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Abstract 

With the advancement in the pervasive technology, there is a spontaneous rise in the size of 

the data. Such data are generated from various forms of resources right from individual to 

organization level. Due to the characteristics of unstructured or semi-structuredness in data 

representation, the existing data analytics approaches are not directly applicable which leads 

to curse of dimensionality problem. Hence, we are presenting a hybrid model for high 

dimensional data. Computational analysis is to find the sentiments like positive, negative or 

neutral of the tweets which are generated by users. We prefer automated sentiment analysis 

because we have to analyze tweets from large data with high accuracy. By using sentiment 

analysis, we analyze the sentiments. This proposed methodology formulates the problem of 

automated sentiment analysis using the concept of deep learning by convolution neural 

network (CNN). The proposed approach uses Sub-space clustering method and train the 

features in the convolution neural network. Sub space clustering reduces the overlapping 

between features of different Classes of sentiment, therefore reduce the false positive rate and 

increase accuracy of classification. 
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                                                                  CHAPTER 1 

 INTRODUCTION 

1.1 INTRODUCTION TO SENTIMENT ANALYSIS: 

First of all, we are going to give a highlight on sentiments. Sentiments are the attitude, emotion 

or feeling towards a particular thing or subject. The sentiments are nothing but a thought or 

opinion of the peoples, sentiment can be termed as a simple review of a subject or an object. The 

emotional significance of a passage or expression as distinguished from its verbal context is 

termed as sentiments [8]. Now we discuss the sentiment analysis, it is a task of finding the 

opinions and attitude of people towards specific topics of interest. Be it is a product or a movie, 

opinions of people matter, and it affects the decision-making process of people. 

The first thing a person does when he or she wants to buy a product online is to see the kind of 

reviews and opinions that people have written. Social media such as Facebook, blogs, Twitter 

has become a place where people post their opinions on certain topics. The sentiment of the 

tweets of a particular subject has multiple usages, including stock market analysis of a company, 

movie reviews, in psychology to analyze the mood of people that have a variety of applications, 

and so on. Sentiments of tweets can be categorized into many categories like positive, negative, 

neutral, extremely positive, extremely negative, and so on. The two types of sentiments 

considered in this classification experiment are positive and negative sentiments [3].  

Sentiment analysis is a process of extracting or to identify the sentiment content of text unit by 

using various methods like NLP, machine learning etc. It is a computational analysis to find the 

sentiments like positive negative or neutral of the material that is generated by users. We prefer 

automatic sentiment analysis because we have to analyze material from large data with high 

accuracy. By using subjectivity analysis, we analyze the sentiments. In this analysis, we 

determine the subjectivity or objectivity of the text data. In the second step, we check the 

sentiments and its quantity in the data. On the basis of text and images, we used to analyze the 

sentiments from given data. 

The main goal of sentiment analyses is to evaluate the state of mind of the speaker. This analysis 

is used to differentiate the opinion of users or speaker on the basis of its binary polarity. There 

are three primary levels of sentiment analysis a) document level, b) sentence level, and d) aspect-
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level. The document-level analysis is used to characterize the feelings of the document. The 

sentence-level analysis is used to indicate the notion in a sentence. The aspect-level analysis is 

used to sort the conclusion with respect to the specific aspects of the elements. 

1.2 TWEETS 

A tweet is a small group of 280 characters or less, which is in text, image and in video form. 

Tweets are posted on twitter which shows the people interest or opinion related to issues (social 

or political) and products advertised in the market. People post tweets on Twitter to show the 

attention, promotion, and joy. These tweets provide an instant update from friends, experts, 

family and news on the day to day events [2]. 

Tweets are the textual form of Twitter where we use to communicate or share our activities. 

Tweets are a collection of textual data and report everything from the daily stress of life to the 

latest local and worldwide events. The contents show the real-time events in day to day life or 

daily routine, these contents are full of social information and temporal attributes. This 

information, data used to analyze sentiments of human beings, because every person uses to 

express their view on social sites. After analysis of these data valuable information can be 

extracted that helps to predict any situation or result easily. Twitter gives fine-grained 

information about each and every-events, instances, perspectives etc. [2] 

Following are the types of tweets: 

● Regular tweets: It is in textual form. 

● Image tweets: It is the form of a tweet in an image with textual information. 

