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ABSTRACT 

Social networking sites are the great source of communication for internet users nowadays. Millions of people 

conveniently express their views and opinions on a wide array of topics using micro-blogging websites. Natural 

language processing is the discipline that studies how to make the machines read and interpret the language 

that the people use, the natural language. But in the machines world, the words not exist and they are 

represented by sequences of numbers that the machine represents with a character when displaying them on 

screen. Growing use of social media websites and cloud computing technology advances have bumped up a 

huge amount of online data available so the information is convoluted with varying interests, opinions and 

emotions. This data consisted primarily Textual and numerical forms that can be categorized as Structured, 

semi-structured or non-structured.  

Sentiment analysis which is also known as opinion mining is basically done to computationally identify and 

extract subjective information from source materials and to categorize this information to know the user’s 

behavior towards a particular agenda. This categorization is basically done broadly into Positive, Neutral, or 

Negative. In this paper, the extraction of sentiment from a famous micro-blogging website, Twitter where the 

user posts their views and opinion will be discussed. The twitter datasets has been collected using twitter APIs. 

For actual implementation, python with NLTK and python-twitter APIs has been used. 
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I.  INTRODUCTION 

Sentiment Analysis, which is also referred as opinion mining, is the computational study of people‟s opinions, 

attitudes and emotions towards an entity (e.g. individuals, events or topics). People express and share their view 

and opinion using social media application such as Twitter, Facebook, WhatsApp and Instagram etc. Two 

fundamental approaches are there in sentiment analysis i.e. Supervised learning and unsupervised learning 

Approaches. Sentiment classification of twitter data is done using supervised machine learning approaches like 

Naïve-Bayes, SVM, and Maximum-Entropy etc.  

Today internet has become the major part of our life. Most of the people use online blogging sites or social 

networking sites to express their opinions on certain things. They also use these sites to know what other 
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people‟s opinions are. Thus mining of this data and sentiment extraction has become an important field of 

research. Twitter is a widely used micro-blogging social networking Website. Twitter generates huge amount of 

data that cannot be handled manually to extract some useful information and therefore, the ingredients of 

automatic classification are required to handle those data. Tweets are unambiguous short texts messages that are 

up to a maximum of 140 characters. By the use of Twitter, millions of people around the world are connected 

with their family, friends and colleagues through their computers or mobile phones. The Twitter interface allows 

user to post short messages and that can be read by any other Twitter user. Twitter contains a variety of text 

posts and it grows every day. 

 

II.  SENTIMENT CLASSIFICATION TECHNIQUES 

Sentiment analysis is the process of extracting emotions or opinions from a piece of text for a given topic. It 

allows us to understand the attitudes, opinions and emotions present in the text. 

2.1 Lexicon Based Approach 

It is based on finding the opinion lexicon for calculating the sentiment for a given text. It deals with counting the 

number of positive and negative words in the text. If the text consists of more positive words, the text is 

assigned a positive score. If there are more number of negative words the text is assigned a negative score. If the 

text contains equal number of positive and negative words then it is assigned a neutral score.  

 

 

 

 

 

 

 

 

 

 

   

 

Fig 1: Sentiment Classification Techniques 

 

2.2  Machine Learning Based Approach 

In this approach two sets of documents are needed: training dataset and test dataset. A supervised learning 

classifier uses the training dataset to learn and train itself with respect to the differentiating attributes of text, and 

the performance of the classifier is tested using test dataset.  

Several machine learning algorithms like Maximum Entropy (ME), Naive Bayes (NB) and Support Vector 

Machines (SVM) are usually used for classification of text (tweets). Machine Learning for sentiment analysis 
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starts with collection of dataset containing labelled tweets. This data may be noisy and hence needs to be pre-

processed using various Natural Language processing (NLP) techniques. Then features that are relevant for 

sentiment analysis need to be extracted and finally the classifier is trained and tested on unseen data. 

2.3 Hybrid Approach 

Hybrid Approach is the combination of both lexicons based and machine learning based techniques. The 

lexicon/learning combination has proven to improve accuracy. Lexicon based approach have high precision and 

low recall. Hence combining it with a machine learning classifier can improve the recall and accuracy of the 

algorithm.  

 

III. SENTIMENT ANALYSIS ON TWITTER DATA 

The work flow for twitter sentiment analysis is shown in Figure. The system consists of the following main 

modules: text dataset collection module, text preprocessing module, feature extraction module, sentiment 

classification module and analysis of output.  

