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Abstract- Sentiment Analysis is an ongoing topic of research in Social media mining which is a broad area in Data mining. 
Sentiment Analysis, also called opinion mining, is a type of natural language processing which keep a track on mood of 
people about any particular product or event. People use social networking sites, like twitter, facebook etc, to express their 
opinion and views on wide variety of topics. As these sites are content and opinion rich, companies mine the opinions about 
their products and consider these opinions as feedback to improve their product further. In this paper, we provide nearly full 
image of opinion mining techniques and its brief details. This paper represents recent trends of research in opinion mining 
field.  
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I. INTRODUCTION 
 
Sentiment Analysis or Opinion Mining is the study of 
people’s opinion, attitude or emotion towards an 
event or product. It is a process of finding user 
opinion about particular topic or product. Topic can 
be anything, like, news, event , movie, etc. These data 
find its way on Social networking sites like twitter, 
facebook etc. Main steps included in this task are: 
extraction, pre-processing, analysis of data and finally 
knowledge extraction. [13] 
 
We focus our attention on microblogging social 
networking site twitter . On twitter, people share their 
views and opinions in the forms of “tweet”, which is 
140 character in length. These tweets are the main 
component which determine sentiment of the people 
as these opinions are original and directly from 
user.[2] As the size of tweet is limited, it is easy to 
compute sentiment in tweets rather than long 
documents. 
 

 
Fig1. Sentiment analysis process on product reviews 

II. RELATED WORK 
 
Microblogging is spreading as a new trend on 
internet. Earlier people used to write huge blogs 
which took much time to convey their feelings. But 
microblogging is used to convey opinions within few 
moments. Thus, twitter is a great way to discover 
what people think about a particular topic. [9] 
 
Sentiment Analysis on tweets is done in 2 steps: 
(i)identifying sentiment expression, (ii) determining 
the polarity of tweet. Polarity means whether the 
opinion expressed in a sentence is positive, negative 
or neutral. Different approaches are used by 
researchers to classify the sentiment expressed in 
tweets and trends on twitter. [10] 
 
One of the early researches showed that there was an 
automatic method to classify polarity of tweets. 
Tweets ending with emotion like  were considered 
positive while tweets ending with emotion  were 
considered negative. Unigram and bigram models 
were used for feature space. Their results showed that 
unigram was better than biagram. POS tags were also 
used as features which are not useful in classigying 
tweets.  
 
III. FEATURE SELECTION IN OPINION 
CLASSIFICATION 
 

Some of the current features are[4] :- 
 
 Term presence and frequency: There terms 

are individual words or n-grams and their 
frequency counts. 

 Parts of speech(POS): finding the adjectives 
which are important conveyers of opinion. 

 Opinions words or phrases: Words used to 
express opinions.  

 Negation: Presence of negative words 
change the meaning of the whole sentence. 
For ex:- ‘not good’ is equivalent to ‘bad’. 



International Journal of Soft Computing and Artificial Intelligence, ISSN: 2321-404X, Volume-3, Issue-1, May-2015 

 Sentiment Analysis & Opinion Mining 
 

60 

IV. FEATURE SELECTION METHODS 
 
Feature selection method reduce the original feature 
set by removing irrelevant features for sentiment 
classification . It improves the classification accuracy 
and decrease the running time of algorithm. Most 
common feature selection step is to remove stop-
words and stemming. Most commonly used feature 
selection  methods are :- 
 
a) Pointwise Mutual Information (PMI) 
PMI between class I and word w is given on the basis 
of level of co-occurance between these two. PMI is 
defined by ratio between these values. PMI Equation 
is given by [1]:- 
PMI = log (pi(w)/Pi) 
When PMI>0, then w is positively co-related to class 
I and when PMI<0, then w is negatively co-related to 
class i. 
b) Chi-Square statistic(CHI) 
Chi-square test is done in statistic to test the 
independence of two events. We use this test in 
feature selection to test whether occurance of a 
particular word and particular class are independent. 
High value in this test indicates that null hypothesis 
of independence should be rejected which means 
occurance of term and class are dependent. Thus we 
can use this feature for sentiment classification.  
 
a) Information Gain (IG) 
Information Gain computes importance with respect 
to class attribute. It measures information obtained in 
bits for a text document by evaluating presence or 
absence of that feature in that document. IG is 
calculated by contribution of feature on reducing 
overall entropy. Entropy is the average amount of 
information contained in the document.  
 
d) Gain Ratio (GR) 
Gain Ratio is an iterative process where we select 
smaller set of features in increasing manner. These 
iterations terminate when only predefined no. of 
features terminate. High gain ratio means feature will 
be useful for classification.  
Comparison between feature selection methods 
PMI and CHI are two different ways of calculating 
co-relation between terms and classes. CHI is better 
than PMI as it is normalized value as these values are 
more comparable across terms in same category. 
Among IG and GR, results showed that IG gives 
more consistent result. GR performs overall best as a 
feature selection method.  
 
