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Abstract— Sentiment analysis is the area of study which 

analyzes people’s opinions, sentiments, appraisals, 

evaluation, emotions, and attitudes towards particular 

entities such as organizations, individual, product, issues, 

events, topics, and their attributes.  Sentiment analysis is a 

part of a natural language processing where we 

understanding the idea and opinion of the public about a 

particular things or topic. It represents a huge problem 

space. It involves in classifying a system to assemble 

opinion and then examine about the product made in blog 

posts, comments or tweets. Recently in some years, 

industrial activities surrounding sentiment analysis have also 

thrived. Continuously startups have been emerged. Many 

large corporations have made their own in-house 

capabilities. Sentiment analysis can be useful in several 

ways. There are also many names and slightly different 

tasks, e.g., sentiment analysis, opinion mining, opinion 

extraction, sentiment mining, subjectivity analysis, affect 

analysis, emotion analysis, review mining, etc.  In fact, 

sentiment analysis has spread from computer science to 

management sciences, social sciences and in also various 

fields due to its importance to business and society as a 

whole. Sentiment analysis systems have found their 

applications in almost every domain either in business or in 

social platform. The main aim of this report is to provide a 

brief introduction to this fascinating problem and also to 

present a framework which helps in performing sentiment 

analysis on online mobile phone review and in different 

devices by associating particular algorithm. 
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I. INTRODUCTION 

Sentiment analysis is the process of using natural language 

processing, text analysis and statistics to deal with customer 

sentiment. Natural Language  

Processing (NLP) deals with actual text element 

processing. The text element is transformed into machine 

format by NLP. Artificial Intelligence (AI) uses information 

provided by the NLP and applies a lot of mathematics to 

determine whether something is positive or negative. The 

best business understand the sentiment of the customer-what 

people are saying, how they are saying it, and what they 

mean. One can apply several methods to determine an 

author’s view on a topic from natural language textual 

information. Some form of machine learning approach is 

employed and which has varying degree of effectiveness. 

Sentiment analysis is the domain of understanding different 

emotions with software, and its must understand for 

developers and business leaders in a modern workplace. 

This software provides automatic extraction of emotions and 

sentiments in text and also tracks attitudes and feelings on 

the web. People express their views by writing blog posts, 

comments, reviews and tweets about all sorts of different 

topics. Tracking products and brands and then determining 

whether they are viewed positively or negatively can be 

done using web.  

Natural language processing (NLP) is a field of 

computer science, artificial intelligence, and computational 

linguistics concerned with the interactions between 

computers and human (natural) languages. As such, NLP is 

related to the area of human–computer interaction. The 

different challenges in NLP involve: natural language 

understanding, enabling computers to derive meaning from 

human or natural language input; and others involve natural 

language generation. Modern NLP algorithms are based on 

machine learning, many different classes of machine 

learning algorithms have been applied to NLP tasks. These 

algorithms take as input a large set of "features" that are 

generated from the input data. Some of the earliest-used 

algorithms, such as decision trees, produced systems of hard 

if-then rules similar to the systems of hand-written rules that 

were then common. Increasingly, however, research has 

focused on statistical models, which make soft, probabilistic 

decisions based on attaching real-valued weights to each 

input feature.  

The subfield of NLP devoted to learning 

approaches is known as Natural Language Learning (NLL) 

and its conference CoNLL and peak body SIGNLL are 

sponsored by ACL, recognizing also their links with 

Computational Linguistics and Language Acquisition.  The 

aim of computational language learning research is to 

understand more about human language acquisition, or 

psycholinguistics, NLL overlaps into the related field of 

Computational Psycholinguistics, statistical machine 

learning. 

