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Abstract 

The growing popularity of E-commerce, social medias, 

forums, blogs etc. created a new platform where anyone 

can discuss and exchange his/her views, ideas , suggestions 

and experience about any product or services. This trend 

accumulated a huge amount of user generated data on the 

web. If this content can be extracted and analyzed properly 

then it can act as a key factor in decision making. But 

manual extraction and analysis of this content is an 

impossible task, as the content is unstructured in nature 

and it is written in natural language. This situation opened 

a new area of research called Opinion Mining and 

Sentiment Analysis. Opinion Mining and Sentiment 

Analysis is an extension of Data Mining that extracts and 

analyzes the unstructured data automatically. The main 

motive of this paper is to discuss the key concept used in 

Opinion Mining and Sentiment Analysis and also presents 

a comparative analysis of various techniques used in this 

area. 

Keywords: Opinion Mining, Sentiment Analysis, Natural 

Language Processing, Sentiment Lexicon, Sentiment 

Score. 

1. Introduction 

 

The increased popularity of E-commerce, social medias, 

forums, blogs etc. resulted   in a  huge accumulation of 

user generated data on the internet in the form of reviews, 

opinions and comments on different services, events and 

products and this trend is continually growing day by  day. 

Both consumers and producers are beneficiaries of this 

content: consumers can consider others opinion and 

experience while taking decision about any product or 

services and producers can get clear idea about their 

product from the consumer point of view and thereby they 

can increase the quality of the product. But the main 

challenging task is extracting and analyzing the useful 

things from this content. The unstructured nature of the 

content and the natural language used to write these 

content added up the complexity more and it opened a new 

area of research called Opinion Mining and Sentiment 

Analysis. 

 

Opinion Mining and Sentiment Analysis is a Natural 

Language Processing (NLP) technique that automatically 

extracts the opinion, sentiments, attitude, emotions, views 

etc.  in proper context  and classify these into different 

categories like positive, negative , neutral etc. Other terms 

used for this research domain are subjectivity analysis, 

subjectivity detection, appraisal extraction and review 

mining, sentiment mining [1]. It extracts the feeling of the 

author about some topic. The two important tasks involved 

in Opinion Mining and Sentiment Analysis are 1) Opinion 

Extraction: extracting the opinionated phrases, in proper 

context, from free text and (2) Sentiment classification: 

classifying opinionated phrases based on sentiment 

orientation. It utilizes various machine learning techniques 

such as SVM, Naïve Bayes, character Based N-gram 

model etc. for sentiment classification [2]. 

Sentiments can be classified at various levels: Aspects or 

feature level, sentence level and document level. Aspects 

or feature level sentiment classification classifies the 

sentiments based on the sentiments polarity of each aspects 

or feature about some target object and sentence level 

sentiment classification on the other hand classifies each 

sentence based on their sentiment polarity towards some 

topic. In document level sentiment classification the 

polarity of whole document is determined. It classifies the 

entire document into positive or negative or neutral class. 

Generally, two techniques are used for opinion mining and 

sentiment analysis: 1) Machine learning based techniques 

2) Lexicon based techniques. In machine learning based 

techniques various machine learning algorithms are used 

for sentiment classification. Both supervised and 

unsupervised learning algorithm can be used to classify 

text. In Lexicon based techniques, a sentiment dictionary 

with sentiment words are used for sentiment classification. 

The dictionary contains polarity of each word whether they 

are positive, negative and objective words. Polarity of the 

opinion words can be determined by matching those words 

with dictionary words. 

This paper is a humble attempt to study the concepts of 

Opinion Mining and Sentiment Analysis and compare 

various techniques used in this field. The   rest of the paper 

is organized as follows: an overview of the sentiment 
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analysis techniques are presents in section 2 and in section 

3 analysis and comparison of those techniques are 

discussed. Finally the paper concluded in section 4. 

2. Sentiment Analysis Techniques 

Sentiment Analysis can be performed in three ways: 1) 

Sentiment Analysis based on Supervised Machine learning 

technique, 2) Sentiment Analysis by using Lexicon based 

Technique and 3) Sentiment Analysis By combining the 

above two approaches. 

