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ABSTRACT 

Sentiment analysis refers to the class of 

computational and natural language processing based 

techniques used to identify, extract or characterize 

subjective information, such as opinions, expressed 

in a given piece of text. The main purpose of 

sentiment analysis is to classify a writer’s attitude 

towards various topics into positive, negative or 

neutral categories. Sentiment analysis has many 

applications in different domains including, but not 

limited to, business intelligence, politics, sociology, 

etc. Recent years, on the other hand, have witnessed 

the advent of social networking websites, microblogs, 

wikis and Web applications and consequently, an 

unprecedented growth in user-generated data is 

poised for sentiment mining. Data such as web-

postings, Tweets, videos, etc., all express opinions on 

various topics and events, offer immense 

opportunities to study and analyze human opinions 

and sentiment. Natural Language Processing (NLP) 

allows researchers to gather such data and analyze it 

to glean the underlying meaning of such writings. 

The field of sentiment analysis – applied to many 

other domains – depend heavily on techniques 

utilized by NLP. This work will look into various 

prevalent theories underlying the NLP field and how 

they can be leveraged to gather users’ sentiments on 

social media. Our experiments demonstrate that 

feature vectors created using neural network tools 

result in better performance when used with all three 

machine learning classifiers compared to using 

feature vectors created using traditional bag of words 

method. Sentiment analysis deals with identifying 

and classifying opinions or sentiments expressed in 

source text. Social media is generating a vast amount 

of sentiment rich data in the form of tweets, status 

updates, blog posts etc. Sentiment analysis of this 

user generated data is very useful in knowing the 

opinion of the crowd. We present a new feature 

vector for classifying the tweets as positive, negative 

and extract peoples’ opinion about products and it 

also helps the user about the future work that is to be 

done for their next post or tweet. We also provide a 

new way of encouraging talents by calculating the 

percentages of both positive and negative tweets and 

sending a notification to the user and also to the 

twitter company. 

Keywords: Machine Learning, Semantic Orientation, 

Sentiment Analysis, Twitter, Social Media. 

1. INTRODUCTION 

Social media has pervasively played an increasing 

role and they have become an important alternative 

information channel to traditional media in the last 

five years during emergencies and disasters, where 

they rank as the fourth most popular sources to access 

necessary information during emergencies [1][2]. In 

particular, individuals and communities have used 

social media for many tasks from warning others of 

unsafe areas to fund raising for disaster relief [3][4]. 

The days of one-way communication where only 

official sources used to provide bulletins during 

emergencies are actually gone[5][6]. In 2005 for 

instance, when Hurricane Katrina slammed the U.S. 

gulf coast, there was no Twitter for news update 

while Facebook was not that much famous yet. 

Compare, for example, Hurricane Katrina to the Haiti 

earthquake on January 2010. During latter, people 

used Twitter, Facebook, Flicker, blogs and YouTube 
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to post their experience in form of texts, photos and 

videos during the earthquake which resulted in 

donating 8 million U.S. dollars to the Red Cross 

which vividly demonstrates the power of social 

media in propagating information during emergencies 

[7][8].  

Hurricane Sandy on 2012, is another example to 

show the positive impact of social media during 

disasters. By that time, using social media had 

become an important part of disaster response[9]. 

There are numerous similar examples that show how 

social media have come to the rescue in disaster 

situations including Hurricane Irene, California gas 

explosion on 2010, Japan earthquakes, Genoa 

flooding and more recently Ebola. Social media 

could be actually leveraged to keep the problem 

informed, help locate loved ones, and express support 

or notify authorities during emergencies and 

disasters[10] 

All forms of communicative media such as written 

text, spoken words, sign languages communicate 

some form objective or subjective information. The 

subjective impressions such as feelings, attitudes, 

evaluations, emotions and opinions associated with 

any form of communication is known as sentiment. 

Sentiment Analysis, also referred to as opinion 

mining is the field of study which aims at classifying 

sentiments associated with any written or spoken 

language. Sentiment analysis is a field of study which 

makes use of Natural Language Processing (NLP), 

machine learning, statistics, linguistic features, etc. to 

evaluate if the contents of the spoken words or 

written text is favorable, unfavorable, or neutral, and 

to what degree. Sentiment Analysis have wide range 

of applications[11][12]. 