II. RESEARCH OBJECTIVES 

Any kind of decision which are taken with respect to a 

feeling of a person is called sentiment. Sentiment analysis 

can be applied on the product reviews to study, these 

reviews helpful in opinion mining of person for specific 

products. Typical and general user of a product posts their 

reviews in the form of short text usually contains few 

sentences and views. These sentences are composed of some 

important words. As all we know in English parts of speech, 

a word can have various and different meanings depending 

on the structure of the sentence. Identifying the parts of 

speech that can present actual meaning of the sentence is a 

challenging task. The parts of speech are used to evaluate 

the sentiments of the user comments. Adverbs are important 

part of any sentence and hence needed to be analyzed and 

then defining their role in determining the true sentiments of 

user. Types of adverbs should be differently identified and 

then analyzed for defining and determining the sentiment of 

the sentence. So we will work in identifying and extracting 

the different types of adverbs from the user review datasets 

and then classify their importance in automatic classification 
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of reviews in three sentiment forms i.e. positive, negative or 

neutral. Classifiers have been used in research community 

for automatic classification of dataset. It is difficult to 

determine which classifier is the best to classify the reviews 

into the classes based on adverb features. The classifier 

handles feature set. In this research, we examine some very 

important features in the content (text) of reviews. These 

features are adverbs. We explore and categorize different 

types of verbs that going to be classify the reviews into 

positive or negative classes. 

III. RESEARCH METHODOLOGY: 

Decision or thought which are related to feeling is called 

Sentiment analysis. Sentiment analysis, which is also known 

as opinion mining, studies people’s opinion and feeling to 

certain attributes. Internet and more specifically social site 

and ecommerce websites are resourceful place for data and 

also for information related to sentiments. From a point of 

view of a person, users are able to update their own content 

on twitter, it is a widely popular microblogging website, 

which allows persons to update microblogs, posts message 

with length up to certain limit of characters. These posts also 

known as tweets usually carry personal opinions or views 

towards the subject present in the post. Sentiment analysis is 

a method that analyse the user point of view and sentiment 

from tweets. It is simple way to extract user views and 

decision, compared to other techniques. There have been 

lots of areas micro-blogs, or online social networking sites. 

For research and analysis, there are many online resources 

and social networking sites provides their application 

programming interfaces (APIs), which are helpful for data 

collection and analysis by researchers and developers. For 

instance, Twitter currently has three different versions of 

APIs available, namely the REST API, the Search API, and 

the Streaming API. With the REST API, developers are able 

to gather status data and user information; the Search API 

allows developers to query specific Twitter content, whereas 

the Streaming API is able to collect Twitter content in real 

time. Moreover, developers can mix those APIs to create 

their own applications.  

However, those types of online reviews and tweets 

have many faults that create hazards in the sentiment 

polarity categorization. The most important and unavoidable 

problem is that people can post the content many of those 

are not related to the topic, and user opinion cannot be true 

every time. For example, sometimes advertisements are also 

posted in the social media in the content. Some spam are 

meanwhile others have irrelevant opinions also known as 

fake opinions. The second most important problem is that 

many time unnecessary topics are tagged and many of these 

post have very different ground truth. A very pure data set is 

hard to find in the review system so we can only trust on the 

twitter data set. 

 

IV. PHASE 1 

A. Data Collection 

Python crawler is used to retrieve this data set from the 

twitter website however different ecommerce websites are 

also selected for the data collection. Different social 

websites contain datasets which constitutes a high quality 

source which are used for extracting information about any 

area of interests. This data is divided into different use cases 

such as finding trends of a specific keyword, calculation of 

sentiment of the product review, and gathering comments 

about news, products and applications. 

B. Pre Processing 

This step includes different kinds of works and tasks. 

Sentence boundary is determined in the first step and after 

verifying the sentence boundary the next phase includes, 

tokenization, in tokenization the complete text is divided 

into single words. This step also includes stop word removal 

task and it also removes all the white spaces present in the 

phrase. Special symbols like html tags and new line 

character is also removed. 

C. Tokenization 

Every word is now taken as the token which we extract 

before and with the help of that token we also get the score 

of the word from different kinds of library available in this 

case senti word library is used tokenization is one of the 

important step in data pre processing so this step is done all 

the necessary task. 

D. Removal of Stop Words 

In the given set of data there are some attributes which are 

not necessary in the future application and process. Stop 

words are one of those attributes. Stop words are extra 

words which are not necessary for grouping of sentiments in 

terms of polarity. So it is better to remove all stop words 

from our data set. Removal of stop words provides us 

smoother data set and also provide accuracy in results. 

