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ABSTRACT

Now a day’s sentiment analysis is the most used research topic. The sentiment analysis result is
based on different investigation for example politics, terrorism, economy, international affairs,
movies, fashion, justice, humanity. Social media are the main resource for collecting people’s
opinion and their sentiment about a different trending topic. People use many abusing words in
social media to express their emotion. Using sentiment analysis, we will build a platform where
one can easily identify the opinions are either positive or negative or neutral. This research paper
will contain supervised learning which is under the machine learning approach. We run an
experiment on different queries from humanity to terrorism and find out an interesting result. First
of all, we have preprocessed the dataset to convert unstructured airline review into structured
review form. After that, we convert structured review into numerical value. We have to preprocess
the data before using it. Stop word removal, @ removal, Hashtag removal, POS tagging,
calculating sentiment score have done in preprocessing part. Then an algorithm has been applied
to classify the opinion as either it is positive or negative. In this research paper we will briefly
discuss supervised machine learning. Support vector machine as well as Naive Bayes algorithm
and compares their overall accuracy, precession, recall value. The result shows that in case of

airline reviews Support vector machine gave way better result than Naive Bayes algorithm.
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CHAPTER 1
Introduction

1.1 Introduction

Social Networking site is the best source to express the innovative and creative thought as well as
the review. Different activities occur around us. People use social media to give their opinion on
that. Social media is the largest platform and it is open and free for the users. This huge number of
networking site contains different thoughts. People express their opinion, their sentiment, their
platform, their idea, their felling through this platform. The events that occur around us are such
as politics, injustice, inhumanity, international affairs, economy, natural disaster, terrorism, and
various upcoming topics. Social networking site in a place where people can give their personal
opinion and think about those issues. Nowadays people can also protest about injustice using this
networking platform. Suppose a soccer team can know how much support it has got on social
media. But it is harder to ta analysis such a big amount of data using simple techniques and
methods. So a new thing should be introduced to the analysis of the data. The process should be
much more reliable and efficient way than the previous. Again we can imagine a political leader
want to know how much popular he or she among the people while his campaigning but it would
be quite hard to know if we use general methods or techniques. A machine learns methods proposal
could be applied. So that the political leader or the candidate will be able to know his popularity
analyzing the sentiment of people.

People use social networking site as a platform to express their emotions. Twitter is very popular
among the social networking site. One can face many problems while using the sentiment analysis
it could be like data scarcity and so on. This is occurring because of the slang language. There is
the various number of challenges in Sentiment Analysis. An opinion word expressed by people
might be positive in one situation. Again the same opinion word might turn into negative in another
situation. Another challenge is that people use different expressing ways to give their opinions on
various issues. Those expressing ways are not always the same. Sometimes it is challenging to
understand because of its lack of context. For example,” The Game was as good as its previous
Game”. This entire sentence dependence upon the thoughts of the person about the previous
version game. People use twitter for multiple purposes. Among the people around the world,
twitter reported that it has a number of active users nearest 321 million monthly. People of all age
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use twitter. Twitter contains a huge number of information obtained from users. Twitter contains
opinion from different part of view. The opinion is an expression of people is a particular subject.
Different people have different mind and opinion. People share their opinion on twitter using the
tweet and retweet. So we will consider Twitters tweet as our data set and production system that
will able to analyze and gives us an accuracy as our output. In this research paper, we are using
two types of machine learning algorithms and those are Support Vector Machine algorithm and
Naive Bayes algorithm. This will calculate accuracies, precisions and recall values. There will be
three types of output in our result. Those are negative, neutral, positive using supervised learning

and unsupervised learning.

1.2 Motivation

Social media is one of the most important communication medium today. Social media technology
enables the message to be sent quickly, become widespread and even viral if the topic attracts
public attention. Unfortunately, this also means that hate speech can also spread easily and quickly
that it can lead to conflicts between groups in society. Hate speech especially concerning religion,
nationality that we have seen in the recent past. There are several industries, companies they
change or upgrade their marketing strategy on the basis of customer review of their service.
Customer express their review on social media. Those companies run a query on how much they

satisfy a customer and what are the things they need to apply to fulfil customer satisfaction.

1.3 Research Questions

Our research paper is based on review dataset of customer in a particular topic. Where we analysis
customer review on airline service. Customer express their emotion through social networking site.
Analyzing the customer review airline companies upgrade their services to provide customer
satisfaction. Airline Company’s analysis the negative review and according to that they change

their service. While the positive review encourage the airline Company’s to perform better.
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1.4 Expected Outcome

Machine learning approach with prediction algorithm to solve the problem. Here we make an
attempt to find out the positive, negative and neutral sentiment on Twitter data. Those positive,
negative and neutral divided comment is used to analyze the quality of the airline. This project is
divided into two main segments. Firstly the main categories of the reviews were identified.
Secondly, sentiment analysis is performed for the categories/aspect detected from the reviews. The
result of the reviewed work will provide a robust decision support for the customers which will
not only help them in making an effective decision for choosing their airlines but also help the
airline companies to look after the areas of improvement. This will also help them to get a

competitive edge over their other rivals/competitors in the airline industry.
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CHAPTER 2

Background

2.1 Introduction

In this new era, Judgment is based on public reviews. People set up their mind on something by
just seeing some review of the product. So product review plays an important part for people
judgment or decision making. And Internet is the source where people can get the expected
reviews. A user can get knowledge about anything that is available on internet such as any place,
country, food, restaurant, hotels and tourist place and so on. The best and for most popular way to

get reviews is social networking site. Where other user give their opinion about the things.

