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Abstract— Sentiment analysis or opinion mining is the 

computational analysis of people's opinions, feedbacks, 

attitudes, viewpoints and emotions towards a particular 

product, entity, individual, event, issue, service, and topic. 

Now-a-days millions of people are sharing their views daily 

on social networking platform. There is a huge amount of data 

present in the web and a huge amount of data is being 

generated rapidly. People are focusing on developing a 

system that can identify and classify sentiments or opinions 

hidden in the data. Presented mining system is useful for 

capturing public opinion on products, marketing policies, 

social events and company strategies. The main aim of this 

survey is to provide whole image of sentiment analysis along 

with its techniques. This paper also states Challenges and 

applications of sentiment analysis. 
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I. INTRODUCTION 

In the past decade the new forms of communication has been 

introduced, such as social networking, micro-blogging, text 

messaging and many others.  These websites are good sources 

of data for text analytics, opinion mining and sentiment 

analysis. Now-a-days people rely on others opinions that are 

stated on the web or internet in order to take any decision. 

Decision is a combination of own reason and other’s 

opinions. Thus, Sentiment Analysis has gained a worldwide 

importance in research work. People are intended to provide 

a system that can classify the opinions and choices. 

Sentiment analysis is a part of natural language 

processing for tracking the interest of the public. Sentiment 

Analysis which is also known as opinion mining is the 

process of determining whether a piece of writing is positive, 

negative or neutral. It is the process of deriving the opinion 

or attitude of a speaker or a writer with respect to some topic, 

product or the overall contextual polarity of a document.  A 

common use of this technology is to discover how people feel 

about particular brand, product, company strategy, and 

service. It involves building a system to collect and examine 

opinions about the product from blog posts, comments, 

reviews or tweets [8]. 

There are so many different techniques available for 

sentiment analysis. Mainly these techniques are divided into 

two categories: Machine learning approach and lexicon based 

approach. Thus, it is called supervised machine learning. In a 

machine learning classification, two sets of documents are 

required: training data set and a test data set. Lexicon based 

approach uses sentiment dictionary with opinion words and 

match them with the data to determine polarity. 

Sentiment analysis is of two types: 

Subjective/Objective classifier and Feature/Aspect based 

classifier. Subjective/Objective classification defined as 

classifying a given text into one of two classes: objective or 

subjective. This classification can sometimes be more 

difficult than polarity classification. The subjectivity of 

words and phrases may depend on their context and an 

objective text may contain subjective sentences [1]. 

Feature/aspect based classification determines the opinions or 

sentiments expressed on different features or aspects of 

entities and things. 

 
Fig. 1: Types of Sentiment Analysis 

There are 3 levels of sentiment analysis [3]: 

1) Document Level 

Examining the overall sentiment expressed in the whole 

document. This can be works best on the assumption that the 

whole comment or document only discusses one topic. 

2) Sentence Level 

In this approach every sentence is considered as an entity and 

analysis is applied on individual sentence. Sentence level 

sentiment is obtained from opinion holder words. 

3) Aspect Level 

Feature level opinion mining is also known as aspect based 

opinion mining. It performs fine grained analysis on aspects 

or phrases. 

II. SENTIMENT ANALYSIS 

Sentiment analysis is the process of mining attitudes, 

opinions, point of views and emotions from text, speech, 

comments, tweets and other database sources through Natural 

Language Processing (NLP). It's also referred as subjectivity 

analysis or opinion mining because it describes someone’s 

feeling towards particular thing. Sentiment analysis classifies 

opinions text into categories like "positive" or "negative" or 

"neutral" [9]. This forms 3 sentiment classes as follows: 

 Positive Sentiment: For example given sentence is like 

“I like the latest version of browser, it gives great 

performance.” This sentence has positive polarity as it 

contains positive words “like”, “great”. 

 Negative Sentiment: For example given sentence is like 

“This is not a nice movie, I will never watch it again.” 

This sentence has negative polarity as it contains 

negative words “not”, “never”. 