3.1 Text Dataset Collection 

Twitter datasets i.e. tweets can be collected using a Twitter API. One have to create twitter‟s developer account 

to obtain twitter credentials (i.e. API key, API secret, Access token and Access token secret) which can be 

obtained from twitter developer site. Connection can be established using Twitter API.  

 

 

 

 

 

 

 

 

 

 

Fig 2: Sentiment Analysis Process of Twitter Data 

3.2 Text Preprocessing 

Text pre-processing is nothing but filtering the twitter datasets to remove incomplete noisy and inconsistent 

data. Following tasks are involved in text preprocessing. 
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3.3 Feature Extraction 

Once the tweets are pre-processed we need to extract features relevant for sentiment analysis. Some of the 

features include- 

1. Term presence and frequency: It usually consists of n-grams of words and their frequency counts. 

2. Parts of speech tagging: Words in the text are tagged with their respective parts of speech in order to 

extract adjectives nouns verbs which add meaning to the sentiment. 

3. Opinion words and phrases Words or phrases those indicates opinion of the text. 

4. Negation: Presence of words likes „not‟, „nor‟, „neither‟ may reverse the sentiment of whole sentence. 

E.g. “not good” 

5. Twitter specific features: Presence of emoticons in tweets, positive or negative hash tags are all twitter 

specific features which add meaning to the sentiment. 

3.4 Training and Testing machine learning classifier 

After features are selected a Machine learning classifier is chosen for sentiment analysis. Training data is used 

to train the classifier and its performance is measured using test data. 

 

IV. MACHINE LEARNING ALGORITHMS FOR SENTIMENT CLASSIFICATION 

We have used following two machine learning algorithms for sentiment analysis of twitter datasets in our 

implementation. 

4.1 Naïve Bayes classifier 

The Naïve Bayes classifier is the simplest and most commonly used classifier. Naïve Bayes classifier works 

very well for text classification as it computes the posterior probability of a class, based on the distribution of 

the words (features) in the document. The model uses the Bag of words feature extraction. It assumes that the 

features are independent of each other. It uses Bayes Theorem to predict the probability that a given feature. 

 

 

 

P(label) is the prior probability of a label or the likelihood that a label is observed . Given a feature, 

P(features|label) is the prior probability that feature set is being classified as a label. 

P(features) is the prior probability that a given feature set is occurred. Given the Naive assumption which states 

that all features are independent of each other, the equation could be rewritten as follows: 

 

 

4.2 Support  Vector Machine(SVM) 

The main principle of SVMs is to find out linear separators or hyperplane in the search space which can best 

separate the different classes. There can be several hyperplanes that separate the classes, but the one that is 

chosen is the hyperplane in which the normal distance of any of the data points is the largest, so that it depicts 
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the maximum margin of separation. Text classification are perfectly suited for SVMs because of the sparse 

nature of text, in which few features are irrelevant, but they tend to be correlated with one another and generally 

organized into linearly separable categories. 

 

V. PERFORMANCE MEASURES 

The performance of the model can be determined using the following measures: 

Let‟s take collection of D documents, DP denotes the number of document which belongs to the true positive 

class and DN denotes the number of documents which belongs to the true negative class. TP and TN documents 

are rightly classified where as FP and FN documents are wrongly classified. 

 

 Positive Negative 

Positive True 

Positive(TP) 

False 

Positive(FP) 

Negative False 

Negative(FN) 

True 

Negative(TN) 

 

Table 1: Confusion Matrix 

 

1.   Precision: 

This measure shows how accurately the model makes predictions with respect to each class.It is measured by 

number of correct predictions over total number of true positives and false positive documents. 

 

 

2.  Recall:  

This measure shows the completeness of the model with respect to each class. It is measured by number of 

correct predictions over total number of true positives and false negative documents. 

 

 

3.  Accuracy: 

It is measured by the fraction of number of correct predictions over total number of predictions.  
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VI. CONCULSION 

In this paper, we have discussed Sentiment analysis of twitter dataset using supervised machine learning 

approaches like Naïve Bayes and Support Vector Machine (SVM) and performed comparative analysis to find 

out user‟s behavior. We examined the performance of our proposed methods on Budget2018 datasets. Our 

experiment indicates that SVM shows superior result as compare to Naïve Bayes. We observed that the accuracy 

of SVM is 91 % and the accuracy of Naïve Bayes is 83 %. 

 

Classifier Name Accuracy 

 Accuracy Precision Recall 

Support Vector 

Machine 

91% 83% 79% 

Naive Bayes 83% 88% 82% 

Table 2: Performance Evaluation Table 
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