2.2 Related Works

This part of our paper will review different research paper works that are similar to ours. Sentiment
analyze is the process that can classify human expression in different matters. There could be many
sources for sentiment analysis. Text, image, video, audio, are the possible source for sentiment
analysis. Using any of those sources analyzing sentiment is possible. But each of those sentiment
analyzing source has different possible ways to approach. There are many authors who describe
sentiment analyze. Some authors describe that people sentiment will detect automatically using
the twits from twitter. Firstly, get the data set from twitter. Then those data have to be extracted.
Then those data have to be extracted. The next step in preprocessing the data. Some authors
categorized tweets both as an objective and subjective category. These authors compose trained
data instead of manually annotated data. Again they use a word tweet into its part of speech using
POS tagging. A significant and must effective sentiment detection is approached by the author.

Bhumika M.Jadav and Vimalkumar B.Vaghela [2] worked on a research paper on Sentiment
Analysis. In this research paper, they researched on movie review dataset [2]. They converted
unstructured movie review into structured form. Then, they calculated the score of structured word
[2]. They gave the score as input to Support Vector Machine and produce output as either positive

or negative.
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S.M. Mazharul Haque also published a research paper on sentiment analysis. They used big data
and R platform to analyze the advanced level of data [3]. Again, the algorithm they used was the
Naive Bayes algorithm along with the Lexicon Based analyzer [3]. Thus, they find out an effective
and fruitfully way to analyze the sentiment of people.

A research paper from Sharvil Saha K Kumar was published on sentiment analysis. They first
retrial the data before they began preprocessing the data. They used hashtag classification to find
out the trending topic and the most used tweet and re-tweet [10]. Finally, the heart of the paper
polarity classifier is used. They use Naive Bayes classified Bigram models for their classification
of polar data [10].

Sanjay Chakraborty worked on a research paper on Sentiment Analysis. In their research paper,
they researched on movie and hotel review [4]. Naive Bayes and K-NN classifier are used on this
research paper [4]. Finally, they arrive at an accuracy of 80% on movie review, while the accuracy

rate for hotel review was lower.

Raheesa Safrin published a research paper on sentiment analysis. They researched on product
review based on the customer comments on their own website [1]. In the website, customers give
their opinion in the comment section. The comments are of two types, one being positive and the
other negative. The positive tagging inspired the company and extracted the most effective
characteristic to get the best result. They used K-NN algorithm. K-NN is a technique of
classification and K-means is a clustering technique [1].

Zohreh Madhoushi et al [12] worked on a research paper on Sentiment Analysis Techniques in
recent words. They used three types of techniques to classify the sentence. Firstly they used
machine learning approaches which contain both Support vector machine and Naive Bayes
classification. SVM analyze and recognize data patterns while Naive Bayes calculates maximum
likelihood. Secondly they used lexicon-based approach which is used for parts of speech tagging
and WordNet. Finally they used hybrid approaches which contains both machine learning and

lexical resource. That’s how they find an effective way to analysis sentiment of people.
Divya Sehagal et al [13] worked on real-time Sentiment Analysis of big data application using the

help of twitter data. In this paper, they analyze and process big data. They used Hadoop technology
for analyzing and preprocessing. They also stream the data API from twitter. They split the root
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word and remove the unwanted and unnecessary extra storage of derived words. All those steps
are necessary to analysis Big Data Application using twitter data.

2.3 Research Summary

In this paper we are analyzing the review dataset of airline. Those dataset of airline. Those dataset
contains both positive, negative, neutral reviews about the airline companies. There are both
supervised and unsupervised approaches applied in this paper. The research paper will contain
supervised learning which is under machine learning algorithm. Here the unstructured airline
reviews are converted into a structured form. We also preprocess the data before using it. Stop
word removal, @ removal, Hashtag removal, removal URL, POS tagging have done in
preprocessing part. Finally the algorithm is applied to produce an output. Both Support Vector

Machine and Naive Bayes Algorithm is applied for a better outcome.

2.4 Scope of the Problem

There will be a lot of problems in our research paper. There are many types of sentiment problems
analyzing text review, exact meaning of the review, expressions analyzing and in the evaluation
of sentiment analysis. In this research paper, we will briefly discuss different machine learning
prediction algorithms. Many people are same review to find out the sentence is in which class
level, we have faced the problem the similarity and dissimilarity between the customer review.
The sentiment problems evaluation and detection polarities for customer reviews and find the most

effected algorithms solutions for the highest accuracy for text.