 Neutral Sentiment: For example given sentence is like “I 

love the summer in New York, but I hate the winter.” 
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This sentence has neutral polarity as it contains both 

positive and negative words “love”, “hate”. 

A. Basic Terminologies: 

 Opinion: Attitude, belief, thought, or view about any 

entity or object based on knowledge or experience. 

 Sentiment: Opinion that provides someone’s feeling. 

 Opinion Holder: The person who expresses their views 

about any object or entity. 

 Object: The object could be anything such as product, 

services, events, etc. Therefore it is also called as the 

entity about which the opinions are stated. 

 Feature: The attribute of the object based on which 

polarity decisions are made. 

B. Data Sources: 

 Review Sites: A large and growing body of user-

generated reviews is available over the internet. The 

reviews for products or services are usually based on 

opinions expressed in different sites in different format. 

Companies consider these reviews of customer in order 

to provide proper products and customer satisfaction. 

These reviews are collected from e-commerce sites such 

as www.amazon.com, www.CNET.com, 

www.reviewcenter.com which hosts millions of product 

reviews by consumers [7]. 

 Data Sets: Movie review data are most widely used 

datasets that are extracted from well known websites. 

Other dataset which is available online is multi-domain 

sentiment (MDS) dataset. 

(http://www.cs.jhu.edu/mdredze/datasets/sentiment).  

The MDS dataset extracted from Amazon.com including 

Books, DVDs, Electronics and Kitchen appliances, with 

1000 positive and 1000 negative reviews for each 

domain. 

 Microblogging: Twitter is a most popular microblogging 

service where user can post small messages called 

"tweets". It is a good feedback mechanism that provides 

real time information which is used by many companies 

to understand their consumers. 

 News Articles: Websites such as www.thesun.com, 

www.cnn.com, www.thehindu,com has news articles 

which allow the readers to comment on any current event 

or issue [4].  

 Blogs: Due to an increasing usage of the internet, 

blogging and blog pages are growing rapidly. Blogging 

sites have become the most popular means to express 

one’s personal opinions. Now-a-days people express 

their opinions or views about a particular product, 

service, event or issue on blog posts. 

C. Sentiment Analysis Framework: 

 
Fig. 2: Sentiment Analysis Process 

Fig.2 shows sentiment analysis process. Data is 

collected from different resources such as blogs, social 

networking sites, microblogging sites, articles, emails, text 

messages, etc. People give their views and opinion in 

comments or posts in unstructured format. This data is 

processed in per-processing phase [6]. From that processed 

data features are collected. Features like Part-Of-Speech, 

term or document frequency, opinion words or phrases are 

extracted. After that sentiment classifier is applied. 

According to application, classification approach like 

machine learning or lexicon based technique is applied on it. 

At the end data polarity is stated in positive, negative, or 

neutral form. 

1) Data preprocessing: 

 Tokenization: 

Tokenization is the process of segmenting the 

sentences into words or phrases which is called as token. 

Tokenization is one of the most basic, yet very important 

steps in text mining. Tokenization process also removes white 

spaces and other symbols or special characters. 

 Filtering: 

Filtering is the process of cleaning of raw data. In 

this step, URL links for e.g. “http://twitter.com”, special 

words in twitter e.g. “RT” which means ReTweet, user names 

in twitter e.g. @Sherry where @ symbol indicating a user 

name, emoticons are removed. 

 Stop Words Removal: 

In information retrieval, there exist many words that 

we add as conjunctions in sentences. For example, words like 

a, an, of, there, the, is, are, and, before, while, this, that, and 

so on do not contribute to the sentiment of the data. Also these 

words do not help in classifying the data as they appear in all 

parts of data. These words are removed from the data to avoid 

using them as features. 

 Stemming: 

Stemming is the process of reducing a word to its 

root form. For example, taking, took, taken all these words 

are derived from the root word take. Hence, the stemmed 

form of all the above words is “take”. 
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III. FEATURE SELECTION METHODS 

Feature selection is the process of selecting subset of 

attributes in the row format data. Feature selection methods 

can help to identify and remove unneeded, irrelevant and 

redundant attributes from data that do not contribute or affect 

to the accuracy of the analysis model. Fewer attributes is 

desirable because it reduces the complexity of a model, as 

well reduce dimensionality of data. Simplifying data can 

increase the speed of machine learning process. So this 

process can help classifying model to increase the accuracy 

by fast execution. Some of the feature selection methods are 

described here. 

