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Abstract - Opinion mining is a way to retrieve opinions through search engines, Web blogs and social networks. It’s today’s 
trend that people tend to seek opinion on everything for which we need an efficient Opinion Mining System. In top of our 
research, we have successfully developed a high-precision opinion mining system which will evaluate opinions from various 
sources that helps to every level of user. The most successful supervised methods like decision tree have been deployed in 
our system. With current systems we have learned that location is not considered as a factor in evaluating opinions that will 
not be helpful in all the cases. Considering this we have taken critics location as an additional factor in evaluating opinions.    
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I. INTRODUCTION 
 
The opinion of people has always been an essential 
information most of us during the decision-making 
process. Unlike older days, internet and Web have 
now (among other things) made it possible to find out 
about the opinions and experiences of those in the 
vast pool of people that are neither our personal 
acquaintances nor well-known professional critics - 
that is, people we have never heard of. And 
conversely, more and more people are making their 
opinions available to strangers via the Internet. 
Opinion mining in particular for market research 
requires large quantity of data. With the support of 
technology available now it is ease to collect required 
data through social media and other online review 
systems. It is also necessary to spot the characteristics 
of the product in addition to the user reviews. There 
are mainly four predominating problems viz. 
subjectivity classification, word sentiment 
classification, document sentiment classification and 
opinion extraction [4]. As we mentioned earlier the 
sensible classification of product characteristics as 
well as reviews will enhance the decision supporting 
skills of any opinion mining system. 
 
Various techniques exist that can be used for 
sentiment analysis task [6]. The main approaches are 
Supervised Methods or Machine Learning and 
Unsupervised Methods or lexicon-based. Machine 
learning approach uses dataset for training classifier 
which will be further applied for defining sentiment 
of a particular text. The lexicon-based method uses 
the semantic orientation (SO) of words or phrases to 
define whether a text is positive or negative. 

 
II. LITERATURE REVIEW 
 
Feature extraction is the primary task in opinion 
mining i.e., Target subject/object’s feature reviewed 
by author needs to be extracted. The features can be 

divided into explicit and implicit [10]. Explicit 
features are direct comments and Implicit were 
indirect comments. The review may contain 
infrequent features and that needs Pruning approaches 
to improve the precision of feature extraction [12]. 
Same author proposed an idea to extract implicit 
features by manually labeling the words related to the 
feature [9]. Lexicon based approaches were another 
popular approach in in Opinion mining. The idea is to 
build the lexicon dictionary with known sentimental 
words. The adjectives and verbs of the sentences will 
be reviewed carefully to build the lexicon base [11]. 
With growing technology Machine learning 
approaches comes into play and document level 
opinion identification is made possible with this [14]. 
Turney [16] proposed a successful idea to perform 
unsupervised classification method that will perform 
opinion mining with Web Search Engines. A more 
sophisticated approach developed on mid 90’s, which 
used a WordNet distance based method to determine 
the opinion orientation of a given adjective [13].  
 
There is another approach known as random walk 
model over a word relatedness graph to produce a 
sentiment estimate for a given word. This method 
uses WordNet synonyms and SentiNet dictionaries to 
build a word relatedness Graph [5]. The contextual 
subjectivity is another important consideration in 
corpus based approach that means that although a 
word or phrase in a lexicon is marked positive or 
negative, but in the context of the sentence expression 
it may have no opinion or have the negative opinion 
[7]. 
 
III. METHODOLOGY 
 
1. Decision Tree 
Decision tree is basically the hierarchical 
decomposition of the data space. The hierarchical 
decomposition will be based on the attribute value of 
the node [3]. The hierarchical decomposition will 
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happen until meeting the classification conditions. 
The identified leaf nodes will be used for 
classification. For a given test instance, we apply the 
sequence of predicates at the nodes, in order to 
traverse a path of the tree in top-down fashion and 
determine the relevant leaf node. The portion of the 
data which is held out is used in order to determine 
whether or not the constructed leaf node should be 
pruned or not. Decision tree supports many other 
ways of classifications. It may not be necessary to 
identify individual attributes we may need to check 
the collective attribute value which may be an 
opinion classification. Such correlated sets of terms 
and attributes can be identified and decomposed into 
leaf nodes of decision tree. In Decision Trees the 
predicate the predicate or the attribute value of the 
subject is used to decompose the data space 
hierarchically.  The classification rules for decision 
tree will be calculated from the available training 
data.   
 
2. Naive Bayes 
Naive Bayes is a simple and efficient data mining 
approach that can be used for opinion classification. 
Naïve Bayes classifier is a probabilistic approach 
integrating the Bayes’ algorithm that allows to 
compute probability of features [1] belonging to a 
label: 
P (label|features) = P (label) * P (features|label) / P 
(features) 
Where 
P (label|features) is the posterior probability of 
features belonging to a label (positive or negative) 
P (label) is the prior probability of a given label, 
P (features|label) is the conditional probability that 
the particular feature in features appears given label 
P (features) is the prior probability of the feature in 
features. If the features were independent to each 
other, the Naives can be calculated as below, 
 

 
 
The individual feature is referred as fi(π). 
Although Naive Bayes model assumes that features 
are generated independently of their positions, it still 
gives good result in real tasks. 
The main goal of the classification is to define the 
label the feature belongs to. Therefore, we do not 
interested in finding the probability itself, however, 
the most probable label has to be defined. Naïve 
Bayes classifier uses the maximum a posteriori 
(MAP) estimation to define the most probable label 
 ݈ܾ݈ܽ݉݁ܽ
 