2.5 Challenges

There are several challenges of our research paper, first of all fake detection and spam of the user’s
emotions. Example Review1: “The airline is good” and Review2: “The airline is not good”. In this
example, the first review sentiment score [good] with positive expressions of customers and the
second review sentiment score [not good] with negative expressions of customers. When we
evaluate the sentiment score for determine airline the first expression will be useful and the second

expression will be spam and fake detection. There are many similar review in our dataset. There
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are most difficult to show the sentiment scores: positivity, negativity, objectivity. Another problem
of temporal review when the airplane services is good then the customers review is positive,
unfortunately some of the reason this airline service services is not good then the customers review
IS negative. This types of sentiments that are changed with time may enhance the sentiment
analysis performance.
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CHAPTER 3
Research Methodology

3.1 Introduction

There are already many works that were done according to this topic. This research field is the
mostly used and popular field to work on. Natural Language Processing is the area where all those
research were done. Sentiment analysis is the mostly used topic under Natural Language
Processing area. Sentiment analysis is basically opinion mining of people. In this research we will
apply necessary algorithm to calculate sentiment and produce a good accuracy.

3.2 Data Collection procedure

Executing the research paper, the Data Set that is considered here was Airline Reviews, those
tweets were collected from the Twitter platform. We collected around 14000 Tweets from the
twitter. Where positive and negative reviews of Airline were given. We analysis those reviews to

get our result.

3.3 METHODOLOGY

I. DATA PREPROCESSING

Twitter is the data source for our research. There are several reasons that are why we choose twitter
data. According to Twitter, it has almost around 200 million active users. Those users’ tweets
almost 500 million per day report says. There is also an important reason to choose twitter. We
could collect data from various social media like Facebook, Instar gram etc. Those social media
might contain videos, pictures, many web sharing link and so on. But twitter is all about text.
Twitter allows the user to publish text with a limitation of 140 characters. Besides the positive
side, it also has a negative site. Because twitter contains many hash tagging, slangs etc. Again
twitter contains URL links in the texts.

A.’ @’ Remove The first thing we should do is to remove ‘@’ as well as the URLs. Again ‘@’ mention

a username. It is used to tag something. So the total word that starts with ‘@’ could be removed.
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B. Hashtag Remove data Twitter text contains hashtag ‘#’. The hashtag is responsible to trend
a topic. Hashtag might contain some slugger. Example: #we_want_justice. So we decide to remove

the ‘#’ but keep the entire word after the hashtag.

C. Stop words Remove The major part of the data preprocessing is stopping words removal
means to filter out useless data from the text. Stop words is known as the removal of unnecessary
data. Natural language toolkit in python has a list of stop words in 16 different languages. Example
“I love eating, So I eat”. Hera after stopping words this sentence keyword will look like, “love”,

“eating”,” eat”.

D. Stemming Stemming is a basic part of text preprocessing module. Stemming is basically the
operation of transforming the targeted words to its source form. It reduces the word into their base

29 9

form. Stemming is a technique that is used to preprocess the data. It converts word like “plays”,

playing”,” played”,” player” to its root or base word form which is “play”. By using a stemmer,

the word that is converted into the root form will be a unique word before further processing.

Sentiment analysis is a famous research area in NLP. So, previously many research works have
done based on different kinds of methodology. But the study of the previous result said that
machine learning algorithm such as SVM and Naive Bayes provides a better result. In our working
process firstly we collect the dataset using twitter API. Then preprocess the review text for the
trained model. Finally, check the result of the working model of this research. This section will be

discussed by applying the methodology for this research work.
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Figure 3.2.1: Data distribution of the review dataset

3.4 Implementation Details

The motive of the research paper is to analyze data with both supervised learnings which is under
the machine learning approach. A graphical representation of this sentiment analysis. In this flow
helps to understand the whole working process of this research work. The short view of the whole

working flow is given below.
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Figure 3.2.2: Workflow of Sentiment Analysis
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The step we followed to execute this research paper firstly we collect our datasets from twitter.
It’s an airline review of the passengers. Passengers give their opinion on a different perspective.
We use natural language toolkit (NLTK) for this research paper. We also use Naive Bayes and
SVM for these methods.

A. Naive Bayes Approach

Naive Bayes is a collection of classification algorithms which are based on Bayes Theorem. Naive
Bayes classifier gives us an excellent result when one uses it for text data analysis. Such as Natural
Language Processing. Naive Bayes algorithm gives us a probability analyzing the data set we have
given. Naive Bayes classifier is used as a probabilistic classifier. To perform the classifier, it uses
the concepts of mixture models. A mixture model is capable of establishing the probability of the
component that it consists of Bayes theorem to perform as a probabilistic classifier. Another name
that a naive Bayes is known as simple Bayes or independence Bayes. The probability P is defined

as follows:

P(M|{m) P(m) ]
P(m|n) = T ............................................................. (I)
Above,

P (m|n) isthe probability of class x. Where X is the target and predictory is the attribute.
P (m) is the prior probability of class.
P (n| m) is the probability of predictor of the given class.

P (n) is the prior probability of predictor.
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B. Support Vector Machine

Support Vector Machine is a universal learner. Support Vector Machine has defined both input
and output format. The output is either positive or negative and input is vector space. The text
document is not suitable for learning. Those texts are transformed into a structured format. The
text is transformed into a format which matches into the input of machine learning algorithm. The
score of the texts are calculated and then the score is given as input to Support Vector Machine.
Support Vector Machine has been proved one of the most powerful learning algorithms for text
Categorization. But text categorization sometime may produce occurs. To decide which one is
better between texts a comparison of text classifier is required. The performance measure is used

in this case.
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CHAPTER 4

Experimental Result and Discussion
4.1 Introduction

In this section we have discussed about our experimental result about sentiment analysis on airline
review. In this paper we are working on airline sentiment review, our main features was to develop
a system that provide higher accuracy and easy to implement in machine learning algorithm. The
result of the airline sentiment reviewed work will provide a best decision support for the customers

choosing their airlines and it also helps the airline companies to improve their airline services.