Sentiment Analysis can be a useful tool for 

information extraction, answering questions of public 

opinion and summarization of viewpoints of multiple 

people. Sentiment Analysis is widely used in the 

fields of Business Analytics, law and policy making, 

politics and political science, psychology, sociology, 

etc. The amount of opinionated content on the web is 

burgeoning daily. Since, internet is more accessible 

to people in all parts of the world, such content on the 

web may not necessarily be in English language. 

Hence it is important to expand the tools and 

techniques developed for sentiment analysis to cover 

other lesser known languages with opinionated 

content on the web. 

 With the huge amount of increase in the web 

technologies, the no of people expressing their views 

and the opinion via web are increasing[13][14]. This 

information is useful for everyone like businesses, 

governments and individuals . with 500+ million 

tweets per day , twitter is becoming a major source of 

information. Twitter is a micro blogging site, which 

is popularly known for its short messages known as 

tweets. It has a limit of 140 characters. Twitter has a 

user base of 240+ million active users and hence it is 

a useful source of information. The users often 

discuss their personal views on various subjects and 

also on current affairs via tweets. Out of all popular 

social medias like Facebook , Twitter, Google+, and 

Myspace we choose Twitter because of the reasons 

like  

 Twitter contains vast number of text posts 

and it grows day by day. The collected corpus 

can be arbitrarily large. 

 Twitter’s audience varies from regular users 

to celebrities, Politicians , company 

representatives, and even country’s president. 

Therefore it is possible to collect text posts of 

users from different social and interests 

groups. 

 Tweets are small in length and thus less 

ambiguous and are unbiased in nature. 

            Using social media, models are built for 

classifying “tweets” into positive , negative, and 

neutral classes .The models are build for two 

classification tasks : a 3-way classification of already 

separated phrases in a tweet into positive, negative , 

and neutral classes and another 3 way classifications 

of entire message into positive , negative and neutral 

classes. 

Utilizing the techniques from NLP, sentiment 

analysis field looks at users’ expressions and in turn 

associate emotions with what the user has provided. 

The cultural norms add a different twist to this area. 

For example, the following statement could be 

interpreted very differently. “This new gadget is 

bad!” While the obvious meaning alludes to the 

user’s dislike of the gadget, user community 

belonging to a certain age group would consider the 

above statement as a resounding endorsement of the 
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gadget at hand. Furthermore, the sentiment analysis 

looks at the time at which the user expressed the 

sentiment or opinion. The same user can be under 

certain stressors which can cloud their judgment and 

hence gathering statements on a time continuum can 

provide better assurance of the sentiments expressed.  

The social media platform provides both challenges 

and opportunities in this area. On a positive note, it 

grants anonymity to the person writing on the web 

thus allowing him/her to express their feelings freely 

(K.Santhi sri [22] et. Al., ). Moreover, the data can be 

gathered for a given interval that can prove vital in 

ensuring consistency. The data gleaned in this 

manner will offer a preponderance of evidence 

supporting the researcher’s hypothesis and can 

provide a solid foundation for scientific deductions. 

Gathering data from the web has become the choice 

of many fields such as Marketing etc. Google, 

YouTube and Amazon are examples of how 

companies can provide customized content to the 

end-user[15]. Many such fields can depend greatly on 

objective metrics such as number of likes, total 

number of items sold given an age range etc. 

However, the fields of psychology/psychiatry do not 

have such luxury as the data is in form of text written 

by users on the various media such as blogs, social 

media etc. 

Sentiment Analysis (SA) or Opinion Mining (OM) is 

the computational study of people’s opinions, 

attitudes and emotions toward an entity. The entity 

can represent individuals, events or topics. These 

topics are most likely to be covered by reviews. The 

two expressions SA or OM are interchangeable. They 

express a mutual meaning. However, some 

researchers stated that OM and SA have slightly 

different notions [16]. Opinion Mining extracts and 

analyzes people’s opinion about an entity while 

Sentiment Analysis identifies the sentiment expressed 

in a text then analyzes it. Therefore, the target of SA 

is to find opinions, identify the sentiments they 

express, and then classify their polarity as shown 

in Fig. 1. 