● Video tweet: It is a form of video message having the duration of 30 seconds only.  

● Media-rich link tweets:  It is a form of web link it may be an image or video on the 

website. It is used as a reference link. 

Twitter is a social site or a platform where tweets are posted in its different form. In twitter 320 

million users active monthly. On Twitter, we make our follower and follow them back. We can 

share the activities we are doing and make the private account. If we want to text anyone 

privately we can text easily with complete security [3]. In short, Twitter is a social site where 

user posts and interacts with the different person connected with Twitter. It is important to go 

throw by registration to see the post and to interact with particulars. If registration is not done, 

then that user can only read the blog, tweeted by other users they wouldn’t be able to post any 
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tweets by themselves. Users can access through their website. It has more than 25 offices around 

the world. We can say that all the communication or posting whatever is written on the twitter is 

the form of Tweets whether it was in a textual form of an imaginary form. In the chapter, we are 

going to study the sentiments of tweets. The sentiments are the emotion or feeling of the user 

which they express in the form of tweets on social networking site Twitter [3]. 

 

Fig 1.1: Tweet [19] 

There are various types of sentiments of a user, like negative if he was disappointed with any 

services or dis-like any service or positive if he like or satisfied with any service or neutral. Here 

we are going to analysis the sentiments of tweets from Twitter [5]. There is an example of the 

form of a tweet, which is used to express their views, whether it was positive or negative or 

wants to express their day-to-day activity. People use tweets to express their feelings on any 

topic or activity, whether it was social or political or it may be included in their daily routine. 

Tweets are formed with the name of which a person used to talk with each other and expresses 

its feelings.  

In the analysis of Twitter data, there is a major issue is faced that is to separate mixed and noisy 

data information from valuable of needed data in real-world events. There are many scalable and 

significant approaches required for handling and processing a large amount of Twitter data. 

Another difficult issue in extracting sentiments is to understand the meaning of words. The main 
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reason for this issue is the length of tweet message, formal, informal, regular, irregular words 

and spelling and grammatical errors [3]. 

 

 

 

Fig 1.2: Form of tweets [20] 

The above image is giving the description of the different form of tweets. As we are going to 

analyze the sentiments of tweets, firstly we have the knowledge of sentiments what it is, how it 

works and what is the need of that so there is a brief description of sentiment analysis [20]. 

 

1.2.1 Sentiment Analysis of Tweets :  

Sentiment analysis is a process of extracting or to identify the sentiment content of text unit by 

using various methods like NLP, machine learning etc. It is a computational analysis to find the 

sentiments like positive negative or neutral of the material that is generated by users. We prefer 

automatic sentiment analysis because we have to analyze material from large data with high 

accuracy. By using subjectivity analysis, we analyze the sentiments. In this analysis, we 

determine the subjectivity or objectivity of the text data. In the second step, we check the 

sentiments and its quantity in the data. On the basis of text and images, we used to analyze the 

sentiments from given data. 
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The main goal of sentiment analyses is to evaluate the state of mind of the speaker. This analysis 

is used to differentiate the opinion of users or speaker on the basis of its binary polarity. There 

are three primary levels of sentiment analysis a) document level, b) sentence level, and d) aspect-

level. The document-level analysis is used to characterize the feelings of the document. The 

sentence-level analysis is used to indicate the notion in a sentence. The aspect-level analysis is 

used to sort the conclusion with respect to the specific aspects of the element analyze the 

sentiment where the combination of different emotions is included. We resolve such kind of 

problem with the classification process on different levels of text like terms, phrase, sentence or 

document. In sentiment analysis, most of the work has been done to find sentiment regarding a 

general topic by taking an assumption that viewer talks about an individual topic. In such 

reviews, it is easy to analyze the sentiments of the subject [6]. 

 

Figure 1.3 Process of sentiment analysis 
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1.2.2  Methods used to analyze the sentiments of tweets 

There is three type of method used to analyze the tweets: 

a)  Knowledge-based Technique: As name resembles, in this technique we collect the knowledge 

about the subject and the strength of the sentiments. As we discuss there is various type of 

sentiments in textual analysis like sad, happy, good, and sorry. In this technique, we collect all 

the data from different sources like television, internet, social sites etc. 

b)  Statistical Method: In this technique, we use such elements like Latent Semantic Analysis 

(LSA), SVM and point wise mutual Information (PMI). It is most sophisticated methods to 

detect the sentiments properly. 

c)  Hybrid Approaches:  it works on both machine learning and elements from collected data. 