2.1 Supervised Machine learning based techniques 

 

Machine learning based Sentiment Analysis or 

classification can be done in two ways: 1) Sentiment 

Analysis by using supervised machine learning techniques 

and 2) Sentiment Analysis by using unsupervised machine 

learning techniques. 

 

In Supervised Machine learning techniques, two types of 

data sets are required: training dataset and test data set. An 

automatic classifier learns the classification factors of the 

document from the training set and the accuracy in 

classification can be evaluated using the test set. Various 

machine learning algorithms are available that can be used 

very well to classify the documents. The machine learning 

algorithms like Support Vector Machine (SVM), Naive 

Bayes (NB) and maximum entropy (ME) are used 

successfully in many research and they performed well in 

the sentiment classification.  

 

The first step in Supervised Machine learning technique is 

to collect the training set and then select the appropriate 

classifier. Once the classifier is selected, the classifier gets 

trained using the collected training set. The key step in the 

Supervised Machine learning technique is feature 

selection. The classifier selection and feature selection 

determines the classification performance. The most 

common techniques used for feature selection are: 

1)  Opinion words and phrase:  By considering 

adjectives and adverb most of the opinion words 

can be extracted from the document, but 

sometimes nouns or verbs may also express 

opinion. For instance, good, fantastic, amazing, 

bad and boring are all adjective or adverb which 

express emotions while rubbish is a  noun but it 

express a sentiment similarly  hate and like are 

verb but it  express opinion. Once opinions are 

collected, its polarity can be calculated using 

statistical-based or lexiconbased techniques. Hu 

and Liu et al. [7] used a WordNet Api for 

determining polarity orientation of selected 

sentiment words. 

2) Terms and their frequency: uni-grams or n-

grams with their frequency of occurrence are 

considered as features. This technique is used in 

many studies and achieved good result. Pang et al. 

[3] used uni-grams on movie review dataset and 

Dave et al. [4] used bigrams and tri-grams on 

product review dataset. Both studies reported 

better result on polarity determination. 

3) Part of speech (POS) information:  In this 

approach, POS tag of words is used in 

determining the feature. In POS tagging, it tag 

each word by considering its position in the 

grammatical context. Prabowo and 

Thelwall(2009)[6] used this approach in their 

studies and they constructed feature set easily by 

identifying adjectives and adverbs. 

4) Negations: Negation word reverses the meaning, 

so it very important factor in polarity calculation 

[1]. 

 

Pang et al. (2002) [3] used three supervised machine 

learning techniques to classify the text: SVM, Naïve 

Bayes, and Maximum Entropy. They compared the 

efficiency of these three classifiers with different feature 

selection method such as uni-gram, n-gram, combining 

uni-gram and bi-gram and by combining uni-gram and Pos 

tagging. They reached a conclusion that if the feature set is 

small then it is better to consider feature presence than 

feature frequency. While Naïve Bayes performed well on 

small feature set, The SVM performed well on large 

feature space. Maximum Entropy gave better result than 

Naïve Bayes when experimented with large feature space. 

 

Abbasi et al. [8] evaluated the utility of stylistic and 

syntactic features for sentiment classification in English 

and Arabic language. Structural and lexical attributes 

contribute to stylistic feature while manual, semi-

automatic, or automatic annotation techniques are used for 

syntactic features. A new hybridized genetic algorithm, the 

entropy weighted genetic algorithm (EWGA) is introduced 

to improve feature selection process that incorporates the 

information-gain heuristic. They achieved an accuracy of 

over 95% while conducting experiment with SVM 

classifier on movie review data set. The Stylistic feature 

enhanced performance in all test sets. 

2.2 Lexicon Based Method  

Lexicon Based Method is an Unsupervised Learning 

approach since it does not require prior training data sets. 

It is a semantic orientation approach to opinion mining in 

which sentiment polarity of features present in the given 

document are determined by comparing these features with 

semantic lexicons. Semantic lexicon contains lists of words 

whose sentiment orientation is determined already. It 
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classifies the document by aggregating the sentiment 

orientation of all opinion words present in the document, 

documents with more positive word lexicons is classified 

as positive document and the documents with more 

negative word lexicons is classified as negative document. 

