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Abstract— With the growth of internet social networking
sites, blogs, forms have gained a tremendous importance.
People comment on these sites to express their opinion. This
information is of great importance for mining useful
information from the text which can be done through opinion
mining. Opinion mining or sentiment analysis is the
computational field of study of people’s opinions, emotions, and
attitude towards particular aspect. In this paper, we are going
to study in depth opinion mining and survey the existing
methods that are being used for opinion mining.
Index Terms— Aspect, Opinion Mining, Sentiment Analysis,
Topic Model.

I. INTRODUCTION
With the advent of web 2.0, several types of social media
sites such as blogs, discussion forums, review websites
community websites and online shopping sites have emerged
that have proved to be useful in determining the public;
sentiment and opinion, towards the particular aspects of the
products.
Thus with the growing use of Internet, use of social media
sites have been increased to a much much larger extent. Even
these days’ online shopping websites have a much larger
gained speed as people mostly prefer these sites for shopping.
There are various merchants offering millions of products
online. For example, 5 millions of products have been
indexed by Bing Shopping. Amazon.com archives a total of
more than 36 million products. Shopper.com records more
than five million products from over 3,000 merchants [3].
Besides the retail Websites, platform for consumers to post
reviews on millions of products is provided by many forum
websites. For example, CNet.com involves more than seven
million product reviews; whereas Pricegrabber.com contains
millions of reviews on more than 32 million products in 20
distinct categories over 11,000 merchants. Such numerous
reviews are very useful for mining useful information from
the subjective for the benefit of Sellers and firms [4].
II. OPINION MINING
Opinion mining often referred to as Sentiment Analysis is
the computational field of study that analyzes people’s
opinions, sentiments, evaluations, appraisals, attitudes, and
emotions towards particular entities such as products,
services, organizations, individuals, issues, events, topics,
and their attributes. The major rich source of review feedback
comments are blogs, forums, social networking sites, online