4.2 Experimental Result

We have collected data to twitter and preprocessed the data according to our interest. We have
used 14000 text airline review where 9000 is negative, 3000 is positive and 2000 positive review.
We have used 10000 review from training the model and 4000 for testing

Predicted Data \ Actual Data (Positive) (Negative)
(Positive) True Positive False Positive
(Negative) False Negative True Negative

Accuracy: Accuracy is a performance measure again it is a ratio of accurately predicted
Observation from the overall observation.

F1 Score: F1 Score is an overall measure of accuracy that includes both precision and recall. It’s
the weighted average of both Precision & Recall.

Precision: Precision is the measure of accurately determined positive events from the overall
predicted positive events.

Recall: Recall is the measure of accurately determined positive events from the actual positive
events.
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(TP+TN)
(TP+TN+FP+FN)

e AUC (Area under the Curve) = 1 T=P_+_ TN _

e Accuracy (A) =

icinn = _ TP
° Precmon-m
— TP
° Recall—m

— Precision+Recall
e F1 Measure = 2= =eces

Before the experiment result set the train sample size 67% of the whole dataset and set the
random state is 40. Then used the SVM and naive bays algorithm for result prediction. For
SVM we used SVC linear kernel and for Naive Bayes used multinomial Naive Bayes. The

classification report of both algorithms is given in tablel.

Support Vector Machine give accurate result than Naive Bayes algorithm. After the train, we
test both algorithm prediction by the review twitter and define the best performer. The

classification report of both algorithms is given in tablel.

Table 1: Accuracy of SVM and Naive Bays Algorithm.

SVM Naive Bayes
Accuracy 82.48 76.56
Precision 90.33 89.00
Recall 81.79 83.75
F1 Measure 85.85 86.37
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In table 1 displays the result comparison of both applying algorithms. The accuracy of SVM is
82.48 where Naive Bayes accuracy is 76.56. Precision and Recall value for SVM is 90.33 and
81.79 also 89.00 and 83.75 for Naive Bayes.

Now in figure3 shows the comparison of both algorithms. Where SVM provides almost 83%
accuracy and Naive Bayes provide 77% accuracy in this experiment.

90

82.48

80

76.56

70

60

50

40

30

20

10

SVM Naive Bayes
Figure 4.2.1: Accuracy Comparison of Both Algorithm
After that, check the model output using the review from the dataset and predict the output using
both algorithms. Check the result of model performance we test the prediction of the model by
using the review. Take the review as input from the user and then classify review using both

algorithms. Maximum time the SVM classifier gives the accurate result where Naive Bayes is not.
In table2 shows the predicted output result for providing a review.

Table2: Result prediction of both Algorithms.
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SVM Prediction Naive Bayes
Prediction
Prediction 0 1

Actual Sentiment

Positive Review

Positive Review

Response

Sentiment

Positive Review

Negative Review

Review Text: “flying with @united is always a great experience”. Here,l contain negative

review and O contain positive review.

Figure 4.2.2: Accuracy Comparison of Both Algorithm

©Daffodil International University

17




3500

3000

2500
2000
1500
1000
500
0

American Delta Southweat United US Airways Virgin America

W Negative W Neutral m Positive

Summary:

We have tried all the possible ways to get the best possible result. We have applied two different
algorithm and compared between them to get the highest possible accuracy. We have divided the
sentence into positive, negative and neutral. We also calculate the precision, recall, F1 Measure
and accuracy and applied it. Comparison to other related model about sentiment analysis, we

were possible to achieve good rate of accuracy.
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Chapter 5

Conclusion & Future Scope

5.1 Future Scope

We research on a specific platform for sentiment analysis system. Through our research results
a good output but it has some limitations too. This research could be done better if some more
algorithm applied. We compare two algorithm and results the maximum output. But if some more
algorithm could applied we would be able to compare all the results and use the best accuracy
for final output. KNN is an algorithm that can be introduced. Appling all those three algorithm
will take this research to another level. We are confident that our research is benefits to all
mankind. It will make a revolution change to many industries and companies as they will get to

know what people think about their companies and industries.