A. Point-wise Mutual Information (PMI): 

The mutual information is a measure of association used in 

information theory and statistics which provides a formal way 

to model the mutual information between the features and the 

classes [2]. The point-wise mutual information (PMI) that is 

Mi (w) between the word w and the class i is defined on the 

basis of the level of co-occurrence between the class i and 

word w. The expected co-occurrence of class i and word w, 

on the basis of mutual independence is given by Pi ●F(w) and 

the true co-occurrence is given by F(w) ● pi(w).The mutual 

information is defined in terms of the ratio between these two 

values which is given by the following equation: 

 
The word w is positively correlated to the class i 

when the value of Mi (w) is greater than 0. The word w is 

negatively correlated to the class i when the value of Mi (w) 

is less than 0. 

B. Chi-square (χ2): 

Let n be the total number of documents in the data collection, 

pi(w) be the conditional probability of class i for documents 

which contain word w, Pi be the global fraction of documents 

containing the class i, and F(w) be the global fraction of 

documents which contain the word w. Therefore, the χ2-

statistic of the word between word w and class i is defined as 

follows: 

 
χ2 and PMI are two different methods of measuring 

the correlation between terms and categories. χ2 is better than 

PMI point-wise mutual information as it is a normalized 

value. Therefore, these values are more comparable between 

various terms in the same category. 

C. Latent Semantic Indexing (LSI): 

LSI is one of the most famous feature transformation 

methods. LSI method transforms the text space to a new axis 

system. This system is a linear combination of the original 

word features. To achieve this goal Principal Component 

Analysis techniques (PCA) are used. It determines the axis-

system which remains the greatest level of information from 

the variations in the underlying attribute values. The main 

disadvantage of LSI is that it is an unsupervised technique 

which is blind to the underlying distribution of class. 

Therefore, the features found by LSI method are not 

necessarily the directions along which the class-distribution 

of the underlying documents can be best separated. 

D. Term Frequency- Inverse Document Frequency (TF-

IDF): 

TF-IDF is a numerical statistic method which determines 

weight of each term or word in each document. This method 

is used in natural language processing (NLP) and information 

retrieval (IR) of text mining. Determining weight of each 

term evaluates importance of each term in the document. 

Importance of the text increased proportional to the number 

of its occurrence in the document. Basically this method 

determines relative frequency of words in specific document 

through an inverse proportion of the word over the entire 

document. TF is a term frequency of term i in the document j 

and IDF is inverse document frequency of term i. TF-IDF is 

calculated as: 

 

IV. SENTIMENT CLASSIFICATION TECHNIQUES 

Sentiment classification is commonly done by two 

approaches either machine learning or lexicon based 

approach [5]. Combination of these two approaches is also 

carried out for some data corpus. 

 
Fig. 3: Sentiment classification techniques 

A. Machine Learning Methods: 

Machine learning approaches are of two types:  

1) Unsupervised learning: In unsupervised learning there is 

no data categorization for classification. It does not 

provide corrective targets.  

2) Supervised Learning: It is provided with labeled dataset. 

These labeled dataset is used to train the prediction 

model for decision making process. It is having two sets 

of data [1].  

1) Training set 
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2) Test set 

Training dataset is set of data which is used to 

discover predictive relationship. Test dataset is tested in 

constructed prediction model trained by training set. 

1) Naïve Bayes: 

The Naive Bayes classifier is the simplest and most 

commonly used classifier based on Probability. That is why 

it goes under the category of probabilistic classifiers. Naive 

Bayes classification model computes the posterior probability 

of a class which is based on the distribution of the words in 

the document. It uses Bayes Theorem to predict the 

probability that a given feature set belongs to a particular 

class label. It compares the testing contents with the list of 

words to classify the documents to their right category or 

class [6]. 

