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Abstract— Sentiment analysis is developing area of research
to extract the subjective information by applying Natural
Language processing and Machine learning techniques. The
ﬁeld of opinion mining also called as sentiment analysis.
Social media helps in connecting themselves with social
networking sites. E-Commerce business is developed rapidly
and larger number of products is sold online. Products are
now available on the Internet. The challenges area defines
extract reviews from large number of reviews, because it is
impossible to read all the reviews. Reviews can be given
based on features of products. This paper presents the
Machine learning techniques which including decision tree,
Support vector Machine, naïve Bayes classifier, Maximum
Entropy classifier and Evaluation formulas of opinion,
Extract Product Rating reviews.
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train a classifier on the training data. Once a supervised
classification technique is selected, then an important step:
decision to make is feature selection[2].The important
product aspects are identified based on two observations: 1)
the important aspects are usually commented on by a large
number of consumers and 2) consumer opinions on the
important aspects greatly influence their overall opinions on
the product.To perform sentiment analysis the most and
common source of data set are web pages, social web site like
face book , twitter, YouTube etc.[2]

I. INTRODUCTION
Data mining (DM) is a widely used and popular knowledge
extraction method for knowledge discovery also called as
KDD process. The opinion is used by manufacturers,
politicians, news groups, and some organization to know the
opinions of customer, people, End user and Websites. If users
get clear idea about product reviews and service huge amount
of users are using the Internet to post the opinions about the
Services or products. Reviews or Comment will be easier to
help for user to take the right decision. Today, we are in 21st
century and people do not find time to come & interact with
each other to make decision to purchase effective product or
services. Social media services helps in connecting
themselves with social networking sites like flipkart, amazon,
Snapdeal, Jabong through which now users can stay far and
yet remain connected. Recently, there has been a lot of
interest in the continuum between completely supervised and
unsupervised learning Classification is used for social
network opinion mining.[1] The social media, blogs, forums,
e-commerce web sites, etc. encourages people to share their
reviews, emotions and feelings publically. Opinions as
feedback from the customers can improve the quality of their
product or services. It also very useful for decision makers or
policy makers and organization. In presence the usage of the
Internet increases across a worldwide various of fields. A
number of machine learning approaches are used to
distinguish the Reviews given by customers for their product.
These techniques are Support Vector Machines (SVM),
Naïve Bayes (NB), and Maximum Entropy .Machine learning
approaches starts from collecting training dataset, then to

Fig. 1: Workflow of Opinion Mining [3]
II. BASIC REQUIREMENT FOR OPINION MINING
A. Sentiment Analysis of Data Set Domains:




Reviews - product, movie and music reviews.
Web discourse – Social Website (face book, twitter,
YouTube).
News articles – Online articles and web pages.

B. Data Size and Data Source:Data
size
means
the
number
of
sentence/
expression/feedback/review on which techniques are applied
for sentiment analysis. Data source mean that from which
place (e.g. website, movie review, web pages, journals,
customer feedback) data sets have been taken.
C. Accuracy, Precision and Recall
We can see the formula to compute the accuracy, precision
and recall values
Accuracy: Accuracy or Accuracy rate (or percent correct), is
defined as the number of correct cases divided by the total
number of cases. [5]
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Fig. 2: Training And Testing of Data
Precision: Precision (also called positive predictive
value) is the fraction of retrieved instances that are relevant
or it is the percentage of selected items that are correct
Recall: Recall (also known as sensitivity) is the
fraction of relevant instances that are retrieved or it is the
percentage of correct items that are selected [5] we can
calculate the above mentioned measures by using the
formulas discussed below [5]
Accuracy = (tp + tn) / (tp + fp + fn + tn)
Precision = tp / (tp + fp)
Recall = tp / (tp + fn)
 False positives (FP) - number of reviews incorrectly
labeled as belonging to particular class.
 False negatives (FN) - number of reviews were not
labeled as belonging to the particular class but should
have been labeled.
 True positives (TP) - number of reviews correctly labeled
as belonging to particular class (positive/negative).
Actual Class (Observation)

Predicted
class
(Expectation)

tp
(true positive
Correct result)

fp
(False positive
unexpected result)

fn
( False Negative
Missing Result)

tn
(True negative
Correct Absent of
Result)

Fig. 3: Machine learning techniques of SA.
Supervised Learning Approach
1) Support Vector Machine,
2) Naïve Bayes
3) Maximum Entropy
4) Decision Tree.

Fig. 4: Classifications of Sentiment Analysis
The data (observations, measurements, etc.) are
labeled with pre-defined classes. It is like that a “teacher”
gives the classes (supervision).
 Test data are classified into these classes too.
 These methods are usually fast and accurate.
 Supervised learning is the Data mining task of inferring
a function from labeled training data.
A. Machine Learning Structure:

Table 1: Discription of symbols used for formulas[5].
III. SENTIMENT ANALYSIS OF MACHINE LEARNING
CLASSIFICATION TECHNIQUES

(Learning = Representation + Evaluation + Optimization)
Classification is most frequently used popular data
mining technique [4]. The aim of Machine Learning is to
develop an algorithm so as to optimize the performance of the
system using example data or past experience. The Machine
Learning provides a solution to the classification problem that
involves two steps: 1) Learning the model from a corpus of
training data 2) Classifying the unseen data based on the
trained model.[7].The classification phase of the process
finds the actual mapping between patterns and labels (or
targets) Active learning, a kind of machine learning is a
promising way for sentiment classification to reduce the
annotation cost [8].
1) Supervised Learning Approach
2) Unsupervised Learning Approach

Fig. 5: Supervised learning structure
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By Bayes Theorem
A Survey Of Classification Methods…
P (A|B) =
(1)

