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Abstract - Nowadays, Thinking of people plays a very 
important role in different areas. The way people interact with 
each other express their opinions or sentiments. Sentiment 
analysis is one of the fastest growing research area in 
computer science. Sentiment analysis is used to identify users 
emotions towards some topics whether it is positive or 
negative. Social Media is the biggest platform for data sharing. 
The shared data is collected through social networking sites. 
Twitter is one of the most trending social networking site as 
people express their views on different topics. This paper 
presents an overview of different levels of sentiment analysis, 
twitter dataset and also, perform experiment on Twitter 
dataset. 
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I. INTRODUCTION  

The history of the Internet has changed the way people 
opinions on their perceptions. Now a days it is all done 
through different blog posts, product review websites and 
online discussion forums, etc [3]. People usually depend on 
user-generated content on any product to a great extent 
when it comes to perform any desired action. When they 
want to purchase a product through online, they will first 
look up its reviews in that particular product website 
through online sources, before making up a decision. Some 
analysis is to be done on all these reviews so that the final 
outcome says whether the product is good to buy or not. 
There are different sentiment analysis techniques that are 
available with many applications for different domains, like 
in education sector to get a feedback for teaching from 
students. Knowledgebase and Machine learning techniques 
are two techniques that are mainly used for sentiment 
analysis. In the case of Knowledge base approach this 
requires a large database with predefined emotions and an 
effective and efficient knowledge representation for 
identifying sentiments. In the case of Machine learning 
approach doesn’t require any predefined set of emotions, 
this makes use of a training set in order to develop a 
sentiment classifier which classifies sentiments from the 
tweets and so machine learning approach is rather simpler 
than knowledgebase approach. There are different machine 
learning techniques that are used to classify data i.e., they 
are naïve Bayes classifier, support vector machine, decision 
tree, random forest, neural networks etc. There are also 
various Natural Language processing approaches are there 
one is the Lexicon based approach which is a rule based 

approach which depend upon two methods corpus based 
and dictionary based. Twitter is one of the most important 
social networking sites of today’s generation. People express 
their views opinions related to various topic on twitter. 
Sentiment analysis is used to analyse the emotions of the 
various texts by differentiating tweets into positive and 
negative.  

II. LEVELS OF SENTIMENT ANALYSIS 

2.1. Document Level Sentiment Analysis  

The Document Level Sentiment analysis is performed for 
whole document [4]. Single Document is a basic unit of 
information. In this type sentiment analysis, a single topic is 
considered for a review. But in case of forums or blogs, 
comparative sentences may appear and customers may 
compare one product with the other that has similar 
characteristics and hence document level analysis is not 
desirable in social media text which is in the form of blogs. 

2.2 Sentence Level Sentiment Analysis  

The Sentence level sentiment analysis is related to find 
sentiment form different sentences whether the sentence 
expressed is positive, negative or neutral sentiment. The 
Sentence level sentiment analysis is closely related to 
subjectivity classification. Here, the polarity of each sentence 
is calculated and then same document level classification 
methods are used for the sentence level classification 
problem. Then the objective and subjective sentences must 
be found out. The subjective sentences must contain opinion 
words which help in determining the sentiment about entity. 
After that the polarity classification is done into positive, 
negative and neutral classes [5].  

2.3 Entity Level Sentiment Analysis 

 The Entity Level sentiment analysis performs finer-
grained analysis. The goal is to find out the sentiment on 
entities or aspect of those entities. For example consider a 
statement “New Nokia cell phone has good picture quality but 
it has less battery backup.” So the opinion on Nokia’s camera 
and display quality is positive but the opinion on its cell 
phone battery backup is negative. The summery of opinions 
about entities can be created [6]. Comparative statements are 
part of the entity level sentiment analysis but deal with 
comparative sentiment analysis techniques.  
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2.4. Phrase Level Sentiment Analysis  

In phrase level sentiment classification, the phrases that 
contain opinion words are found out and a phrase level 
classification is done. This is advantageous or may be 
disadvantageous. It is advantageous where the exact opinion 
about an entity can be correctly extracted [6]. But in other 
cases, where contextual polarity matters, result may not be 
accurate. So the negation of words can occur locally. In such 
cases, this type of sentiment analysis suffices [3].  

2.5. Feature Level Sentiment Analysis  

The features of product are considered as product 
attributes. Analysis of these features for identifying sentiment 
of the document is called as feature based sentiment analysis. 
In this approach of Sentiment Analysis positive, negative or 
neutral opinion is identified. The opinion is identified from 
the extracted features. It is the best analysis model among all 
other model. 

III. TWITTER DATASET 

Sentiment analysis is used to analyze opinions of users 
related to particular topic. Twitter has been most widely 
used social networking site where people express their 
opinions. The dataset from twitter helps us to know 
emotions of the people. The information present on twitter 
consist of only 280 characters in a single tweet[14]. For the 
extraction of dataset first, we create an account on twitter 
developer account and we send a request to twitter and 
requested them for API. API consists of keys and tokens. 
Twitter provide keys and tokens to the requester. The keys 
and tokens help the user to extract the tweets from the user. 
For the extraction of tweets we can use various languages 
like python and R. The collected tweets were consist of 15 
variables (SNo., text, favourited, favourite count, replyToSN, 
replyToUID text, id, replyTOUID, statusSource, screenName, 
retweetCount, isRetweet, retweeted, longitude, latitude). The 
collected tweets were in JSON format. We can apply 
sentiment analysis on twitter dataset and evaluate positive 
and negative tweets by using various techniques. 