The key steps of lexicon based sentiment analysis are the 

following [10]: 

1. Preprocessing:  This step clean the document by 

removing HTML tags and noisy characters 

present in the document, by correcting spelling 

mistakes, grammar mistakes, punctuation errors 

and incorrect capitalization and replacing non-

dictionary words such as abbreviations or 

acronyms of common terms with their actual term. 

2. Feature Selection: This step Extract the feature 

present in the document by using techniques like 

POS tagging. 

3. Sentiment score calculation:  Initialize s with 0. 

For each extracted sentiment word, check whether 

it is present in the sentiment dictionary, If present 

with negative polarity, w then s = s-w or If 

present with positive polarity, w then s = s + w. 

4. Sentiment Classification: If s is below a particular 

threshold value then classifying the document as 

negative otherwise classify it as positive. 

 

 

 

2.2.1 Sentiment Lexicon Construction 

Sentiment lexicon can be constructed in three ways: 1) 

manual lexicon construction, 2) dictionary-based lexicon 

construction and 3) corpus-based lexicon construction. 

In manual lexicon construction, the lexicons are 

constructed manually. It is very difficult and time-

consuming task. In dictionary-based lexicon construction, 

a small set of sentiment words and their polarity are 

determined manually and then this set is widened by 

adding more words into it using WordNet dictionary or 

SentiWordNet dictionary and their synonyms and 

antonyms. In corpus-based lexicon construction, it 

considers syntactic patterns of the words in the document. 

It requires annotated training data to produces accurate 

semantic words.  

Turney(2002)[5]  used unsupervised  machine learning 

approach to classify the review dataset. The algorithm 

classified the review into recommended review and not 

recommended review. Point-wise mutual information 

(PMI) of the words are used to determine the polarity. 

Adjectives and adverbs are considered for feature space 

construction. An accuracy of between 66 - 74% is achieved 

while conducting experiment on datasets from different 

domain such as movie, bank and automobile. 

 

Harb et al. [9] considered two set of seed words having 

positive and negative polarities and by using association 

rule, more seeds are collected from Google Search API. 

The sum of polarities of the sentiment words classified the 

document. For positive categorization of documents they 

yielded 71% while for negative categorization of 

documents they achieved only 62%. 

 

A. Khan et al. [12] conducted a sentence level sentiment 

classification using rule based domain independent 

approach. Sentences are categorized first into subjective 

and objective sentences then sentiment score is calculated 

using SentiWordNet. By considering the sentence structure 

the final sentiment score is calculated. They achieved an 

accuracy of 86.6% at the sentence level.  

 

Zhang et al. [15] used an aspects based sentiment analysis 

to develop a system that finds weakness of the product, so 

that the producers can improve quality of the product. For 

every aspect the system tries to find implicit and explicit 

features and then the related sentiment words. For getting 

accurate sentiment words they used sentence based 

sentiment analysis. The system showed 85.26% recall, 

82.62% precision and about 83.92% F1-measure. 

 

2.3 Hybrid Techniques 

Some researchers combined the supervised machine 

learning and lexicon based approaches together to improve 

sentiment classification performance. 

Fang et al. [16] adopted entirely different approach. They 

considered both general purpose lexicon and domain 

specific lexicon for determining polarity orientation of 

sentiment words and feed these lexicons into supervised 

learning algorithm, SVM. They found that general purpose 

lexicon performed very poor while domain specific lexicon 

performed very well. The system classified the sentiment 

in two steps: First the classifier is trained to predict the 

aspects and In Next the classifier is trained to predict the 

sentiments related to the aspects collected in step1.Their 

system yielded around 66.8% accuracy. 

 

Mudinas et al. [13] combined lexicon based and learning-

based approaches to develop a concept-level sentiment 

analysis system, pSenti.  It utilized advantages of both the 

approaches and attained stability and readability from 

semantic lexicon and high accuracy from a powerful 

supervised learning algorithm. They extracted sentiment 

words and considered it as features in machine learning 
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algorithm. This hybrid approach pSenti achieved an 

accuracy of 82.30%. 