E. Stemming 

Redundant data in the data set can lead to less accuracy in 

the result and also it makes system unable to compute the 

category of the polarization. So it better to remove the 

identical and repeated data from the data set. The method 

which is used to remove the redundant data from the data set 

is known as the stemming process. We perform stemming of 

the complete data set in order to make sure that identical 

words in a review should be removed as this does not cause 

the repetition of identical words. 
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F. Parts of Speech Tagging (POS Tagging) 

The reviews or the tweets consist of different parts of speech 

such as noun, pronoun, verb and adverb. So it is necessary 

to tag each and every extracted words. Natural language tool 

kit using python is used to tag each and every parts of 

speech present in data. In this research not all the part of 

speech is needed but it is necessary to tag the words with 

adverbs and its forms so all forms of adverbs. The reviews 

and tweets are processed with NLTK tagged some adverbs 

such as: Superlative Adverbs for example highest, deepest, 

best and longest etc. Also some of the reviews contains 

Comparative Adverbs which modify verbs along another 

adverb with comparison e.g. better, somehow many of etc. 

Adverb, which modifies verb using another adverb e.g. very, 

silently, much etc. 

V. PHASE 2 

Sentiment score is calculated of words present in a phrase 

by the given formula 

 
Where, 

− S is define as sentence score. 

− Total number of words represented as n. 

− P is the polarity words. 

− i is the limit of that word 

There are two examples given for calculating the 

sentence level scores. 

1) 1st Sentence: `` The upcoming I phone 11 is extremely 

nice, and many features are enhanced especially the 

new quad camera. 

2) 1st Sentence Explanation: The given phrase word 

“extremely'' and “especially” are general adverbs. Now 

these two different adverbs will get the scores and 

average is calculated for this sentence. 

3) 2nd Sentence: ``the Mongo Db is not that robust as 

compared to SQLite3 but others like MySQL, Mongo 

Db is much better than before'' 

4) 2nd Sentence Explanation: This phrase contains ``not'' 

&``as'' are a general adverbs and ``much'' &'' better'' are 

superlative adverbs. Now these adverbs will get scores 

and to find the polarity of this sentence in which 

negation occurs firstly negativity is calculated by the 

formula as 

Negative Score = 1- (positive Scores - negative Scores) 

VI. PHASE 3: 

A. Result 

The polarity values are calculated from the different set of 

phrases and sentences. 

Polarity Values Start Ratings Class 

1 to 0.5 5 Strongly Positive 

0.5 to 0 4 Positive 

0 3 Neutral 

0 to -0.5 2 Negative 

-0.5 to -1 1 Strongly Negative 

VII. CLASSIFICATION 

1) Naive Bayes Classifier 

Bayes’ Theorem provides number of new classification 

algorithms. Naive Bayes model is general classification for 

very large data. Along with simplicity, Naïve Bayes is 

known to very useful classification algorithm. Google use 

this classification algorithm to mark email a spam email. 

Naïve Bayes classifier is also used my many news agencies 

to classify the news in different areas of news for example 

all the sports related news is kept into one category and all 

political news is kept in different category. 

All the algorithms present in Naïve Bayes classifier share a 

common principle, i.e. the methodology used in these 

classification is in such a way that every pair of feature is 

independent to each other features. Byes theorem is 

probability calculation method and the classification 

algorithm widely used by the different analyst community 

based on Bayes Theorem. These classification algorithms 

are based on assumption that the occurrence of a specific 

object in a data set is unrelated to the occurrence of any 

other attribute. 

2) Decision Tree Classifier 

Decision tree is classification algorithm that is frequently 

used by data analyst community for data classification uses. 

This classifier algorithm is also used in classification of text 

into different stages of separation of sentiment. Decision 

tree classifier falls under the category of Artificial 

intelligence and Machine Learning. This research paper is 

used decision tree classifier to classify the different tweets 

of twitter website into positive negative and neutral tweets.  

3) Support vector machine 

Support vector machine are classification technique which 

are falls under the machine learning subject. This algorithm 

uses a kernel function to map a space of data set points in 

which the data is not linearly separable onto a new space in 

which it is, with allowances for erroneous classification. 

Support Vector Machines are exceptionally good and 

frequently used and widely used machine learning 

algorithms and it is also powerful algorithm with very less 

tuning. It is a distinct classifier, given labeled supervised 

learning training data. The outputs of this algorithm is an 

optimal hyper plane which gives the information of new 

example of categories. After the training, support vector 

machine predicts and classifies the unknown input.  