 

Fig. 1 Sentiment Analysis 

Sentiment Analysis can be considered a classification 

process as illustrated in Fig. 1. There are three main 

classification levels in SA: document-level, sentence-

level, and aspect-level SA. Document-level SA aims 

to classify an opinion document as expressing a 

positive or negative opinion or sentiment. It considers 

the whole document a basic information unit (talking 

about one topic). Sentence-level SA aims to classify 

sentiment expressed in each sentence. The first step is 

to identify whether the sentence is subjective or 

objective. If the sentence is subjective, Sentence-

level SA will determine whether the sentence 

expresses positive or negative opinions. Wilson et 

al. [17] have pointed out that sentiment expressions 

are not necessarily subjective in nature. However, 

there is no fundamental difference between document 

and sentence level classifications because sentences 

are just short documents [18]. Classifying text at the 

document level or at the sentence level does not 

provide the necessary detail needed opinions on all 

aspects of the entity which is needed in many 

applications, to obtain these details; we need to go to 
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the aspect level[19]. Aspect-level SA aims to classify 

the sentiment with respect to the specific aspects of 

entities. The first step is to identify the entities and 

their aspects. 

2. LITERATURE SURVEY 

Sentiment analysis (a.k.a sentiment classification, 

opinion mining, subjectivity analysis, polarity 

classification, affect analysis, etc.) is the 

multidisciplinary field of study that deals with 

analyzing people’s sentiments, attitudes, emotions 

and opinions about different entities such as products, 

services, individuals, companies, organizations, 

events and topics and includes multiple fields such as 

natural language processing (NLP), computational 

linguistics, information retrieval, machine learning 

and artificial intelligence. It is set of computational 

and NLP based techniques which could be leveraged 

in order to extract subjective information in a given 

text unlike factual information, opinions and 

sentiments are subjective [20]. Despite the recent 

surge of interest in sentiment analysis since the term 

was coined by P.R.S.M.Lakshmi  et al. [21] in 2003, 

the demand for information on sentiment and opinion 

during decision-making situations dates back to long 

before the widespread use of the World Wide Web.  

Opinions are central to almost all human activities as 

they could influence our behaviors specially when 

making a decision. For example, many of us may 

have asked their friends to recommend a dishwasher 

or to explain who they might vote for during 

elections, or even requested reference letters from 

colleagues regarding job applications. Now, opinions 

and experiences of numerous people that are neither 

our acquaintances nor professional critics are readily 

available thanks the Internet and the Web [22][23]. 

This is not limited to individuals only; businesses, 

organizations and companies are also eager to know 

consumers’ opinions about their products and 

services. In the past, when a business needed 

consumer opinions, it conducted surveys and opinion 

polls. Nowadays, one is no longer limited to asking 

friends and family or conducting surveys for opinions 

about products; instead one can use volumes of user 

reviews and discussions in public forums on the Web 

[24][25].  

Indeed, the Web has dramatically changed the way 

that people express their opinions about products, 

services, companies, individuals and social events. 

There are now many Internet forums, discussion 

groups, blogs and even micro-blogs that are well 

suited for the users to freely post reviews about 

products and express their views on almost anything 

online. These users-generated contents and word-of-

mouth behavior are sources of information with many 

immediate and practical applications. 

Human beings use different types of languages as a 

form of communication. If two individuals have a 

knowledge of any common language they can share 

ideas and opinions with each other conveniently. 

However, no languages as in its current form can be 

used by any individual to communicate with 

computers[26]. It is not feasible for computers to 

understand any human spoken languages. Thus there 

is a field of computer science that makes use of 

techniques such as artificial intelligence, machine 

learning and computational linguistics in order to 

enable computers to make sense out of any human 

language which may be in the form of spoken words 

or written text. This sub field of computer science 

dealing with the interaction of computers with the 

human languages is known as Natural Language 

Processing (NLP)[27]. Many researches have been 

conducted to study how humans use and understand 

languages so that it can be used to develop systems to 

help computers understand natural language and 

finally assist in carrying out some designated 

tasks[28]. 

Lakshman Narayana Vejendla and K.Santhi Sri in 

1996 [ref] first described about the fundamental issue 

for natural language processing in information 

retrieval which was regarding the possibility of 

combining non-statistical and statistical data i.e. 

combination of individual documents and whole 

files[29][30]. In 1999, Feldman [ref] suggested using 

natural language processing techniques along with 

other technologies such as speech recognition, 

intelligent agents and visualization in order to 

achieve better results in information retrieval. 

