies the test sample according to the largest 
posterior probability. This step must be run 
periodically. 
 
Feature Extractor or Data Pre-processing 
 
Feature extraction is nothing but extracting the 
important words from the training dataset containing 
probable positive & negative comments and test 
dataset, which contribute much in t comments 
classification. 
 
This include 3 steps namely tokenization, stop-word 
removal and case conversion. 
 
1. Tokenization:  All the training dataset and 
incoming test dataset comments must be tokenized. 
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2. Stop-word removal:  All the words which do not 
contribute much in classifying the comments must be 
removed. Ex. 'the', 'a', 'an' etc.. 
3. Case Conversion : To make the Naive Baye's 
classifier(model) case insensitive, case of all the 
comments(training dataset and test dataset) must be 
converted to small case. 
Data pre-processing will be done by apache lucene. 
 
In brief, steps involved in Naïve Baye’s algorithm for 
opinion mining in PRS are as follows, 
1. Obtain training data set manually. 
2. Shuffle it up. 
3. Set 20% (or so) of it aside. Don’t use that portion 

for training. 
4. Create Naïve Baye’s classifier(model) on the 

other 80% of data. 
5. Test the created classifier(model) on the 20% you 

set aside. You test on this portion of the data 
because your classifier(model) has never seen it 
before (it wasn’t part of the training set). 

6.  Record the classifier’s performance. If 
classifier’s performance is more than 75%, then it 
is good enough to classify incoming test dataset. 
otherwise, add some more examples to training 
data set and repeat the steps 2 to 6. 

7. Give test dataset containing comments for all the 
products in the PRS (retrieved from the HBase) as 
input to created classifier(model), it assigns the 
appropriate label(class) to each comment in the 
test dataset and returns as the output. This step is 
repeated for every two hour.  
 

VI. RESULTS 
 
To test the comment classification or mining in the 
proposed PRS, sample training dataset of around 150 
comments has been created with positive and negative 
labels manually depending upon the type of words the 
comments contain. Data processing has been done to 
remove stop words, to tokenize the training dataset 
and to convert training dataset to lower case. After 
data pre-processing, training dataset has been split 
into training  set and test set .Naïve Baye’s 
model(classifier) is created using this training set and 
tested its performance against training set and test set 
as shown in Fig.3 and Fig.4.  
 

 
Fig 3: Performance of the model against training set 

We need to split the training dataset into training set 
and test set to test the performance of the   created 
model. Fig.3 shows the performance of model against 
the training set. There are around 98% of correctly 
classified instances or comments and around only 1% 
incorrectly classified instances. Fig.3 also contains the 
confusion matrix. Confusion matrix shows false 
positive, false negative, true positive and true negative 
comments. 
 
There are 45 true negative, 1 false negative, 40 true 
positive and 0 false positive comments out of 86 
comments. 
 
Fig.4 shows the performance of created model against 
the test set and confusion matrix. According to Fig.4, 
model performance is around 78%. If model 
performance is below 75%, it is better to update the 
training dataset to get good performance.  

 

  
Fig 4 : Performance of the model against testing set. 

 

 
Fig 5 : Classification of positive and negative comments. 

 
Fig.5 shows the classification of positive and negative 
comments in PRS. 
 
Fig.6 shows the percentage of positive and negative 
comments about some product. There are 53% of 
positive comments and 47% of negative comments out 
of total 19 comments for that product. Number in 
green color indicates percentage of positive comments 
and number in red color indicates percentage of 
negative comments.  
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Fig 6 : Snapshot showing percentage of positive and negative 

comments about some product. 
 
CONCLUSION 
 
Developed system allows manufacturers to advertise 
their products and registered users to post their 
reviews about products. Developed PRS generates 
analytics such as percentage of positive and negative 
comments using Mahout's Naive Baye's classification 
algorithm, which helps both user and manufacturers 
to take the right decisions at the right time. This saves 
the time of users who wishes to buy the product 
because it is not necessary them to read each and every 
comment to make purchasing decision. This also 
helps manufacturers to know the opinions of 

consumers about their product quickly. This analytics 
can also be used for product recommendation for 
similar interested consumers.  
 
Future work includes considering wrongly spelled 
words, URL’s, diagrams in the comment 
classification.  
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