 Accuracy Precision 
E-

measure 

Naïve 

Bayes 

classifier 

Raw Data 53.06% 49.68% 0.46 

Pre 

processed 

Data 

63.95% 50.85% 0.52 

Decision 

Tree 

classifier 

Raw Data 51.70% 42.35% 0.38 

Pre 

processed 

Data 

60.25% 49.21% 0.55 

Support 

Vector 

Machine 

Raw Data 61.79% 58.65% 0.45 

Pre 

processed 

Data 

67.32% 64.25% 0.61 
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VIII. APPLICATIONS 

There are many application of sentiment analysis which 

would benefits to your business and organization. It helps to 

give your business valuable insights into how people or 

individual feel about your product brand or service. Their 

systems could analyse updates, existing tweets, and 

comments, and make predictive suggestions about what 

types of fans would react most positively to. It can be used 

to analyse when potential negative threads are emerging 

online regarding your business. Sentiment analysis is also 

applied in different corporate. For example- it could be 

applied in email server, where email could be monitored for 

general tone. Sentiment analysis is applied in audio to 

measure the stress levels in call centres, so that customer 

service providers can measure how upset the caller is and 

intercede earlier before things escalate. People often talk 

into the receiver, even when they are on hold or listening to 

the soothing music, they can also construct various sounds 

such as heavy sighing which can indicate that the caller is 

getting frustrated. 

IX. LIMITATIONS AND FUTURE RESEARCHES 

This research has some limitation. Automated sentiment 

analysis is simple and very helpful for measure and analysis 

of big textual data, it still has some point of limitation. The 

methods we have used in this research work of sentiment 

analysis have the ability to analysis of distinct types of 

textual information. But, it has a fault of analysis of 

different styles such as sarcasm and riddle. There is further 

scope of development in the area of NLP. Different 

upcoming research in sentiment analysis can introduce 

better view regarding the analysis of information contained 

in online review, comment or posts using more advanced 

methods. Future upcoming research can also be set the view 

point at how analysis of different aspect of user reviews on 

product quality, movies, political strategy influence in the 

field of data analysis or in NLP. 

The different methods of sentiment analysis are not 

hundred percent accurate till now, and it is required a human 

being watchful justification to verify that the nuances of 

human speech are being fully decode by the computer. Also 

it’s necessary to obtain that all messages cannot be classified 

as positive, negative, or neutral. We are only seeing at this 

research is that sentiment analytics is developing further a 

simple positive or negative range and expanding into 

classifying a broader range of human emotions. 

REFERENCES 

[1] Alexander Pak and Patrick Paroubek, “Twitter as a 

Corpus for Sentiment Analysis and Opinion Mining,” 

[2] R M. Chandrasekaran , G.Vinodhini, “Sentiment 

Analysis and Opinion Mining: A Survey”, International 

Journal of Advanced Research in Computer Science 

and Software Engineering, Volume 2, Issue 6, June 

2012  

[3] Bing Liu., “Sentiment Analysis and Opinion Mining”, 

Morgan & Claypool Publishers, May 2012. M.  

[4] Devika, C. Sunitha, and A. Ganesh, ``Sentiment 

analysis: A comparative study on different approaches,'' 

Procedia Comput. Sci., vol. 87, pp. 44_49, Jan. 2016. 

[5] K. Schouten and F. Frasincar, ``Survey on aspect_level 

sentiment analysis,'' IEEE Trans. Knowl. Data Eng., 

vol. 28, no. 3, pp. 813_830, Mar. 2016. 

[6] V. S. Jagtap and Karishma Pawar, “Analysis of different 

approaches to Sentence-Level Sentiment 

Classification”, International Journal of Scientific 

Engineering and Technology (ISSN: 2277-1581) 

Volume 2 Issue 3, PP: 164-170 1 April 2013 

[7] Twitter developer documentation for APIs url: 

https://developer.twitter.com/en/docs/api-reference-

index 

https://developer.twitter.com/en/docs/api-reference-index
https://developer.twitter.com/en/docs/api-reference-index