Linguistic variation and variation in presenting the 

subject matter also poses a challenge in information 

retrieval. 
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To develop a prototype to automatically collect, 

analyze and visualize live disaster related social 

media data from Twitter[31] and also studies how 

individuals on Twitter react to disaster. Finally they 

utilize Granger causality analysis [32] to correlate 

positive/negative sentiments of users on Twitter with 

distance of Hurricane Sandy approaching the disaster 

location. Another study on [33]is  where proposes a 

finegrained sentiment analysis using machine 

learning classifiers, SVM, Naive Bayes Binary and 

Multinomial model to distinguish crisis-related 

micro-posts from irrelevant information[34]. In 

particular, all of the tweets have been preprocessed to 

remove irrelevant terms and features and extract 

general categories from microposts using OpenCalais 

API6 and also to handle abbreviations based on 

noslang dictionary[35] 

3. PROPOSED METHOD 

The field of NLP dates back to few decades and has 

matured quite significantly over the years. Initially 

confined to gathering data from a limited set of 

digitized documents, the advent of World Wide Web 

saw an explosion in information in many different 

languages. Significant amount of work was done in 

the information Retrieval (IR) field which is 

considered an application of the Natural Language 

Processing domain. Before discussing the IR 

techniques, a bit more, let us delve into the 

theoretical and practical aspects of NLP.  

2.1. Traditional Approach - Key Concepts Initially, 

the NLP approach followed the following discrete 

steps.  

1. Text Preprocessing/Tokenization 

 2. Lexical Analysis  

3. Syntactical Analysis  

4. Semantic Analysis  

2.1.1. Preprocessing/Tokenization The first challenge 

is to segment a given document into words and 

sentences [41] [42]. The word token - initially 

confined to programming languages theory - is now 

synonymous with segmenting the text into words. 

Most of the languages use the white space as the 

delimiter but it can be a bit tricky in certain 

languages [43] [44]. While seeming straightforward, 

the challenges include separating words such as ‘I’m’ 

into ‘I am’ and deciding whether or not to separate a 

token such as ‘high-impact’ into two words. 

Complicating the matter further would be the 

language of the document. The unicode standard 

helps tremendously as each character is assigned a 

unique value and therefore makes it practical to 

decide upon the underlying language. Another 

concept that NLP experts use quite often is “Regular 

Expression (RE)”. Also finding its root in the 

computer programming language theory, RE 

specifies the format of the string that needs to be 

looked at. As an example, a password string (token) 

that can contain upper case letters only will be 

specified as [A-Z] while a string counting numbers 

will be specified as [0-9]. The importance of RE will 

become apparent in the next subsection. In addition 

to segmenting the text into token/words, the NLP 

domain places great emphasis on finding the 

boundary of sentences. While many languages will 

use punctuation marks to define sentence boundaries, 

other languages such as Chinese, Korean etc. prove 

to be much more difficult in this regards. 

Complicating the matter further are short forms that 

use the period symbol ‘.’. While used for ending a 

sentence, a token such as ‘Mr.’ might send the wrong 

signal. 

After preprocessing of text and segmenting it into 

words, the NLP practitioners would take each token 

and reduce it to its unit lexeme form [45] [46]. Thus, 

the words ‘depression’ and ‘depressed’ will both be 

reduced to one-unit form - ‘depress’. This process is 

also known as stemming where each token is reduced 

to a root form called stem. This term is more 

prevalent in Computer Science and in certain cases 

might not be the same as the lemma. The most 

famous algorithm for this technique is the Porter 

algorithm (Porter et. al., 1980) which was later 

improved to Porter2 or Snowball algorithm. 

Lancaster Stemmer is also used frequently but is 

considered a bit more aggressive [47] [48]. This will 

be discussed in more detailed in the practical section. 

One of the most important benefit of stemming is to 

gather a frequency distribution of various words in a 

given text. The frequency distribution helps surmise 

the topic of the text being considered at hand. The 

famous tf-idf algorithm in Linguistics and Computer 
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Science is widely used. The tf measures the 

frequency of the terms present in the document and 

infers the subject/keywords describing the document. 