IV. LITERATURE REVIEW 

Umadevi in their paper titled, ”Sentiment Analysis Using 
Weka”, perform sentiment analysis of “SMS Spam collection 
Data Set” which consists of 5574 SMSs of positive and 
negative category by using Weka tool. Machine learning 
Algorithms used are Support vector machine and Decission 
tree and compare the performance of both the algorithms. It 
was concluded that Support Vector Machine is better than 
Decission Tree [10]. 

Aaquib Multani and Atul Agrawal in their paper titled 
“Sentiment Analysis for Understanding Students’ 
Learning Experiences: A Survey Paper”, provided a 
workflow for analyzing social data for educational purpose. 

Additionally, they proposed an approach for predicting 
sentiments of user specifies and classifying them in to 
‘negative’ or ‘positive’. They had implemented proposed 
method on JAVA environments using “Twitter” dataset [11]. 

Monalisa Ghosh and Goutam Sanyal in their paper titled,  
“Performance Assessment of Multiple Classifiers Based 
on Ensemble Feature Selection Scheme for Sentiment 
Analysis” performed sentiment analysis and investigated 
the inability or incompetency of the widely used feature 
selection methods(IG, Chi-square, and Gini Index) with 
unigram and bigram feature set on four machine learning 
classifcation algorithms (MNB, SVM, KNN, and ME). The 
proposed methods are evaluated on the basis of three 
standard datasets, namely, IMDb movie review and 
electronics and kitchen product review dataset [12]. 

Mohammad Mohaiminul Islam and Naznin Sultana in their 
paper titled, “Comparative Study on Machine Learning 
Algorithms for Sentiment Classification”, performed 
sentiment analysis of text review using multiple machine 
learning algorithms. According to experimental results, 
Linear SVM approach is much better for sentiment 
classification. That assumption was made after a huge 
number of experiments by using different classifiers and 
combinations with two different review datasets [13]. 

Kavya Suppala and Narasinga Rao in their paper titled 
“Sentiment Analysis Using Naïve Bayes Classifier” 
performed sentiment analysis on twitter data by using a 
Naive Bayesian algorithm. By using model, they could 
measured the customers opinions and perceptions and 
enhanced them to any desired level depending on the data 
gathered from on line resources. In proposed work they used 
dataset from twitter and facebook [14]. 

Bac Le and Huy Nguyen in their paper titled “Twitter 
Sentiment Analysis Using Machine Learning Techniques” 
built a model to analyze the sentiment on Twitter using 
machine learning techniques by applying effective feature 
set and enhances the accuracy i.e., bigram,unigram and 
object-oriented features. The classification of tweets is done 
using 2 algorithms i.e., Naïve Bayes classifier and Support 
vector machines(SVM) whose accuracies are tested by 
calculating precision, recall and f-score and also shows same 
accuracy [15]. 

V. EXPERIMENT ON SENTIMENT ANALYSIS 

Experiment on Sentiment analysis has been performed by 
using twiiter related tweets. Following are the steps followed 
for the sentiment analysis using WEKA tool: 

5.1 Data Collection: 

A Dataset has been collected from twitter. For the collection 
of tweets we had sent a request to twitter. After the approval 
of request API (keys and tokens) has been generated and we 
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were able to acess the Data. For this experiment, we had 
collected 20,000 tweets from the twitter. Those were general 
public tweets. Then we split the dataset into training and 
testing (70% for training and 30% for testing). 

5.2 Data cleaning 

The tweets extracted from the twitter were prone to 
inconsistency. Next step is data preprocessing, in which we 
clean the tweets by using various steps:  

1. Remove URL. 

2. Spelling Correction 

3. Transform tweets into lower case. 

4. Remove stop words 

5. Stemming 

6. Tokenization 

5.3 Methodology 

After data cleaning we used machine learning technique to 
find out the sentiment of tweets either they are positive or 
negative. For sentiment analysis we used a weka tool which 
classify twitter dataset and calculate the polarity of the 
tweets. For a given dataset polarity of the tweets is shown in 
the form of a bar graph. 
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Fig(1) Shows graph representation of positive and 
negative tweets 

 We used different machine learning algorithms to classify 
the tweets from twitter. In this experiment we considered 3 
machine learning algorithms Naive bayes, Support Vector 
machine and Random Forest. Futher, we compared the 
performace of these algorithms. Below shown is the 
performance of different machine learning algorithm. 

1. Random forest  

 

Fig(2) random forest shows accuracy of 89.4 % 

2. Decision Tree 

 

Fig(3) decision tree shows accuracy of 74.4 % 

3. Naïve bayes 

 

Fig(4) Naïve bayes shows accuracy of 92.98 % 
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5.4 Results and discussion 

We calculated sentiments of the tweets and the bar graphs 
shows the percentage of positive and negative tweets. After 
applying Random forest, decision tree and naïve bayes 
algorithms we concluded that naïve bayes shows higher 
accuracy than random forest and decision tree.  

VI. CONCLUSION 

Sentiment analysis is used to analyse public opinions either 
they are positive and negative. In this review paper various 
literature has been reviewed. This paper talks about 
different levels of sentiment analyses and also explained 
twitter dataset in details. The experiment has been done on 
Weka tool by using different machine learning techniques. 
The experiment shows among three proposed models naïve 
bayes algorithm has higher accuracy of 92.98%.  
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