Fig. 6: Supervised learning Algorithms
B. Support Vector Machine:
Support Vector Machines (SVMs) are a set of supervised
learning methods which have been used for Classification,
regression and outlier’s detection. Basically Support Vector
Machine is a binary classifier that classifies the samples into
either true class or in false class. There are number of benefits
for using SVM such as: i) It is versatile because holds
different kernel functions can be specified for the decision
function. ii) It is effective is high dimensional space, iii) Uses
a subset of training points in the decision function so it is also
memory efficient, Common kernels are provided, but it is also
possible to specify custom kernels. The support vector
machine method is a particular way to learn linear
classification model. Using appropriate kernels, these
methods can thus actually learn non-linear models and also
handle naturally the complex data types that are often met in
the context of computational biology. Compared with other
methods, SVMs usually provide state-of-the-art results but
like neural networks, they are essentially black-box models
and not easy to use for non-specialists.
Advantages of SVMs:
 High accuracy,
 Nice theoretical guarantees regarding over fitting
 Memory-intensive and hard to interpret
C. Native Bayes Classifiction:
Naive Bayes is a probabilistic learning method that assumes
terms occur independently. In order to incorporate unlabeled
data, the foundation Naïve Bayes was build. The task of
learning of a generative model is to estimate the parameters
using labeled training data only. The estimated parameters are
used by the algorithm to classify new documents by
calculating which class the generated the given document
belongs to The naive Bayesian classifier works as follows:
1) Consider a training set of samples, each with the class
labels T. There are k classes, C1, C2, . . . ,Ck. Every
sample consists of an n-dimensional vector, X = { x1,
x2, . . . ,xn}, representing n measured values of the n
attributes, A1,A2, . ,An, respectively.
2) The classifier will classify the given sample X such that
it belongs to the class having the highest posterior
probability. That is X is predicted to belong to the class
Ci if and only P(Ci |X) > P(Cj |X) for 1= j = m, j≠ i.
Thus we find the class that maximizes P(Ci |X). The
maximized value of P(Ci |X) for class Ci is called the
Maximum posterior hypothesis.

Fig. 7: Naive Bayes model
The simplicity of the naïve bayes theorem is very
useful when it comes to document classification The main
idea is to estimate the probabilities of categories given a test
document by using the joint probabilities of words and
categories. The simplicity of the Naïve Bayes algorithm
makes this process efficient has proposed an improved
version of the Naïve Bayes algorithm and a unigrams +
bigrams was used as the feature, the gap between the positive
accuracy and the negative accuracy was narrowed to 3.6%
compared to when the original Naïve Bayes was used, and
that the 28.5% gap was able to be narrowed compared to
when SVM was used. [9] As shown in the below figure, the
links in a Naive Bayes model are directed from output to
input, which gives the model its simplicity, as there are no
interactions between the inputs, except indirectly via the
output[10].
Advantages of Naive Bayes:
 Super simple technique
 Logistic regression
 Less training data Required
D. Maximum Entropy Classifier:
It is also called as Conditional Exponential Classifier. It uses
encoding technique to convert labeled feature set to vectors
and then weights are calculated for each feature to determine
most relevant label for a feature [11].
E. Decision Tree:
This algorithm is prediction based model. The knowledge
source used for the decision tree is another classification
method[12]. Decision Trees are trees that classify instances
by sorting them based on feature values, where each node in
a decision tree represents a feature in an instance to be
classified, and each branch represents a value that the node
can assume [10]. A decision tree is a classifier expressed as a
recursive partition of the instance space. The decision tree
consists of nodes that form a rooted tree, meaning it is a
directed tree with a node called “root” that has no incoming
edges. All other nodes have exactly one incoming edge. A
node with outgoing edges is called an internal or test node.
All other nodes are called leaves . In a decision tree, each
internal node splits the instance space into two or more subspaces according to a certain discrete function of the input
attributes values.
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1) Preprocessing of opinion:
In this process noise or common words are removed by
comparing with list of common words. Product features are
usually noun or noun phases.
2) Extraction of feature-phrases of products:
In this process we extract feature phrase pattern. Some of the
positive and negative phrases are used in the customer
Opinions [6]. Holds well-organized knowledge structure[14].
IV. APPLICATIONS AREAS OF OPINION MINING AND
SENTIMENT ANALYSIS

Fig. 8: Decision Trees for “buy_computer”
Advantages of Decision Trees
 Produce intensive results
 Easy to understand
 Easy to interpret and explain
F. UNSUPERVISED LEARNING (Clustering):
Class labels of the data are unknown. Given a set of data, the
task is to establish the existence of classes or clusters in the
data. The model is not provided with the correct results during
the training. Clustering comes under unsupervised learning.

Opinion based or feedback based application are more helpful
to user for right decision to purchase product, now a days, the
natural language processing are shows much interest in
Sentiment Analysis and Opinion Mining system. Customers’
reviews and experience are very useful Attributes in decision
making process. The major applications of Opinion mining
and sentiment analysis are the following [14]. Purchasing
Product or Service Quality Improvement in Product or
service Marketing research Recommendation Systems
Detection of “flame” Opinion spam detection Policy Making
Decision Making
V. CONCLUSION

Fig. 9: Unsupervised learning structure

In This review paper gives the brief ideas about different
techniques of machine learning field to mining opinion from
various shopping site for their sold product based on reviews
given by customers. Also this literature survey paper it is seen
that sentiment analysis/opinion mining play vital role to make
decision about product or services. To mine the opinions of
the people opinion mining and sentiment analysis is the best
approach. From this survey, it can be concluded that
supervised techniques provide better accuracy compared to
dictionary based approach. More future research works could
be committed to rating product based on features and give
rank.
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