Naive Bayes classifiers assume that the effect of a 

variable or attribute value on a given class is independent of 

the values of other variable. This assumption is called class 

conditional independence (CCI). The model works with the 

Bag-Of-Words (BOW) feature extraction method which 

ignores the position of the word in the document. 

2) Maximum Entropy: 

The Maximum Entropy Classifier (also known as a 

conditional exponential classifier) converts labeled feature 

sets to vectors using encoding [2]. This encoded vector is then 

used to calculate weights for each feature that determines the 

most likely label for a feature set. MaxEnt do not make any 

assumption related to relation between its features. MaxEnt 

method can handle features overlapping problems better than 

Naïve Bayes classifier. 

This classifier parameters are set of X{weights}, 

which is used to combine the joint features that are generated 

from a feature-set by an X{encoding}. This encoding maps 

each C {(featureset, label)} pair to a vector.  

3) Support Vector Machine: 

Support Vector Machine (SVM) is discriminative algorithm 

that has shown high performance and high accuracy in 

traditional text categorization. SVMs are a supervised 

machine learning method in which a kernel function is used 

to map an input feature space into a new linearly separable 

class space. The basic idea for the training procedure is to find 

a maximum margin hyper plane which is represented by a 

vector that separates the document vectors in one class from 

to other class, considering also the separation or margin is as 

large as possible. In Support Vector Machine basic concept is 

constructing decision planes that define decision boundaries. 

For given labeled training data, the algorithm outputs an 

optimal hyperplane which categorizes new examples. 

4) K-Nearest Neighbor: 

KNN is a non-parametric algorithm; it means that it does not 

make any assumptions on the underlying data 

distribution.KNN is also called “lazy learning” or “instance 

based” algorithm because it does not use the training data 

points to do any type of generalization. KNN assumes that the 

data is in a feature space and it finds k nearest neighbor in 

feature space and labeling the unknown instance with the 

majority class label of the known neighbors. Selection of K 

depends upon the data set and end application. If K=1 then it 

is called nearest neighbor algorithm. Higher value of K 

results in a smoother and less locally sensitive function. The 

accuracy of the KNN algorithm can be severely degraded by 

the presence of noisy or irrelevant data features. 

B. Lexicon Based Methods: 

Sentiment analysis is all dependent on opinion words. 

Positive opinion words are used to express desired states. 

Negative opinion words are used to express undesired states 

[2]. Set of opinion words or phrase are called opinion lexicon. 

There are also two types of approach for lexicon based. 

1) Dictionary-based approach: 

In dictionary based approach all the small set of sentiment 

words which are collected manually with their known 

positive or negative orientations. Then this set is grown by 

searching their synonyms and antonyms in WordNet or any 

another online dictionary. The newly found words are added 

to the seed list and then the next iteration starts execution.  

The iteration process should be stopped when no new words 

are found. Once process is complete, manual inspection set is 

used at last to remove or correct errors. 

2) Corpus-based approach: 

The Corpus-based approach helps to solve the problem of 

finding opinion words with context specific classification. 

These methods depend on syntactic patterns or patterns that 

occur together along with a seed list of opinion words to find 

other opinion words in a large data corpus. 

Sr. 

No. 
Studies Sentiment Technique Data Set Accuracy Precision Recall F1 

1 P.Kalaivani [8] KNN with genetic  algorithm 
Movie 

reviews 
86.00% 87.30% 88.09% 87.69% 

2 Ana, Leandro [12] 
Emoticon based automatic 

sentiment analysis 
Twitter 91.94% 96.46% 96.46% 96.46% 

3 Kaiquan Xu [7] Multiclass SVM 
Amazon 

reviews 
61.00% 61.90% 93.40% 74.20% 

4 Qingliang Miao [7] Lexicon based 
Amazon 

reviews 
87.60% 87.40% 87.60% 87.40% 

5 
Xiaohua, Shaodian 

[10] 
KNN with CRF model Twitter - 81.60% 78.80% 80.20% 

6 
Gamgarn 

Somprasertsri [7] 
Maximum Entropy 

Amazon 

reviews 
- 72.60% 78.70% 75.40% 

Table 1: Performance summery of a survey 

Sentiment 

Classification 

approach 

Classification 

method 
Pros Cons 
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Machine learning 

