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Abstract— Social media is a very popular way of expressing 

opinions and integrating with other people in the online 

world. How to analyze user generated reviews and to classify 

them into different sentiment classes is gradually becoming a 

question that people play close attention to. This problem has 

become a comparison benchmark test for different 

classification methods. Sentiment analysis focused on social 

networks, product reviews, stock market, news comments, 

etc. In this paper, I survey the various algorithms available 

for sentiment analysis. Different algorithms are use like 

Support Vector Machine, K-Nearest Neighbor, Artificial 

Neural Networks, etc. Sentiment analysis is used in politics, 

to detect stock, to add or nix the advertisements. 
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I. INTRODUCTION 

Today internet has become a necessary part in the life of 

human beings. People often use blogs, forum, e-news and 

social networking sites like facebook, twitter to express their 

views and opinions. Web is becoming a decision making 

source. Large amount of content is generated on web every 

day, thus mining data and extracting user sentiment, is an 

important task[1].Currently there three main branches in 

sentiment analysis: machine learning based, corpus based 

and lexicon based. The former adapts machine learning 

technique to classify reviews into positive classification and 

negative classification, which is used to the sentiment 

analysis at sentence level and document level. The corpus-

based method is based on the analysis of the syntactic 

connection between words in corpus, which is semantic 

association and co occurrence information, and the method 

is used to the sentiment analysis at sentence level. The 

lexicon-based method uses semantic relation to sentiment 

analysis based on the dictionary (such as WordNet, 

HowNet), which is used to the sentiment analysis at word 

level [2]. 

II. WHAT IS SENTIMENT ANALYSIS 

Consider the following stages given in fig.1: 

 
Fig. 1: Four Sentiment Analysis Stages 

Sentiment analysis can be defined as classification 

of text into different polarities. Following stages are used in 

sentiment analysis. 

A. Data Collection 

In this stage, data for sentiment analysis is collected from 

various social media. For example, tweets from twitter, 

facebook comments, news reviews, movie reviews, etc. 

B. Text Preparation 

This phase is also known as data Pre-processing phase. In 

this stage, data collected from above stage is pre-processed. 

For that various techniques are used like tokenization, stop 

words removal, stemming etc. Text preparation improves 

accuracy of classification [3]. 

C. Sentiment Detection 

Another name of this stage is Feature Extraction. Feature 

extraction and identification is necessary to identify 

sentiment polarity. This method extracts features from data 

for sentiment analysis. Feature selection techniques can be 

either filter based, wrapper based, embedded or hybrid, and 

can be used to evaluate individual features, or subsets of 

features. Filter based techniques are fast and scale well, 

making them well suited for tweet sentiment classification, 

as their speed is well matched with the high volume of 

instances and large number of features associated with this 

domain. By comparison, filter-based subset evaluation, 

wrapper based techniques and hybrid techniques require 

significantly more computational resources to be of use in 

this domain. Embedded techniques are inherent to a specific 

classifier and are not applicable when working with multiple 

diverse classifiers [4]. 

D. Sentiment Classification 

The basic principles of text classification based on machine 

learning methods are: the computer system automatically 

estimates the correlation between each text and various 

types of categories, then assign the text to one of the 

categories. Classification is done on the basis of three 

classes i.e. positive, negative and neutral. Various 

techniques are available like SVM, NB, K-NN, NLP, MLP, 

etc [5]. 

E. Presentation of Output 

There are three indexes generally used in text classification: 

Recall, Precision and Accuracy.[5] 

III. DIFFERENT ALGORITHMS 

There are different algorithms used for classification 

sentiment analysis 

A. Support Vector Machine 

SVM seeks a hyperplane that separates the two class vectors 

(positive class and negative class) with a maximum margin. 

Each positive or negative agent is represented by a vector xi 

.This is accomplished by finding another vector w and a 

parameter b that minimizes ||w||2 and satisfies the following 

conditions: 
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This method has a good generalization capability. 

This method gives highest accuracy up to 99%[5].  This 

method has limits in speed and size both in training and 

testing also has high computational complexity.  

B. Naïve Bayes 

A naïve Bayes Classifier works by figuring out probability 

of different attributes of data being associated with certain 

class. Basic idea is that it gives the probability of each 

attribute to a particular class. This is based on Bayes 

theorem: 

 
This basically states “the probability of A given 

that B is true equals the probability of B given that A is true 

times the probability of A being true, divided by the 

probability of B being true[6].” 