The detection is done through the analysis of the concept that doesn't explicitly convey relevant 

information, but which are implicitly linked to another concept. 

1.2.3 There are various classifiers used to classify the tweet during analysis: 

a)      Hybrid classifier 

b)      Mix based classifier 

c)      SVM 

d)     MAX entropy 

Classifiers are used for the purpose of automatically labeling tweet sentiments by using 

emoticons. By using unigrams and bi-grams features it gives the accuracy of 80% on 0.5 labeled 

tweets. For the purpose of sentiment classifications semantic and synthetic approaches are 

commonly used. Unsupervised, supervised and semi-super wised as a summary we use these 

approaches while on the basis of previous work semantic, synthetic, link-based and Stylistics 

based approaches are used for the classification of sentiments in tweets [3]. 
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1.2.4 Types of sentiment analysis: 

1)  Manual Processing 

Most accurate and mature judge of sentiments is human interpretation but it does not give 100% 

accuracy. Now a day this process is rarely used without any additional tool. It always needed a 

substitute tool because of growth of social media. 

2)  Keyword processing 

This processing works on single individual words having the degree of polarity positive or 

negative, then after it gives an overall result in percentage. Positive words consist of love, happy, 

smile, yippee etc. and negative words like anger, aggression, dislike etc. 

The main merit of this process is it is fast in processing; cheap in cost and predictable while 

implementation. 

There are many disadvantages of these processes: 

1)      It cannot deal with polarized word combined. 

2)      It cannot deal with the words having the different meaning. 

3)      It is not able to deal with multiple words. 

 3)  Natural language processing: 

This process can also be termed as NLP, data mining, text analytics. It is a computer system that 

used to process human language in terms of meaning. It is used to understand the several words 

having the different meaning, whether it was in phrase, sentence or in ideas. It works on 

analyzing the meaning of words. 

1.3 EVALUATION OF SENTIMENT ANALYSIS: 

The main objective of sentiment analysis is to analyze the sentiments which match with the 

human judgment accurately. There are two categories like positive or negative on which our 

precision and accuracy of analysis majorly depend. There are two types of sentiments as we 

discuss above are of various type positive or negative or neutral. In sentiments analysis, words 

float with different emotion some having positive attitude whereas some having negative 

attitudes hence there is a simple one –dimensional model of sentiments from negative to positive. 
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It is seen through research that 70% accuracy in classifying sentiments. The computer system 

will make very different errors than human assessor. The computer system will have the trouble 

with negation, exaggeration, jokes or sarcasm which is easy to handle for a human reader. 

Sentiment analysis is a very useful process for any organization as it indicates the emotion of a 

human being in every individual circumstance. 

 

1.4  Advantages of Analysis of tweets: 

1) It is an instant way to identify the opinion of users. 

2)  It gives the ability to work as per the ended of consumers or customers. 

      3)  It elaborates the SWOT analysis of any organization 

      4)   It helps to develop that product what a customer actually wants. 

      5)  It increases the accuracy of the productive items. 

 

1.5 Disadvantages of analysis of tweets: 

1)   Noisy text 

       2)  Use of generic lexicons in lexeme feature space 

       3)  Lexicon is not capable of analysis the emotion like wow, hurray, yippee etc. 

       4)  Only 70 % accuracy is given after analysis. 
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Chapter 2 

Literature Review 

Lim, et al. [1] a latent infectious disease has come to the public knowledge which is not known 

by public health department or institutes earlier. About this existing disease, there are some 

important but unknown approaches are existing like disease type or name data consist of national 

public health institutes in the social media. While data processing stage there is some important 

information that is extracted. In this paper, an unsupervised sentiment analysis is proposed to 

evaluate the information about the disease. Here we able to identify the symptoms, body part 

pain location can be identifying by using social media data. With the help of extracted data, we 

can easily create weighing vectors to resolve the disease. We use real electronic medical record 

for 104 individuals have been gone through diagnosis with influenza in the interval of August 

2012 to May 2013. The result demonstrates the highest precision, recall, and f-score value. 