The idf factor focuses on eliminating the commonly 

used words such as prepositions, articles etc. 

allowing the tf factor to accurately represent the 

subject of the document at hand. While many other 

techniques have been proposed and tested, tf-idf 

algorithm is usually the starting point when dealing 

with texts. 

The Grammar (referred to as mathematical grammar) 

is composed of terminal and non-terminal symbols. 

In the above example, Number is a terminal symbol 

while is a non-terminal symbol. If we assume that the 

Number symbol represents integers, then the 

following expressions when parsed will conform to 

the above grammar. 134 + 256, 134, (256) However, 

expressions such as ‘-134’, ‘134’ ’25’ and ‘134 / 12 

34’ will not conform to the grammar described 

above. The process of ensuring the tokens follow a 

particular grammar is also referred to parsing by 

Computer Scientists / Computational Linguists. Both 

the lexical analyzer described in the previous 

subsection and a parser is needed to process text. 

While the above might seem overwhelming a bit at 

first, think of it as this: If the text has the following 

two sentences, how can it be decided that the 

sentences are conforming to English grammar? “The 

dog ran after the ball” “The ball dog ran ball the” A 

human looking at the two sentences above will 

dismiss the second sentence as gibberish right away, 

but it is not so easy for a computer to discern. The 

question computer scientists and computational 

linguists traditionally faced was whether or not a 

natural language can be represented by a 

mathematical grammar (also referred to as formal 

grammar). 

 

Fig : 2 natural language can be represented by a mathematical 

The major goal of information extraction is to make 

use of machine readable unstructured and semi-

structured documents to extract structured 

information automatically. The process of 

information extraction leverage natural language 

processing techniques to make sense of texts which 

are in human languages. Information extraction also 

aims at drawing inferences from unstructured data 

based on the logical content present in the data to 

make logical reasoning possible. Using natural 

language processing and information extraction can 

be used to solve problems such as text management 
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which is one step beyond the prevalent text storage, 

display and transmission. According to “Information 

extraction is a subset of knowledge discovery and 

data mining that aims to extract useful bits of textual 

information from natural language texts” 

4. RESULTS 

We are using the classifiers that are compared based 

on the accuracy measures such as Mean error (ME), 

Root mean square error (RMSE), Mean absolute 

error (MAE), Mean Percentage Error (MPE), Mean 

Absolute Percentage Error (MAPE). This are 

accuracy measurement parameters in sentiment 

analysis. Here we are comparing majorly two 

important parameters i.e. ME (Mean error) and 

(MAE) Mean absolute error the simplest measure of 

forecast accuracy is called Mean Absolute Error 

(MAE). MAE is a quantity used to measure how 

close forecasts or predictions are to the eventual 

outcomes or in other words we can say it simply the 

mean of the absolute errors. The absolute error is the 

absolute value of the difference between the 

forecasted value and the actual value. 

 

Fig : 3 difference between the forecasted value and the actual value. 

 

Fig: 4 the optimal mean F1 accuracy scores 

The the optimal mean F1 accuracy scores produced 

by each machine learning classifiers when skip-gram 

with feature vector dimension of 700 and continuous 

bag of words with feature vector dimension of 500 
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was used to produce word vectors using Word2vec. 

Fig 5 is the visual representation of data in table 3 as 

a bar graph. Figure 3 illustrates that for all three 

machine learning classifiers, Logistic Regression, 

Random Forest and Gaussian Naïve Bayes, skip-

gram architecture produced optimal results compared 

to the continuous bag of words architecture. 

 

 

Fig : 5 optimal results of Logistc,Random,Gaussian naïve bayes 

 

Fig 6: ROC curve 
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5. CONCLUSION 

Sentiment Analysis and Natural Language Processing 

offer a great opportunity to mental health 

practitioners to be able to mine text data from the 

web and detect symptoms that could be harbinger to 

various mental health issues. In this chapter, we have 

presented a detailed overview of NLP and Sentiment 

Analysis. In addition, we have given a brief synopsis 

of strength of Python language and the NLTK toolkit. 

The social media allows patients to post comments 

using their language of choice. Such data should be 

segregated and compared to see whether there are 

any commonalities between patients irrespective of 

their cultural background. 
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