Naïve Bayes 

 Works well with numeric 

and     textual independent 

data features 

 Poor performance when 

features are highly 

correlated 

Support Vector 

Machine 

 Very accurate 

 Less overfitting 

 Robust results 

 Problem in 2-class 

classification 

 Computationally expensive 

Maximum Entropy 
 Performance good  for    

dependent features 

 Feature selection may 

become complex 

K-Nearest Neighbor 

 Simple and effective 

 Easy to implement 

 Non-parametric 

 Sensitive to irrelevant data 

 Longer classification time 

Lexicon based 
Dictionary based , 

Corpus based 

 Corpus based approach find 

opinion words in context 

specific orientation 

 Assigning opinion to large 

number of seed words or 

lexicon may become tricky 

Hybrid 

Combination of 

machine learning 

and lexicon based 

 Higher accuracy and 

sentiment strength detection 

compared to pure lexicon 

based method 

 More structured and 

readable results in aspect 

orientation compared to 

pure learning method 

 Less robust to noisy data 

Table 2: Advantages and disadvantages of sentiment 

analysis methods 

V. APPLICATIONS 

With the increase usage of internet, huge amount of 

opinionated data is available over various data resources. This 

data has increased the usage of sentiment analysis system. 

Some of its applications are as follows [4]: 

 Business: Many business owners are looking forward to 

sentiment process to know their customer’s choices and 

interests. According to customer preference business 

owners build their marketing strategies. Planning for 

brand tracking, online advertisement, and modification 

of business strategies are also depends on consumer 

choices. 

 Politics: Provides a system for keeping track of current 

issue or event on politics or social work. It also provides 

idea about politician’s position in election through the 

voter’s opinion. 

 Feedback Mechanism: Opinion mining is a great 

feedback mechanism for all the organizations to know 

what people think about their services or products. 

Online reviews of products or services are also used as 

summarization. 

 Recommendation System: Sentiment analysis can be a 

sub-component technology. This system can help not 

recommending those objects that has received negative 

opinions or lower ratings. 

 Public action monitoring and Government intelligence: 

Enables monitoring system through which the 

antagonistic communication can be tracked. Real world 

public action monitoring helps government to know area 

wise public interest like in sports, medicines, education, 

sales trend, etc. 

VI. CHALLENGES 

 Named entity extraction: Named entity extraction is a 

task of identifying all the named entities in the piece of 

data such as organization, location, person, dates, and so 

on. Named entity extraction strategy varies on the basis 

of language, entity type, textual genre, and domain [11]. 

 Domain Dependence: Some opinionated words can have 

different meaning in different domain. Domain 

dependency can produce variable result for the same 

classifier used in other domain. That is why cross domain 

sentiment analysis is the most challenging problem to be 

solved. 

 Spam Detection: Spam reviews or fake reviews are those 

reviews which are generated by competitor organization 

or company to disparage one organization and their 

products. 

 Sentiment Recognition: Some sentence has altering 

opinionated words which may change the overall 

polarity of the sentence. In some cases explicit negation 

of the sentiment is expressed. 

 Classifying subjective and objective parts: Subjective 

parts of sentence represent sentiment bearing content. 

Subjectivity of words may depend on their context and 

objective document may contain the subjective phrases. 

 Language Generalization: Most of the sentiment research 

work is going on language English. So various language 

implementation is need to be done by building different 

dictionary for different domain. 

VII. CONCLUSION 

In this survey paper, we provide the overview of sentiment 

analysis and opinion mining along with type of data sources 

are used in it. We have also listed sentiment analysis 

techniques, machine learning and lexicon based approach 
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together with various feature selection methods. Survey 

results show that the accuracy of machine learning algorithms 

are higher compared to lexicon based methods. We can 

conclude that accuracy of sentiment techniques can be 

increased by combining machine learning and lexicon based 

methods on various datasets. 
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