shopping website, etc. People mostly comment on these sites
from which users and buyers
Machine learning approaches are both supervised as well
as unsupervised. But, opinion mining is basically a
Supervised Approach where we need to train a classifier on
the training set before it is to be applied on a test set. It
combines the techniques of natural language processing,
information retrieval, text analytics and computational
linguistics.
Information gathering is an essential phase before taking a
decision. Online review form sites, and personal blogs,
tweets from twitter facilitate gathering of sentiments of
products or object using information technologies. One of the
main objective of Opinion mining is determining the polarity
of comments whether they express positive, negative or
neutral opinions by extracting features and components of the
object that have been commented in each document.
Opinion mining is carried out at document level,
sentence level, phrase level and aspect level mining based on
the kind of information that is to be extracted from the
opinionated text.
Every review consists of some attributes that must be
considered while studying any review:
Opinion targets: Entities and their features/aspects
Sentiments: positive and negative
Opinion holders: persons who hold the opinions
Time: when opinions are expressed
III. MOTIVATIONAL SURVEY
The motivation behind this survey is that lots of
information is been generated on the web these days. While
buying a new product people mostly prefer to refer the
opinions of other people who have bought the product and
used it. Thus, for mining these essential facts from the
reviews and to provide a short and fruitful output from a
complete review opinion mining is useful [1].
Generally while commenting on a product people
comments mostly about the aspects of the product.
Identifying important product aspects will improve usability
of numerous reviews and is beneficial to both consumers and
firms [3]. Being a consumer, people mostly refer to the
ratings of the product while buying a new product.
Consumers can conveniently make wise purchasing decision
by paying more attentions to the important aspects, while
firms can focus on improving the quality of these aspects and
thus enhance product reputation effectively.
IV. LITERATURE SURVEY
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A. Sentiment Classification
Sentiment classification aims to classify the text in the
document based on its polarity whether the text is having
positive, negative or neutral polarity towards a particular
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aspect. According to (Go et al., 2009), it is not clear which of
these classification strategies is the more appropriate to
perform sentiment analysis. Hence, we study all the
approaches.
The sentiment classification could be basically done via
two approaches:
1. Machine Learning Approach
2. Lexicon based approach
1) Machine Learning Approach
In 2002 Bo Pang , Lee and Vaidyanathan [8] have
suggested some classification techniques after doing
implementation on movie review dataset. Machine Learning
Approaches are best text categorization techniques [8] [9].
Lee et al. proposed that Naïve Bayes classifier is a
probabilistic classifier which uses Bayes theorem [8]. Based
upon the priori probability which is being obtained during
training is used to build model which provides the formula
for posterior probability, to calculate the object belongs to the
result classes, and then make decision that posterior
probability with maximum probability will give result class
[10]. Naive Bayes-based text categorization still tends to
perform surprisingly well (Lewis, 1998); indeed, Domingos
and Pazzani (1997) show that Naive Bayes is optimal for
certain problem classes with highly dependent features[8].
Lee et al. also proposed that Support Vector Machine is a
supervised learning method widely used and best suited for
text categorization. SVM is a binary classifier. The text to be
classified is basically converted into word vectors. Then the
hyper-plane is being drawn using these word vectors to
separate the data instances of one class from another. SVM
finds this hyper-plane using training instances also called
support vectors [9].
Sheng Yuk et al. proposed that decision tree is a technique
of data mining and machine learning. In this algorithm while
travelling from root node to leaf, one entity will get the
prediction result. Classification tree and regression tree are
two basic and major types of decision trees. Classification
tree analysis is applied when the prediction output is discrete
classes. And regression tree is used when predicted outcome
is continuous value [16].
Lim proposed a method which improves performance of
kNN based text classification by using well estimated
parameters [17]. Some variants of the kNN method with
different decision functions, k values, and feature sets were
proposed and evaluated to find out adequate parameters [18].
Anjarie et al. found that using SVM the efficiency of
sentiment classifier have raised to 80% which was better than
NaIve Bayes (NB) and decision tree [19]. Peng Zhang et al.
applied RLSC to various dataset and commented on its
efficiency comparable with SVM [6].
Weka 3.7 is a open source java tool .It is a collection of
machine learning algorithms for data mining tasks. The
algorithms can either be applied directly to a dataset or called
from your own Java. Weka has inbuilt API’s for naive bayes ,
SVM, J48 decision tree classifiers which could be used for
text classification [21].
2) Lexicon based approach
The lexicon Approach predicts sentiment of review text
using databases which contain word polarity values e.g.

SentiWordNet. SENTIWORDNET 3.0, an enhanced lexical
resource explicitly devised for supporting sentiment
classification and opinion mining applications (Pang and
Lee, 2008).Automatic annotation process according to which
SENTIWORDNET 3.0 is generated. This process consists of
two steps, (1) a weak-supervision, semi-supervised learning
step, and (2) a random-walk step [11],[12].The
SentiWordNet 3.0 dictionary consists of numerous number of
synset terms followed by its glossary and the positivity,
negativity and objectivity score for each term where,
ObjScore = 1 - (PosScore + NegScore).
An equation that calculate sentiment polarity of review
text using a resource [13] is