 

 
IV. DATA AND PREPROCESSING 
 
We have deployed supervised methods in our 
experiment. This requires training dataset. We have 
collected two datasets for training classifiers. The 
first dataset is a dataset we introduce here is the 
reviews about the Samsung Galaxy Note8 mobile. 
Although n number of reviews available we have 
taken 280 of them and they were equally positive and 
negative. We have taken 30 positive reviews and 12 
negative reviews from the training data and consider 
them as testing data. We have taken calculated 
percentage of data from training data for testing. As 
so the training data can be evaluated with that 
percentage of testing data. We have considered the 
Samsung Note 8 data as it is trendy and good enough 
to contain variety of opinions. The second dataset 
were the reviews about the library of Annamalai 
University. We have taken this subject as to showcase 
the variety and to establish that our researches can 
evaluate opinions of any particular subject, not only 
products. The training data includes total of 140 
reviews, which are labeled as positive and negative 
and 14 among them were tested. We have represented 
the discussed statistics in the below table Table 1. 

 

 
Table 1: Training & Testing Data Statistics 

 
The primary step to be considered on preprocessing is 
to identify and skip the unnecessary words. 
Preprocessing is crucial in performance tuning and 
the computation time. The irrelevant data can slower 
the learning process and decrease the efficiency of the 
system in general. We have identified and highlighted 
the general follow-ups [2] for Preprocessing as 
specified below: 
 Removal duplicates – We may receive similar 

reviews and that has to be removed to speed up 
the mining. 

 Removal of special characters – The special 
characters have no impact on opinion mining and 
it will be additional burden to our experiment. So 
it has to be identified and kept out of the 
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evaluation. 
 Removal of hyperlinks – Hyperlinks and data 

reference to that will highly influence the 
performance. That has to be eradicated to make 
the classification simple. 

Truncating elongated words – Long words like 
“soooooper”, “verrrry” needs to be identified and 
kept out of the loop to avoid unnecessary 
classification. 

 
V. RESULTS AND ANALYSIS 
 
We performed our experiments with two different 
datasets. The first dataset contains the reviews of 
Samsung Note 8 mobile phone and second dataset 
contains reviews about library of Annamalai 
University. Our Opinion Mining System evaluates the 
reviews using two different approaches Decision Tree 
and Naïve Bayes. Both datasets were tested with both 
the approaches. We have developed our own tool to 
perform this mining and our tool will run successfully 
with any basic configuration. In Decision tree we 
have used Boolean logic to generate the predicates 
and identify the essence of review. With Naïve Bayes 
approach we will identify the opinions and classify it 
based on its sentiment to frame a training set. We will 
identify and frame the training set into our database. 
With the help of that DB we will evaluate the 
reviews. 
Opinions can be classified differently based on its 
features and lexicons. We have proposed the most 
general category as to classify the reviews or opinions 
to make it simple. Any of our input opinion will fall 
among these categories, 
 Positive – If the majority of opinions appear 

positive. 
 Negative – If the majority of opinions appear 

negative. 
 Neutral – If the opinions equally dispersed with 

positive and negative features. 
However the generated report alone will not ensure 
the precision of our system. So that we have cross 
validated it to improve and display the effectiveness 
of our system. The Classification algorithms were 
highly effective based on evaluation and estimation 
of few metrics [15] Listed in Table 2. Moreover the 
resources adapted by the algorithms and cost impact 
of that with respect to performance are an important 
factor that has to be considered. 

 
As we discussed these metrics decides the success of 
classification algorithm, let us discuss the way to 
estimate them.  
Accuracy = ∑(x+y) / ∑(x+y+x~+y~) 
Where, 

X denotes the positive opinions which are really 
identified as positive. 
Y denotes the negative opinions which are really 
negative. 
x~ denotes the negative opinions falsely identified as 
positive. 
y~ denotes the positive opinions falsely identified as 
negative. 
With similar parameters precision can be estimated 
as., 
Precision = x / (x+ x~) 
With the above precision estimation we can predict 
the hit rate of positive classifiers. Higher the hit rate, 
the precision is higher. 
Recall = x/ (x+y~) 
The recall reveals the classifiers ability to predict the 
percentage of positive answers out of the expected 
positive opinions. 
 

퐹1= 2∗푝푟푒푐푖푠푖표푛∗푟푒푐푎푙푙/푝푟푒푐푖푠푖표푛+푟푒푐푎푙푙 
 

The balance between the above two metrics can be 
estimated using harmonic mean formula given above. 
By estimating our system with the above metrics we 
have noted that with small dataset the metrics value 
goes lower. Higher the dataset the accuracy is more. 
The highest Mean value we have reached on 
estimating F1 was 85.20 % with above 5000 words. 
However with most appropriate words the rate goes 
higher with smaller data. 
 
CONCLUSION 
 
This paper analyzes two classification algorithms that 
can be used for opinion mining. With reference to 
prior researches we have found that majority of 
opinion mining were more successful with supervised 
machine learning approaches. We have successfully 
analyzed both algorithms, tested well and their 
performances were estimated. Additional to most of 
the opinion mining researches we have preferred 
location of the reviewer. We have learned that the 
opinion varies based from location to location. This 
will be more helpful to institutions, organizations and 
researchers in decision making and to improve 
themselves. 
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