 

Zhang et al. [16] carried out entity level sentiment analysis. 

They utilized both the supervised learning techniques and 

lexicon based techniques. By lexicon based method they 

extracted sentiment words. By using Chi-square test on the 

extracted seeds additional seeds are discovered. Sentiment 

polarities of newly discovered seed are determined through 

a classifier, which is being already, trained using initial 

seeds. There is no manual task in this proposed system and 

it achieved around 85.4% of accuracy. 

 

3. Comparative Analysis 

 

In most of the cases the supervised machine learning 

approaches outperformed the unsupervised lexicon based 

approaches. But, the requirement of big labeled training 

data set for supervised machine learning approaches; 

compel the researchers to adopt the unsupervised methods, 

as it is very easy to collect unlabelled dataset.  

 

Table 1: Accuracy of Sentiment Analysis using 

different Techniques. 

Paper Approach Dataset Technique Accuracy 

Turney [5] Unsupervised movie, 
bank and 
automobile 

PMI 66% 

Pang et al. 
[1] 

Supervised  
Movie 
review  

 

SVM 82.9% 

Naïve 
Bayes  

81.5% 

Maximum 
Entropy 

81.0% 

Hu and Liu 
[4] 

Unsupervised customer 
reviews 

Lexicon 84% 

Abbasi et 
al. [8] 

Supervised  Movie 
Review 

SVM 95.5% 

Harb et al. 
[9] 

Unsupervised 
Movie 
review 

Lexicon 71% 

A. Khan et 
al. [5] 
 

Unsupervised customer 
reviews 

Lexicon 86.6% 

Zhang et 
al.[15] 

Unsupervised Product 
reviews 

Lexicon 82.62% 

Zhang et 
al. [16] 

Hybrid Twitter 
tweets 

ML and 
Lexicon 

85.4% 

Mudinas 
et al. [13] 

Hybrid customer 
reviews 

ML and 
Lexicon 

82.3% 

Fang et al. 
[14] 

Hybrid Multi 
domain 

ML and 
Lexicon 

66.8% 

 

Source: compiled and extracted by the author from various studies 

The sentiment classification using Support Vector 

Machines (SVM) yielded high accuracy than other 

machine learning algorithms. In lexicon based approaches 

the performance is mainly depends up on lexicon 

dictionary contents. If the dictionary contains fewer words 

then it leads to major decrease in the performance. The 

real challenge in the sentiment analysis is the 

determination of polarity of the sentiment words. The 

polarity orientation is entirely depends on the domain, for 

example,” just go and read the book” has positive 

orientation in book review but has negative orientation in 

movie review.  

 

The presently available sentiment lexicon fails to capture 

the context sensitivity of sentiment words. The lexicon 

based sentiment analysis gives low recall if it is being not 

used with well built sentiment lexicon dictionary. 

 

The hybrid approach combines the advantages of both the 

techniques. It is inheriting high accuracy from supervised 

machine learning algorithm and achieving stability for 

lexicon based approach. Table 1 summarizes the sentiment 

analysis techniques mainly used in recent research along 

with the accuracy achieved in their evaluation, as per the 

data provided by the authors. 

 

Conclusion 

 

Huge collection of unstructured data that are accumulated 

on the web can be effectively extracted and analyzed by 

using Opinion Mining and Sentiment Analysis. It is the 

most emerging field in Data Mining. Most of the business 

organizations believe that their business success solely 

depends on the satisfaction of the customers. So they 

encourage researchers and academicians for better 

solutions for Sentiment Analysis. Even though some of the 

existing solution performs well, but it is required to find a 

better solution that overcome all the challenges that are 

being faced by Opinion Mining and Sentiment Analysis. 

Support Vector Machines (SVM) performed well with high 

accuracy than other machine learning algorithms in most of 

the studies, but is too not exempt from limitations. More 

researches are needed in this area to achieve better 

performance in sentiment classification. Sentiment 

Analysis system should be able to handle short sentences, 

abbreviation and spam contents as well. 
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