It requires exact knowledge of class prior 

probabilities and class conditional probabilities of features.  

C. Multi-Layer Perceptron(MLP) 

Multilayer Perceptron classifier is based upon 

backpropagation algorithm to classify instances. The 

network is created by an MLP algorithm. The network can 

also be monitored and modified during training time. The 

nodes in this network are all sigmoid (except for when the 

class is numeric in which case the output nodes become 

unthresholded linear units). 

The backpropagation neural network is essentially 

a network of simple processing elements working together 

to produce a complex output. The backpropagation 

algorithm performs learning on a multilayer feed-forward 

neural network. It iteratively learns a set of weights for 

prediction of the class label of tuples. A multilayer feed-

forward neural network consists of an input layer, one or 

more hidden layers, and an output layer. An example of a 

multilayer feed-forward network is shown in Fig 2. 

 
Fig. 2: Multilayer Feedforword Network 

Each layer is made up of units. The inputs to the 

network correspond to the attributes measured for each 

training tuple. The inputs are fed simultaneously into the 

units making up the input layer. These inputs pass through 

the input layer and are then weighted and fed simultaneously 

to a second layer of “neuronlike” units, known as a hidden 

layer. The outputs of the hidden layer units can be input to 

another hidden layer, and so on. To improve the 

classification accuracy we should reduce the training time of 

neural network and reduce the number of input units of the 

network [7]. 

D. Decision Tree 

Decision tree is very useful classification and regression 

technique. Decision Trees are very flexible, easy to 

understand, and easy to debug. They will work with 

classification problems and regression problems. Decision 

trees classify instances or examples by starting at the root of 

the tree and moving through it until a leaf node. The tree can 

grow huge. These trees are hard to understand. Larger trees 

are typically less accurate than smaller trees[8].  

E. Subjective Lexicon Method 

This method is a lexicon based method. In this method, they 

have created SentiWordnet which contains adjectives and 

adverbs for a particular reason because adjectives are the 

sentiment bearing words and adverbs enhance the quality of 

adjectives. Then they assign polarity to all adjectives and 

adverbs in the wordnet. Sum up the positive and negative 

polarity for a text. If the sum is zero consider it negative 

otherwise positive[1]. 

F. Case Based Reasoning 

Case- Based Reasoning (CBR) is one of the techniques 

available to implement sentiment analysis. CBR is known 

by recalling the past successfully solved problems and use 

the same solutions to solve the current closely related 

problems. CBR does not require an explicit domain model 

and so elicitation becomes a task of gathering care histories 

and CBR system can learn by acquiring new knowledge as 

cases. This and the application of database techniques make 

the maintenance of large columns of information easier[10]. 

G. K-Nearest Neighbor 

K-NN is a type of instance-based learning, or lazy learning, 

where the function is only approximated locally and all 

computation is deferred until classification. The k-NN 

algorithm is among the simplest of all machine learning 

algorithms. It can be useful to assign weight to the 

contributions of the neighbors, so that the nearer neighbors 

contribute more to the average than the more distant ones. 

The neighbors are taken from a set of objects for which the 

class (for k-NN classification) is known. This can be 

thought of as the training set for the algorithm, though no 

explicit training step is required[11]. 

 
Fig. 3: K-NN example 

Example of k-NN classification is shown in Fig.3. 

The test sample (green circle) should be classified either to 

the first class of blue squares or to the second class of red 

triangles. If k=3 (solid line circle) it is assigned to the 

second class because there are 2 triangles and only 1 square 

inside the inner circle. If k=5 (dashed line circle) it is 

assigned to the first class (3 squares vs. triangles inside the 

outer circle). 
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H. Comparison of Different Algorithms 

The following table shows comparisons of different 

classification methods. 

Classification Method Gains Accuracy Up to % 

Support Vector Machine 91 

Naïve Bayes 81 

MLP 90 

Subjective Lexicon Method 81 

Case-based Reasoning 90 

K-NN 74 

Table 1: Comparisons of different classification methods 

IV. CONCLUSION 

One of the most important sources of information is the 

online social network. Reviews and opinions play important 

role in understanding peoples satisfaction regarding 

particular entity. Sentiment analysis is very challenging task. 

This paper discusses different methods for classification in 

sentiment analysis. Naïve bayes is the basic approach for 

classification. Although MLP has better accuracy, it takes 

long training and testing time due to neurons. SVM method 

was found to be fast as it gives better accuracy and has good 

generalization capacity. 
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