V. SENTIMENT CLASSIFICATION 
TECHNIQUES 
 
Sentiment Classification Techniques can be basically 
divided into Lexicon based approach and Machine 
Learning Approach. These techniques are explained 
as follows:- 

5.1 Lexicon Based Approach 
Lexicon approach depends on finding opinion lexicon 
which analyzes sentiment of text. This approach has 2 
methods:- Dictionary based and Corpus based.  There 
are 3 main approaches in finding opinion list. Manual 
approach is very time consuming so it is combined 
with either of these two. [5] 

 

 
Fig 2 Sentiment Classification Technique 

 
5.1.1 Dictionary based approach 
Dictionary based approach finds opinion seed words 
and then find their synonyms and antonyms. Small 
set of opinions words are collected manually. Then 
this set is expanded by searching into well known 
corpora like WordNet.  Dictionary also contain 
strength of polarity of each word. Some words holds 
stronger emotions than others.  Major disadvantage is 
inability to find opinion words with specific 
context.[4] 
 
5.1.2 Corpus based approach 
Corpus based approach has seed list of opinion words 
and then find other opinion words in large corpus in 
similar context. It helps to solve the problems of 
finding opining word with context specific 
orientation. Major disadvantage is that this approach 
alone is not as effective as dictionary based approach 
because it is difficult to prepare huge corpus covering 
all the words of English.  
 
5.2 Machine Learning Approach 
Machine learning approach uses supervised and 
unsupervised methods for sentiment 
classification.[11] Both the approaches are discussed 
as follows :- 
 
5.2.1 Unsupervised Learning 
Main purpose of text classification is to classify 
documents in certain categories. In text classification, 
it is sometimes difficult to create labeled documents, 
but it is easy to collect unlabeled documents. 
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Unsupervised method overcome these difficulties. It 
divides the document into sentence and categorize 
each sentence using keyword list of each category. 
Unsupervised learning does not acquire training and 
test sets.[5] 
 
5.2.2 Supervised Learning 
In supervised learning, two sets of documents are 
required: training set and test set. Training set is used 
by a classifier to learn different properties of a 
document and test set is used to evaluate the 
performance of classifier.[11] Different supervised 
learning techniques are discussed below:- 
 
5.2.2.1 Decision Tree Classifiers  
Decision tree classifiers gives a hierarchial 
decomposition of training data in which a condition 
on attribute value is used to divide the data. The 
condition can be presence or absence of one or more 
words. Division of data is recursively done until leaf 
node contain certain minimum no. of records which 
are used for the purpose of classification. 
 
5.2.2.2 Rule based classifier 
Rule based classifier is very simple as the only rule 
applied here is concerned with emotions in the text. 
Like positive emoticons are concerned with 
positiveness in text while negative emoticons are 
concerned with negativeness. This method returns the 
positive and negative emoticons matched in text. 
 
5.2.2.3 Linear based classifiers 
Linear based classifier attempts to determine good 
linear seperators between different classes. Two of 
the most famous linear classifiers are :- 
 
5.2.2.3.1 Support Vector Machine(SVM) 
SVM is the machine learning classifier widely used 
for text categorization. Main principle of SVM is to 
determine linear seperators in search space which can 
best separate the different classes. The tweets to be 
classified are converted into word vectors. SVM 
seeks a decision surface to separate training data 
point into two classes and make decision based on 
support vectors.[3] 
 
5.2.2.3.2  Neural Network (NN) 
Neuron is the basic unit of a neural network and 
nueral networks consists of many such neurons. The 
inputs of neurons are given to vector overlineXi, 
which is word frequency in ith document. Multilayer 
nueral networks are used for non-linears boundaries 
which are used for enclosed regions of a particular 
class. Output of earlier layers of neurons are fed into 
later layers. Training process becomes more complex 
because the errors needs to be back- propogated. 
 
5.2.2.4 Probabilistic classifiers 
Probabilistic classifiers are model mixtures which 
assumes that each class is a mixture of components. 

Each mixture provides probability of sampling a 
particular term for that component. These classifiers 
are also called generative classifiers which are 
discussed below:- 
 
5.2.2.4.1 Naïve Bayes Classifier (NB) 
Naïve Bayes Classifier is a probalistic model based 
on Bayes Theorem, which calculates the probability 
of a tweet based on whether it belongs to positive, 
negative or neutral class. This classifier has a naïve 
assumption that all the classifiers are conditionally 
independent. NB classification model computes the 
posterior probability of class based on distribution of 
words in document. Basic idea is to estimate 
probabilities of categories by using joint probability 
of words and categories. Simplicity of this 
assumption makes the classifier efficient.[10] 
 
5.2.2.4.2 Maximum Entropy Classifier 
Maximum Entropy Classifier is a probability 
distribution estimation technique used for various 
NLP purposes, such as text classification. Main 
principle of maximum entropy classifier is if we don’t 
have much information about data,  distribution of 
data should be as uniform as possible, i.e., to have 
maximum entropy. First step is to identify features to 
be included in the model. Then the expected value of 
the feature is calculated which is used as a constraint 
in model. ME allow us to restrict the distribution to 
have same value as expected of a feature in 
distribution model. [3] 
 