Kumar, et al. [2] assessing the precision of various machine learning calculation for the errand 

of twitter notion investigation. As tweeter is involved with 190 million tweets in a day and also 

contains a number of sentiments over them about the object, feeling like about anything. AS 

these tweets are related to our day to day life it is important to utilize these tweets in a helpful 

manner hence we use two territories for identifying or extracting useful data from tweets. Here 

we used to assess an examination for a general conclusion from a small blog on twitter. 

AL-Sharuee, et al. [3] gives a highlight on the analysis of sentiments. There are two phase 1) 

Contextual analysis and the second one is unsupervised learning approaches. The first phase 

consists of 1) data interpretation 2) spelling correction 3) intensifier handling 4) negation 

handling 5) contrast handling whereas the second phase consists of clustering of classifiers by 

using majority voting mechanism. This classifier is a modification of K-means algorithm and we 

used to modify base classifier by using extracting initial centroids from Sent word net (SWN). 

Here we also discuss the problem with Australians airline regarding sentiment analysis they offer 

benchmark problem of analysis. The experimental result shows that there is an improvement in 

clustering performances in terms of accuracy, stability, and generations. 

Gokulakrishnan, et al. [4] an advertised stream of tweets from the Twitter micro blogging 

website is preprocessed and arranged in light of their passionate substance as positive, negative 
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and superfluous; and examinations the execution of different ordering calculations in view of 

their accuracy and review in such cases. Further, the paper epitomizes the uses of this 

examination and its constraints. 

Anjaria, et al [5] it’s an approach to exploiting the user influence factor. This kind of approach 

is used to predict the results of an election. By using direct and indirect features of data collected 

from twitter which can be extracted by using hybrid methods. These twitter data is based on 

super revised classifiers like SVM, Naive Bayes, and Artificial Neural Networks. For the 

dimensionality reduction, we use SVM with the combination of principal component analysis 

(PCA). This paper gives two different case study of different scenario i.e. US presidential 

election in 2012 and other is Karnataka Assembly Election in 2013. From these two studies, we 

try to determine the point where the prediction by twitter data fails means where our process 

fails. And it seems by the experimental method that SVM predicts with only 58% accuracy in 

case of Karnataka. 

Das, et al. [6]  explanation of detailed work done while developing the system which will further 

used for the analysis of sentiments in tweets. The works as extracting data from social media or 

tweets from tweeter posts, then its pre-processing and then it connected with Alchemy API by 

REST call method.  This method gives or demonstrates the result in the form of the graph. There 

is an analysis done for collecting sentiments for Samsung Galaxy from the proposed system. 

 

Lei Zhang, et al [7] defined the opinion mining issue. From the definition, the key specialized 

issues that should be tended to. We at that point portray different key mining assignments that 

have been examined in the exploration writing and their agent procedures. After the discussion 

about the issue of recognizing sentiment spam or fake audits, finally, additionally present the 

exploration point of surveying the utility or nature of online audits.  

 

P., and Mohammad, et al. [8] identified opinionative information in the Web and classifying 

them according to their polarity, i.e., regardless of whether they convey a positive or negative 

meaning. Slant Analysis is an issue of content based examination, however there are a few 

difficulties that make it difficult when contrasted with customary content based investigation 

This plainly expresses there is need of an endeavor to work towards these issues and it has 
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opened up a few opportunities for future research for handling nullifications, shrouded 

estimations identification, slangs, polysemy. Be that as it may, the developing size of 

information demands programmed information investigation procedures. In this paper, a point by 

point overview of different strategies utilized as a part of Sentiment Analysis is done to 

understand the level of work. 

 

Preslav, et al. [9] advancement and assessment of a semantic examination undertaking that lies 

at the crossing point of two exceptionally popular lines of research in contemporary 

computational etymology: (1) estimation investigation, and (2) normal dialect preparing of web-

based social networking content exist. The errand kept running in 2013 and 2014, pulling in the 

most astounding number of taking interest groups at Semantic Evalution in the two years, and 

there is a progressing version. The errand incorporated the making of a substantial relevant and 

message-level extremity corpus comprising of tweets, SMS messages, Live Journal messages, 

and an exceptional test set of mocking tweets. The assessment pulled in 44 groups in 2013 and 

46 of every 2014, who utilized an assortment of methodologies. The best groups could 

outperform a few baselines by sizable edges with change over the 2 years the errand has been 

run. 