5.3 Conclusion

In this paper, we use machine learning algorithms of Naive Bayes and Support Vector Machine
for sentiment classification of airplane reviews. In this paper we used the perform measurement
of people’s sentiment analysis. This paper is used to perform evaluation measure on comments
obtained from the passengers. As an example, a positive sentiment is “Good flight” and a negative
sentiment is “Late flight!” In this paper, we take an attempt to find out the positive and negative
sentiments on Twitter data. The separation of positive and negative comments is used to analyze
the quality of the airplane. The result of the reviewed work will provide a robust decision support
for the customers which will not only help them in making an effective decision for choosing

their airlines but also help the airline companies to look after the areas of improvement.
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a day’s sentiment analysis is the most used research topic. The sentiment
analysis result is based on different investigation for example politics,
terrorism, economy, international affairs, movies, fashion, justice, humanity.
Social media are the main resource for collecting people’s opinion and their
sentiment about a different trending topic. People use many abusing words in
social media to express their emotion. Using sentiment analysis, we will build
a platform where one can easily identify the opinions are either positive or
negative or neutral. This research paper will contain supervised learning
which is under the machine learning approach. We run an experiment on
different queries from humanity to terrorism and find out an interesting
result. First of all, we have preprocessed the dataset to convert unstructured
airline review into structured review form. After that, we convert structured
review into numerical value. We have to preprocess the data before using it.
Stop word removal, @ removal, Hashtag removal, POS tagging, calculating
sentiment score have done in preprocessing part. Then an algorithm has been
applied to classify the opinion as either it is positive or negative. In this
research paper we will briefly discuss supervised machine learning. Support
vector machine as well as Naive Bayes algorithm and compares their overall
accuracy, precession, recall value. The result shows that in case of airline
reviews Support vector machine gave way better result than Naive Bayes
algorithm.

1.3 Rationale of the Study 1. 4 Research

Questions 5 Output 6
Research Summary
PAGE iiiiiiiv 1- 5 1 2CHAPTER 3: Research

Methodology 3.1 Introduction 3.2 Research Subject and Instrumentation 3.3
Data Collection Procedure 3.4 Statistical Analysis 3.5 Implementation
Requirements CHAPTER 4: Experimental Result and Discussion 4.1
Introduction 4.2 Experimental Result 4.3 Descriptive Analysis 4.4 Summary
CHAPTER 5: Summary, Conclusion, Recommendation and Implication for
Future Research 5.1 Summary of the Study 5.2 Conclusions 5.3
Recommendations 5.4 Implication for Further Study APPENDIX REFERENCES
CHAPTER 1 Introduction 1.1 Introduction Social Networking site is the best
source to express the innovative and creative thought as well as the review.
Different activities occur around us. People use social media to give their
opinion on that. Social media is the largest platform and it is open and free
for the users. This huge number of networking site contains different
thoughts. People express their opinion, Their sentiment, their platform, their
idea, their felling through this platform. The events that occur around us are
such as politics, injustice, inhumanity, international affairs, economy, natural
disaster, terrorism, and various upcoming topics. Social networking site in a
place where people can give their personal opinion and think about those
issues. Nowadays people can also protest about injustice using this
networking platform. Suppose a soccer team can know how much support it
has got on social media. But it is harder to ta analysis such a big amount of
data using simple techniques and methods. So a new thing should be
introduced to the analysis of the data. The process should be much more
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reliable and efficient way than the previous. Again we can imagine a political
leader want to know how much popular he or she among the people while his
campaigning but it would be quite hard to know if we use general methods or
techniques. A machine learns methods proposal could be applied. So that the
political leader or the candidate will be able to know his popularity analyzing
the sentiment of people. People use social networking site as a platform to
express their emotions. Twitter is very popular among the social networking
site. One can face many problems while using the sentiment analysis it could
be like data scarcity and so on. This is occurring because of the slang
language. There is the various number of challenges in Sentiment Analysis.
An opinion word expressed by people might be positive in one situation.
Again the same opinion word might turn into negative in another situation.
Another challenge is that people use different expressing ways to give their
opinions on various issues. Those expressing ways are not always the same.
Sometimes it is challenging to understand because of its lack of context. For
example,” The Game was as good as its previous Game”. This entire sentence
dependence upon the thoughts of the person about the previous version
game. People use twitter for multiple purposes. Among the people around the
world, twitter reported that it has a number of active users nearest 321
million monthly. People of all age use twitter. Twitter contains a huge number
of information obtained from users. Twitter contains opinion from different
part of view. The opinion is an expression of people is a particular subject.
Different people have different mind and opinion. People share their opinion
on twitter using the tweet and retweet. So we will consider Twitters tweet as
our data set and production system that will able to analyze and gives us an
accuracy as our output. In this research paper, we are using two types of
and those Machine algorithm