Where, Sw is a polarity score value of word w. This value is
generated for dictionary using function weight (). Issues such
as negation handling, word position in sentence etc are
handled by operator modifier ( ).
B. Topic Modeling
Topic modeling provides a simple way to analyze large
volumes of unlabeled text. Topic modeling captures word
frequencies and co-occurrences effectively. A “topic”
consists of a cluster of words that frequently occur together.
Topic models can connect words with similar meanings and
distinguish between uses of words with multiple meanings.
Firstly, the identification of salient topics needs to be done
which are the aspects of the subject of the review. In this
section, we divide all the topics based on its aspects. For
example, we have mobile reviews and it consists of several
aspects like battery, screen resolution, price, camera quality,
RAM and memory which are the topics of the review. So,
here in this step we apply topic modeling and separate all the
reviews those are related to this topic in order to get the
products reviews. Thus, we can use topic modeling
approaches here for the automatic identification of features
and depending on the prior knowledge of the topics, each
topic works as a feature or one of semantic orientations [22].
T Landauer proposed the Latent Semantic Analysis a
method for extracting and representing the contextual
meaning of words by statistical computations applied to
logare corpus text (Landauer and Dumais, 1997) [20]. LSA is
a term document co-occurrence matrix where terms represent
rows and each column stands for documents. LSA applies
singular matrix decomposition (SVD) to matrix.
David Blei et al. proposed latent dirichlet allocation
algorithm, a generative probabilistic model for collections of
discrete data such as text corpora which was the first of its
kind [14]. LDA is a three-level hierarchical Bayesian model,
in which every item of the collection is modeled as a finite
mixture over an underlying set of topics. LDA is thus used for
topic modeling of text corpus.
Shenghua Bao et al. proposed Latent Dirichlet Allocation
for Emotion Topic Modeling for selecting related documents
based on their emotional preferences [2]. Hence, each
document was classified among 16 emotions. The dataset
used was news review dataset sina.com one of the largest
news portal in China. Also, S. Sujitha et al. proposed LDA
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with an extra layer of emotion topic modeling [15]. Here, an
Emotion Term model was used which was fused with Topic
Model. During the research, it was believed that the human
summarize their emotion of the overall document by the last
sentence of the document.
Xiuzhen Zhang et al. proposed a multi dimensional trust
model for computing reputation trust scores for sellers from
user feedback comments and using Lexical LDA for
dimension ratings and weight [1]. The dataset used was eBay
free text feedback comments on sellers. Detailed seller
ratings for sellers were mainly based on four aspects namely
item, communication, postage time, handling charges. As for
now, the score for each seller is the same for each of his
product. The system consisted that the all good reputation
trust score for each seller was aggregated to be different for
each item that the seller sells which is the first piece of work
on trust evaluation by mining feedback comments [14].
C. Aspect Identification
Aspect is defined as the subject of review on which user
comments such as for a product like “mobile” its aspects
would be “battery”, “display”, “camera”, etc. Aspects are
divided into two type’s implicit as well as explicit aspects
[23]. By explicit it means that aspect itself occurs in the
sentence for example “The camera of this phone is good
quality” here the sentence clearly defines about the good
camera quality of phone. But, the sentence “It’s too large to
handle” does not give a clear view that it is describing about
the large size of the camera.
Hu and Liu firstly proposed the method to extract product
aspects based on association rule mining. The idea behind the
research was that the consumer tends to use the same words
when they comments on the same products aspects, and then
frequent item sets of nouns in reviews are likely to be the
products aspects . In this system, the occurrence frequencies
of noun and noun phrases where counted and only the
frequent nouns are kept as aspects [24].
Qiu et al. proposed the idea that opinion words can be used
to detect product aspects and vice versa, focusing on single
reviews. In this approach, a seed set of opinion words is
combined with syntactic dependencies to identify product
aspects and new opinion words [25]. To detect the polarity of
the newly identified opinion words, they consider the given
polarities of the seed words and make the assumption that
opinion words expressing a sentiment towards the same
aspect in the same review share the same polarity.
Zhu et al. used product aspects and aspect-related terms as
input for their algorithm, and aimed to discover new
aspect-related terms by applying a bootstrapping algorithm
based on co-occurrence between seed terms and new
candidate terms. A sentiment score is again obtained by
accessing an external sentiment lexicon [7].
Zheng Zha et al. identified the aspects extracting the
frequent noun terms in the reviews. For identifying aspects in
the free text reviews, a straightforward solution is to employ
an existing aspect identification approach. They followed the
approach proposed by hu and Liu that the occurrence
frequencies of the nouns and noun phrases are counted, and
only the frequent ones are kept as aspects [3].

V. CONCLUSION
Due to social networking sites, large amount of data is
being generated on internet every second. This data is of rich
source for mining useful information from the text. Opinion
mining Analysis is the field of study that analyzes people’s
opinions, sentiments, evaluations, appraisals, attitudes, and
emotions towards particular entities such as products,
services, organizations, individuals, issues, events, topics,
and their attributes. In this paper, we have seen in detailed
about aspect based opinion mining and techniques for
sentiment classification, topic modeling and aspect
identification.
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