 

Meral, et al. [10] sentiment analysis has been performed by collecting data from the Twitter. To 

perform this analysis an intelligent system has been created by using machine learning 

approaches such as Naïve Bayes, Random Forest, SVM and the compared results has been given 

 

Sagar, et al. [11] analyze lexicon approaches and learning based a method which is used to 

analyze the sentiments from the text. There are many difficulties and problems introduced while 

analyzing the sentiments of textual data from social sites like Face book, Twitter etc. In this 

paper, explained issues are highlighted by authors. 

 

Yulan He, et al. [12] in this paper, there is an introduction semantic feature into the training sets 

for sentiment analysis. Addition of semantic concept as additional features for each removed 

entity. This procedure helps in measuring the correlation of the concept with negative\positive 

sentiments. We use the approach to expect sentiments for three informational indexes of twitter. 
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This will give the outcome which demonstrates a normal increase of harmonic precision by 6.5 

% for identifying both negative and positive sentiments and 4.8 % over the gauge of unigrams. 

 

Divakar Yadav, et al. [13] investigate the data there is a discussion on the sentiments analysis 

for client survey. The investigation is about to determine the polarity of the collected data. For 

this purpose we first pre-handled the dataset then we used to extract the script from the datasets, 

at that point select the component vector list and then connect that from machine learning on the 

basis of arranged calculation in particular. Naive Bayes, Maximum entropy and SVM alongside 

the Semantic Orientation based Word Net which separates equivalent words and similitude for 

the substance highlight. 

 

Phienthrakul, et al. [14] in this paper, they broke down and think about the different non-

negative linear combination of the kernel. These kernels are connected on product surveys to 

decide if an audit is sure or negative. The outcomes demonstrate that the execution of the mix 

bits that outflanks the single kernels. 

Efstratios, et al. [15] arrangement of unique philosophy based systems towards a more effective 

sentiment analysis on tweets. The curiosity of the given approach is that tweets are not just 

described by a sentiment score, similar to the case with machine learning-based classifiers; 

however rather, get a sentiment review for the individual particular idea in tweets. Generally 

speaking, our introduced design brings about a more itemized analysis of post sentiments with 

respect to a particular point. 

Khan, et al. [16] analyzed to detect the urban marvels like people groups' enthusiasm for 

specific themes or shift of enthusiasm from one subject to another. Some of the time, even only 

the proportion of tweets identified with a theme showing up in the day by day Twitter can give a 

decent sign about people groups' level of enthusiasm for that point on that specific day. 

Unfortunately, the vast majority of the tweets are not expressly labeled with subject keywords by 

the Twitter clients. Here a technique for programmed labeling of untagged tweets. Their 

technique depends on identification of important collocations from a huge preparing set of 

tweets. We could accomplish 88.25% accuracy with high exactness and review. 
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Chen Min, et.al. [17] Introduction of the background of big data and give a review on related 

technologies like cloud computing, Hadoop etc. After introduction authors concentrate on 4 

phase of big data a) data generation b) data acquisition c) data storage d) data analysis. They 

introduce general background for every phase and also used to discuss the technical challenges 

and latest reviews. At last, they examine the application of data which consist of enterprise 

management, internet of things, online social networks etc. 

Ming Hao et al [18] three novel times based visual sentiments analysis techniques are 

introduced to explored large tweets in this paper. The techniques are a) topic based sentiment 

analysis that is used to extract maps and measure customer opinion b) stream analysis that is 

used to identify interesting tweets on the basis of their polarity c) pixel-cell based sentiment 

analysis that is used to visualize the volume of large data in a single view. These following 

techniques are used to demonstrate distribution and pattern. 

Isah et al. [19] the author analyzing the user’s view and experiences related to the drugs and 

cosmetics by using the concept of machine learning, text mining, and sentiment analysis. Data 

used for the proposed analysis was Twitter data and Facebook comments. These comments are 

used to find out the user’s view related to the brands. This method is helpful for the companies to 

improve the quality of the products when user gave negative comments. 

 

Li, Jinyan, et al. [20] evaluated the various classification algorithms with the filtering schemes. 