VI. EVALUATION OF SENTIMENT 
CLASSIFICATION 
 
Tweets are classified as positive or negative by 
sentiment classification methods. Effectiveness of 
these methods are determined by the following 
parameters:- 
a)Precision- Precision is the fraction of retrieved 
instances that are relevant 
Precision= TP/TP+FP[9] 
b)Recall- Recall is the fraction of relevant instances 
that are retrieved 
Recall= TP/TP+FN 
c)F1 score- These two measures are sometimes used 
together in F1 score which is a measure of test 
accuracy. [16] 
F1= 2*Precision*Recall/(Precision+Recall) 
d) Accuracy= (TP+TN)/(TP+TN+FP+FN) 
Where, 

 TP= True Positive 
 TN= True Negative 
 FP= False Positive 
 FN= False Negative 

 
CONCLUSION AND FUTURE WORK 
 
In our research, we propose to use twitter to collect 
dataset of tweets using Twitter api. This method can 
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be applied to any language provided the amount of 
twitter data is sufficient. This paper presents an 
overview of recent updates in sentiment analysis 
field. After this analysis, it is clear that enhancement 
in algorithms are open field in this research area. 
Naïve Bayes and SVM are most commonly used 
classifiers.  
 
Many other algorithms are compared to these 
models.[9] In future, work in languages other than 
English can be done as there is lack of research in 
other languages. More work can be done on 
improving the performance measure. Although work 
in this field is advancing fast, lot of problems still 
remains unsolved. [2] 
 
REFERENCES 
 

[1]  Walaa Medhat, Ahmed Hassan, Hoda Korashy, “Sentiment 
analysis algorithms and applications: A survey” ,Ain Shams 
Engineering Journal, Sciencedirect,27May2014 

 [2]  Vijay B. Raut, Prof DD Londhe, “Survey on opinion mining 
and summarization of user reviews on web”, International 
Journal of computer science and information technologies, 
Vol. 5 (2), 2014 

[3]  Sagar Bhuta, Avit Doshi, Uchit Doshi, Meera Narvekar, “A 
review of techniques for sentiment analysis of twitter data”, 
2014 International conference on issues and challenges in 
intelligent computing techniques(ICICT) 

[4]  G. Angulakshmi, Dr.R.ManickaChezian, “An analysis on 
Opinion Mining: Techniques and Tools”, International 
Journal of advanced research in computer and 
communication engineering, Vol.3, Issue 7, July2014 

[5] S. Veeramani, S. Karuppusamy, “A survey on sentiment 
analysis technique on web opinion mining”, International 
Journal of Science and Research(IJSR), Aug 2014 

[6]  Alireza Yousefpour, Roliana Ibrahim, Haza Nulzy Abdull 
Hamed, “A novel feature reduction method in sentiment 
analysis”, International Journal of innovative computing, 
2014 

[7] P.Kalaivani, K.L. Shunmuganathan, “A framework of 
feature selection method for sentiment classification of 
movie reviews by supervised learning machine approach”, 
Ind. J. Sci.Res. and Tech. 2014 

[8]   Malhar Anjaria, Ram Mohana Reddy , “Influence Factor 
Based Opinion mining of Twitter Data using supervised 
Laerning”, 2014 IEEE 

[9]  Seyed Ali Bahrainian, Andreas Dengel, “Sentiment 
Analysis and summarization of twitter data”, 2013 IEEE 
16th international conference on computational science and 
engineering 

[10]  BalakrishnanGokulakrishnan, Pavalanathan Priyanthan, 
ThiruchittampalamRagavan, Nadarajah Prasath, AShehan 
Perera, “Opinion mining and sentiment analysis on a Twitter 
data stream”, The International conference on advances in 
ICT for emerging regions- ICTer 2012: 182-188 

[11]   G. Vinodhini, RM.Chandshekaran, “Sentiment Analysis and 
Opinion Mining: A survey” International journal of 
advanced research in computer science and software 
engineering, Vol.2, Issue 6, June 2012 

[12]  Alexander Pak, Patrick Paroubek, “Twitter for Sentiment 
Analysis: When resources are not available”,  2011, 22nd  
International Workshop Database and Expert System  
Application  

 

[13]  Khairullah Khan, Baharum Baharudin, Aurnazeb Khan, 
Ashraf Ullah, “Mining Opinion Components from 
unstructured reviews: A review”, Journal of King Saud 
University- Computer and Information Sciences 2014 

[14]   Emma Haddi, Xiaohui Liu, Yong Shi  “The role of text pre-
processing in sentiment analysis”  Information Technology 
and Quantitative Management (ITQM2013), Procedia 
Computer Science  17 ( 2013 )  26 – 32 

[15] Neethu M S, Rajasree R, “Sentiment Analysis in twitter 
using Machine Learning Techniques”, 4th ICCCNT 2013, 
July 4-6, 2013 

[16]  S Padmaja , Prof. S Sameen Fatima  “ Opinion Mining and 
Sentiment Analysis- An Assessment of People’s belief: A 
Survey” International Journal of Ad hoc, Sensor & 
Ubiquitous Computing (IJASUC) Vol.4, No.1, February 
2013. 

 
 
 


 

 