Naive Bayes algorithm. This will calculate accuracies, precisions and
recall values. There will be three types of output in our result. Those are
negative, neutral, positive using supervised learning and unsupervised
learning. 1.2 Motivation: Social media is one of the most important
communication medium today. Social media technology enables the message
to be sent quickly, become widespread and even viral if the topic attracts
public attention. Unfortunately, this also means that hate speech can also
spread easily and quickly that it can lead to conflicts between groups in
society. Hate speech especially concerning religion, nationality that we have
seen in the recent past. There are several industries, companies they change
or upgrade their marketing strategy on the basis of customer review of their
service. Customer express their review on social media. Those companies run
a query on how much they satisfy a customer and what are the things they
need to apply to fulfil customer satisfaction. 1.4 Research Questions: Our
research paper is based on review dataset of customer in a particular topic.
Where we analysis customer review on airline service. Customer express their
emotion through social networking site. Analyzing the customer review airline
companies upgrade their services to provide customer satisfaction. Airline
Company’s analysis the negative review and according to that they change
their service. While the positive review encourage the airline Company’s to
perform better. 1.5 Expected Outcome: Machine learning approach with
prediction algorithm to solve the problem. Here we make an attempt to find
out the positive, negative and neutral sentiment on Twitter data. Those
positive, negative and neutral divided comment is used to analyze the
quality of the airline. This project is divided into two main segments. Firstly
the main categories of the reviews were identified. Secondly, sentiment
analysis is performed for the categories/aspect detected from the reviews.
The result of the reviewed work will provide a robust decision support for the
customers which will not only help them in making_an effective decision for
choosing_their airlines but also help the airline companies to look after the
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areas of improvement. This will also help them to get a competitive edge
over their other rivals/competitors in the airline industry. CHAPTER 2
Background 2.1 Introduction In this new era, Judgment is based on public
reviews. People set up their mind on something by just seeing some review of
the product. So product review plays an important part for people judgment
or decision making. And Internet is the source where people can get the
expected reviews. A user can get knowledge about anything that is available
on internet such as any place, country, food, restaurant, hotels and tourist
place and so on. The best and for most popular way to get reviews is social
networking site. Where other user give their opinion about the things. 2.2
Related Works This part of our paper will review different research paper
works that are similar to ours. Sentiment analyze is the process that can
classify human expression in different matters. There could be many sources
for sentiment analysis. Text, image, video, audio, are the possible source for
sentiment analysis. Using any of those sources analyzing sentiment is
possible. But each of those sentiment analyzing source has different possible
ways to approach. There are many authors who describe sentiment analyze.
Some authors describe that people sentiment will detect automatically using
the twits from twitter. Firstly, get the data set from twitter. Then those data
have to be extracted. Then those data have to be extracted. The next step in
preprocessing the data. Some authors categorized tweets both as an
objective and subjective category. These authors compose trained data
instead of manually annotated data. Again they use a word tweet into its part
of speech using POS tagging. A significant and must effective sentiment
detection is approached by the author. Bhumika M.Jadav and Vimalkumar
B.Vaghela [2] worked on a research paper on Sentiment Analysis. In this
research paper, they researched on movie review dataset [2]. They converted
unstructured movie review into structured form. Then, they calculated the
score of structured word [2]. They gave the score as input to Support Vector
Machine and produce output as either positive or negative. S.M. Mazharul
Haque also published a research paper on sentiment analysis. They used big
data and R platform to analyze the advanced level of data [3]. Again, the
algorithm they used was the Naive Bayes algorithm along with the Lexicon
Based analyzer [3]. Thus, they find out an effective and fruitfully way to
analyze the sentiment of people. A research paper from Sharvil Saha K
Kumar was published on sentiment analysis. They first retrial the data before
they began preprocessing the data. They used hashtag classification to find
out the trending topic and the most used tweet and re-tweet [10]. Finally, the
heart of the paper polarity classifier is used. They use Naive Bayes classified
Bigram models for their classification of polar data [10]. Sanjay Chakraborty
worked on a research paper on Sentiment Analysis. In their research paper,
they researched on movie and hotel review [4]. Naive Bayes and K-NN
classifier are used on this research paper [4]. Finally, they arrive at an
accuracy of 80% on movie review, while the accuracy rate for hotel review
was lower. Raheesa Safrin published a research paper on sentiment analysis.
They researched on product review based on the customer comments on
their own website [1]. In the website, customers give their opinion in the
comment section. The comments are of two types, one being positive and the
other negative. The positive tagging inspired the company and extracted the
most effective characteristic to get the best result. They used K-NN algorithm.
K-NN is a technique of classification and K-means is a clustering technique
[1]. Zohreh Madhoushi et al [12] worked on a research paper on Sentiment
Analysis Techniques in recent words. They used three types of techniques to
classify the sentence. Firstly they used machine learning approaches which
contain both Support vector machine and Naive Bayes classification. SVM
analyze and recognize data patterns while Naive Bayes calculates maximum
likelihood. Secondly they used lexicon-based approach which is used for parts
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of speech tagging and WordNet. Finally they used hybrid approaches which
contains both machine learning and lexical resource. That’s how they find an
effective way to analysis sentiment of people. Divya Sehagal et al [13]
worked on real-time Sentiment Analysis of big data application using the
help of twitter data. In this paper, they analyze and process big data. They
used Hadoop technology for analyzing and preprocessing. They also stream
the data API from twitter. They split the root word and remove the unwanted
and unnecessary extra storage of derived words. All those steps are
necessary to analysis Big Data Application using twitter data. 2.3 Research
Summary In this paper we are analyzing the review dataset of airline. Those
dataset of airline. Those dataset contains both positive, negative, neutral
reviews about the airline companies. There are both supervised and
unsupervised approaches applied in this paper. The research paper will
contain supervised learning which is under machine learning algorithm. Here
the unstructured airline reviews are converted into a structured form. We also
preprocess the data before using it. Stop word removal, @ removal, Hashtag
removal, removal URL, POS tagging have done in preprocessing part. Finally
the algorithm is applied to produce an output. Both Support Vector Machine
and Naive Bayes Algorithm is applied for a better outcome. 2.4 Scope of the
Problem There will be a lot of problems in our research paper. There are
many types of sentiment problems analyzing text review, exact meaning_of
the review, expressions analyzing and in the evaluation of sentiment
analysis. In this research paper, we will briefly discuss different machine
learning prediction algorithms. Many people are same review to find out the
sentence is in which class level, we have faced the problem the similarity and
dissimilarity between the customer review. The sentiment problems
evaluation and detection polarities for customer reviews and find the most
effected algorithms solutions for the highest accuracy for text. 2.5
Challenges There are several challenges of our research paper, first of all fake
detection and spam of the user’s emotions. Example Reviewl: “The airline is
good” and Review2: “The airline is not good”. In this example, the first review
sentiment score [good] with positive expressions of customers and the
second review sentiment score [not good] with negative expressions of
customers. When we evaluate the sentiment score for determine airline the
first expression will be useful and the second expression will be spam and
fake detection. There are many similar review in our dataset. There are most
difficult to show the sentiment scores: positivity, negativity, objectivity.
Another problem of temporal review when the airplane services is good then
the customers review is positive, unfortunately some of the reason this airline
service services is not good then the customers review is negative. This types
of sentiments that are changed with time may enhance the sentiment
analysis performance. CHAPTER 3 Research Methodology Introduction: There
are already many works that were done according to this topic. This
research field is the mostly used and popular field to work on. Natural
Language Processing is the area where all those research were done.
Sentiment analysis is the mostly used topic under Natural Language
Processing area. Sentiment analysis is basically opinion mining_of people. In
this research we will apply necessary algorithm to calculate sentiment and
produce a good accuracy. A. Data Collection procedure Executing the research
paper, the Data Set that is considered here was Airline Reviews, those tweets
were collected from the Twitter platform. We collected around 14000 Tweets
from the twitter. Where positive and negative reviews of Airline were given.
We analysis those reviews to get our result. METHODOLOGY: A. DATA
PREPROCESSING Twitter is the data source for our research. There are
several reasons that are why we choose twitter data. According to Twitter, it
has almost around 200 million active users. Those users’ tweets almost 500
million per day report says. There is also an important reason to choose
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twitter. We could collect data from various social media like Facebook, Instar
gram etc. Those social media might contain videos, pictures, many web
sharing link and so on. But twitter is all about text. Twitter allows the user to
publish text with a limitation of 140 characters. Besides the positive side, it
also has a negative site. Because twitter contains many hashtagging, slangs
etc. Again twitter contains URL links in the texts. A. ‘@’ Remove: The first
thing we should do is to remove ‘@’ as well as the URLs. Again ‘@’ mention a
username. It is used to tag something. So the total word that starts with ‘@’
could be removed. B. Hashtag Remove data: Twitter text contains hashtag
‘#'. The hashtag is responsible to trend a topic. Hashtag might contain some
slugger. Example: #we_want_justice. So we decide to remove the ‘#’ but
keep the entire word after the hashtag. C. Stop words Remove: The major
part of the data preprocessing is stopping words removal means to filter out
useless data from the text. Stop words is known as the removal of
unnecessary data. Natural language toolkit in python has a list of stop words
in 16 different languages. Example “I love eating, So I eat”. Hera after
stopping words this sentence keyword will look like, “love”, “eating”,” eat”. D.
Stemming: Stemming is a basic part of text preprocessing module. Stemming
is basically the operation of transforming the targeted words to its source
form. It reduces the word into their base form. Stemming is a technique that
is used to preprocess the data. It converts word like “plays”,” playing”,”
played”,” player” to its root or base word form which is “play”. By using a
stemmer, the word that is converted into the root form will be a unique word
before further processing. Sentiment analysis is a famous research area in
NLP. So, previously many research works have done based on different kinds
of methodology. But the study of the previous result said that