These filtering schemes reduce the original dataset with respect to the contextual polarity. This 

approach called “Hierarchical classification”. A different kind of schemes and algorithms are 

discussed over three sets of news articles. Binary and multi-class classification is applied to this 

data. 

 

Rao, Yanghui, et al. [21] discussed the problem of social emotion mining of the online users in 

the news domain. The author proposed two models for modeling topics and emotions. The first 

model is supervised model which generates a set of topics from words. The second model 

generates topics from social emotions directly. Both models can generate the social emotion 

lexicon samples. 
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Akaichi et al. [22] the author mainly focused on the Text mining for sentiment classification. 

The classification process is performed on the Tunisian user’s Facebook statues. The main aim is 

to extract the useful information related to the user’s behavior during some specific period of 

time. A method base on Support Vector Machine (SVM) and Naïve Bayes is proposed for the 

classification. 
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CHAPTER 3 

SCOPE OF THE STUDY 

Sentiment analysis is a process of extracting features from user’s thoughts, views, feeling and 

opinion. Analyses of tweets express the latest trends regarding political issues, social issues, 

products by tweets. Automatic analyses of tweets increase the understanding of stream. In the 

proposed approach, we increase the pattern feature and cluster the tweets by subspace clustering 

approach. This reduces the overlapping of effective features and Increase the true positive rate by 

clustering of tweet labels. 
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CHAPTER 4 

OBJECTIVE OF THE STUDY 

1    To analyze the tweets and classify according to its sentiments: 

In this objective, we collect the tweets using REST API and analyze the data with static mean, 

standard deviation by converting the text data into vector form and calculate the number of 

positive, negative and neutral tweets. This analysis is to understand the data and features of the 

text. 

2 To propose subspace clustering with CNN and evaluate precision, recall, and accuracy. 

In this objective, we preprocess the tweets by using tokenization, stop word removal 

and stemming, then the clustering of tweets according to its subspace labels, and CNN will 

process the task of learning. Results will be evaluated by using precision which defines the false 

positive rate and recall which defines the false negative rate of tweets during the prediction 

process done by using CNN model.  
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CHAPTER 5 

Research Methodology 

 

 

                       Collect  tweets 

                                                                                              ↓ 

    Pre processing tweets   (cleaning         

phase, tokenization, stemming) 

                                                                                              ↓ 

Subspace clustering for label (Proclus 

algorithm for cluster the tweets) 

                                                                                              ↓ 

                   Feature with label    

                                                                                              ↓ 

 

                                Convolution layer 

                                      Pooling 

                                    Relu layer 

                              Soft-max classifier 

                                                                                              ↓ 

                        Learning model 

                                                                                              ↓ 

                           Test model 

                                                                                              ↓ 

                  Precision                         recall                     accuracy 
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Methodology process: 

In this process, we collect the tweets by using API. Then we use tokenization, stop word filtering 

for preprocessing of collected tweets. After preprocessing of collected tweets labeling and 

extraction of features is performed from collected tweets. Then after these extracted features are 

placed in convolution layer and start the pooling process. Input is given by pooling layer 

in relu layer and by using soft-max classifier output is given relu layer, output result is given to 

learning model by the classifier. The output after learning process we test the given output in the 

test model. At last, we calculate the parameters like precision, recall, and accuracy of the 

collected tweets.   
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CHAPTER 6 

Expected Outcomes 

In automated tweet sentiment analysis process the main challenge is accuracy and multiclass of 

tweets. In the proposed approach CNN is used for learning which generates different patterns of 

features by using activation function and then classify these features by using soft-max classifier. 

Different patterns generated by the activation function increases the domain information of text 

and then following outcomes will come.  

1) Reduce the false positive rate of classification which makes an automated system. 

2) Reduce the overlapping of tweets by subspace clustering which increases the accuracy. 
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CHAPTER 7 

Summary and Conclusion 

 

Sentiment analysis is a process which is used to analyze the thoughts, opinion, and feelings of 

the person by using textual data. In this research, sentiment analysis is performed on tweets. A 

tweet is a group of characters which explains the views or opinion of the peoples regarding the 

issues all around. In this work, tweets are pre-processed and these tweets are clustered for 

labeling the features. Then we apply CNN to the labeled features for classification. At last, we 

are going to analyze the results by using following parameters precision, recall, and accuracy. 
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