algorithm provides a In
our working process firstly we collect the dataset using twitter API. Then
preprocess the review text for the trained model. Finally, check the result of
the working model of this research. This section will be discussed by applying
the methodology for this research work. Figurel: Data distribution of the
review dataset B. Proposed Work The motive of the research paper is to
analyze data with both supervised learnings which is under the machine
learning approach. A graphical representation of this sentiment analysis. In
this flow helps to understand the whole working process of this research
work. The short view of the whole working flow is given below. Twitter API
Data preprocessing Stemming Remove url Remove @tag, Stop word hasgtags
remove ML Algorithms Result Figure2: Workflow of Sentiment Analysis The
step we followed to execute this research paper firstly we collect our datasets
from twitter. It's an airline review of the passengers. Passengers give their
opinion on a different perspective. We use natural language toolkit (NLTK) for
this research paper. We also use Naive Bayes and SVM for these methods. i.
Naive Bayes Approach: Naive Bayes is a collection of classification algorithms
which are based on Bayes Theorem. Naive Bayes classifier gives us an
excellent result when one uses it for text data analysis. Such as Natural
Language Processing. Naive Bayes algorithm gives us a probability analyzing
the data set we have given. Naive Bayes classifier is used as a probabilistic
classifier. To perform the classifier, it uses the concepts of mixture models. A
mixture model is capable of establishing the probability of the componen that
it consists of Bayes theorem to perform as a probabilistic classifier. Another
name that a naive Bayes is known as simple Bayes or independence Bayes.

(i) Above, P (m | n ) is the probability of class x. Where x is the target and
predictory is the attribute. P (m) is the prior probability of class. P (n | m) is
the probability of predictor of the given class. P (n) is the prior probability of
predictor. ii. Support Vector Machine: Support Vector Machine is a universal
learner. Support Vector Machine has defined both input and output format.

https://www.turnitin.com/newreport_printview.asp?eq=0&eb=0&esm=0&0id=1204151410&sid=0&n=0&m=2&svr=28&r=47.067028936553655&lang=e... 8/11


javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

10/31/2019 Turnitin

The output is either positive or negative and input is vector space. The text
document is not suitable for learning. Those texts are transformed into a
structured format. The text is transformed into a format which matches into
the input of machine learning algorithm. The score of the texts are calculated
and then the score is given as input to Support Vector Machine. Support
Vector Machine has been proved one of the most powerful learning
algorithms for text Categorization. But text categorization sometime may
produce occurs. To decide which one is better between texts a comparison of
text classifier is required. The performance measure is used in this case.
CHAPTER 4 Experimental Result and Discussion 4.1 Introduction In this
section we have discussed about our experimental result about sentiment
analysis on airline review. In this paper we are working on airline sentiment
review, our main features was to develop a system that provide higher
accuracy and easy to implement in machine learning algorithm. The result of
the airline sentiment reviewed work will provide a best decision support for
the customers choosing_their airlines and it also helps the airline companies
to improve their airline services. 4.2 Experimental Result We have collected
data to twitter and preprocessed the data according_to our interest. We have
used 14000 text airline review where 9000 is negative, 3000 is positive and
2000 positive review. We have used 10000 review from training the model

(Positive)_True Positive False Positive (Negative) False Negative True Negative
? Accuracy (A), = (TP+(TTNP++TFNP+)FN) ? AUC (Area under the Curve) =
12 .TPT+—-FPN ?F1
Measure = Precirin2n+Recall Before the experiment result set the train sample
size 67% of the whole dataset and set the random state is 40. Then used the
SVM and naive bays algorithm for result prediction. For SVM we used SVC
linear kernel and used The
classification report of both algorithms is given in tablel. Support Vector
Machine give accurate result than Naive Bayes algorithm. After the train, we
test both algorithm prediction by the review twitter and define the best
performer. The classification report of both algorithms is given in tablel. SVM
Accuracy 82.48 Precision 90.33 Recall 81.79 F1 Measure 85.85 Table 1:
Accuracy of SVM and Naive Bays Algorithm. Naive Bayes 76.56 89.00 83.75
86.37 In table 1 displays the result comparison of both applying algorithms.
The accuracy of SVM is 82.48 where Naive Bayes accuracy is 76.56. Precision
and Recall value for SVM is 90.33 and 81.79 also 89.00 and 83.75 for Naive
Bayes. Now in figure3 shows the comparison of both algorithms. Where SVM
provides almost 83% accuracy and Naive Bayes provide 77% accuracy in this
experiment. 90 82.48 80 76.56 70 60 50 40 30 20 10 0 SVM Naive Bayes
Figure 3: Accuracy Comparison of Both Algorithm After that, check the model
output using the review from the dataset and predict the output using both
algorithms. Check the result of model performance we test the prediction of
the model by using the review. Take the review as input from the user and
then classify review using both algorithms. Maximum time the SVM classifier
gives the accurate result where Naive Bayes is not. In table2 shows the
predicted output result for providing a review. Review Text: “flying with
@united is always a great experience”. Here,1 contain negative review and 0
contain positive review. SVM Prediction Naive Bayes Prediction Prediction 0 1
Actual Sentiment Positive Review Positive Review Response Sentiment
Positive Review Negative Review Table2: Result prediction of both Algorithms.
Summary: We have tried all the possible ways to get the best possible result.
We have applied two different algorithm and compared between them to get
the highest possible accuracy. We have divided the sentence into positive,
negative and neutral. We also calculate the precision, recall, F1 Measure and
accuracy and applied it. Comparison to other related model about sentiment
analysis, we were possible to achieve good rate of accuracy. Chapter 5
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Summary,_Conclusion, Recommendation and Implication for Future Research
Future Scope: We research on a specific platform for sentiment analysis
system. Through our research results a good output but it has some
limitations too. This research could be done better if some more algorithm
applied. We compare two algorithm and results the maximum output. But if
some more algorithm could applied we would be able to compare all the
results and use the best accuracy for final output. KNN is an algorithm that
can be introduced. Appling all those three algorithm will take this research to
another level. We are confident that our research is benefits to all mankind. It
will make a revolution change to many industries and companies as they will
get to know what people think about their companies and industries.
Conclusion: In this paper, we use machine learning_algorithms of Naive Bayes
and Support Vector Machine for sentiment classification of airplane reviews.
In this paper we used the perform measurement of people’s sentiment
analysis. This paper is used to perform evaluation measure on comments
obtained from the passengers. As an example, a positive sentiment is “"Good
flight” and a negative sentiment is “Late flight!” In this paper, we take an
attempt to find out the positive and negative sentiments on Twitter data. The
separation of positive and negative comments is used to analyze the quality
of the airplane. The result of the reviewed work will provide a robust decision
support for the customers which will not only help them in making_an
effective decision for choosing_their airlines but also help the airline
companies to look after the areas of improvement. REFERENCES [1] Raheesa
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