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Abstract - In this increasingly digital world, as more and
more technologies emerge the connectivity between countries
has increased, the demand and usage of its services have also
increased. The fastest transport system to different countries is
still through the air. Currently, flight ticket fares are changing
programmatically like the stock market one day it's high fare
and the next day it reduces drastically, even for nearby seats of
the same Flight. The customers expect to travel at low fares
but airlines do the exact opposite. Airlines use some strategies
to charge different fares for different kinds of passengers to
increase their profit. Our project aims to help the customer to
book flight tickets at very low fares by use of the techniques -
Optimal time to buy a ticket, six booking zones and also
analyzing reviews of the airlines using natural language
processing techniques to find strengths, weaknesses, and
human psychology to help airlines for flight satisfaction. The
task of text classification is to assign a set of predefined classes
to free-text documents that can provide conceptual views for
the collection of documents. The Naive Bayes classifier is a
variant that is frequently used as a baseline in the process of
text classification. Sentiment analysis has become an emerging
trend recently due to the popularity growth of social media
sites which in turn generates a humongous amount of data,
due to which researchers, companies, and decision-makers has
started to investigate people’s thoughts and opinions in
various fields. The service providers and companies are
considering sentiment analysis as a valuable tool for
improvement.
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1.INTRODUCTION

The airlines are a highly complicated industry using complex
strategies to make a profit by raising ticket fares. A
particular deal can change more than many times a day.
These vast changes are based on what time of day or month
a customer books the tickets. For customers, it's a very hard
challenge to find the best possible time to book airline
tickets at low fares. [1] Because they have inadequate data of
the prize movements. The increasing and wide use of social
media is changing how communication, information
gathering, and sharing of information are being exchanged
[2-4]. There is an increasing trend of companies that

evaluate their performance growth by analyzing the
conversations by using social media [5]. They collect the
customer’s opinions about their products and services. By
analysing the data there has been a drastic increase in
retention of costumes as the quality of services is improving,
Businesses make use of the valuable data provided by
Facebook, Instagram, and Twitter to track the customer’s
opinions of their products and their competitors.

The task of text classification is to assign a set of predefined
classes to free-text documents that can provide conceptual
views for the collection of documents [6]. There is a huge
volume of text available in the form of digital libraries, social
media, and the World Wide Web. A lot of machine learning
algorithms have come into place to classify the documents
automatically and therefore replace the manual classification
of documents. The Naive Bayes classifier is a variant that is
frequently used as a baseline in the process of text
classification. It is fast and with pre-processing it gets
competitive with methods like support vector machines
(SVMs)[7].

Our project aims to help the customer to book flight tickets
at very low fares by use of the techniques - Optimal time to
buy a ticket, Six booking zones. The CheapAir.com in 2019
study recognized that there are six possible zones where
customers can book tickets at low fares. First zone booking
tickets 200 to 300 days second zone booking tickets 100 to
200 days in advance. In the first two zones, you have more
options in seating. Third zone prime booking 20 to 100 days
in advance. fourth zone 10 to 20 days in advance in the last
two zones offers from airlines will be there and last two
zones are lucky 0 to 10 days in this zone fares changes occur
very often.

2. Literature survey:

Booking flight tickets at the best possible time was work
done by (Etzioni et al )[8] The model advised the customer
to Book a ticket or wait for a particular point of time. By
using the price history of the airlines the model shows book
tickets or wait. For analysis, the model used data mining
techniques to collect over 12,000 ticket prices for 41 days of
two routes. Over 61% savings was increased when
compared to the normal way of Booking. This model has
limitations in its analysis only for particular airlines and also
only for two routes. Besides, customers can't wait for the
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analysis every day. Similar work to the above model was
done by (William Groves, Maria Gini)[9] this model also
used the same technique of book tickets based on the time”
and machine learning techniques (decision tree, support
vector regression) on collected ticket prices for a period of 3
months. And savings have also increased by 75%. The same
authors have also done another work related to the above
model [10] this time model has collected more data than
previous on over 100 days ticket prices for different routes
of different airlines provided customers by using REPTree
classifier along with regression models. Compared to
(Etzioni et al)[8] this model (William Groves, Maria Gini)[9]
has handled the user request for different airlines and
different routes and also increased the saving by 69%.

In 2019 a study done by cheapair.com on airline reservation
service provided customers with useful information on how
flight ticket fares are varying and recognized that there are
six possible zones where customers can book tickets at low
fares. First zone booking tickets 200 to 300 days second zone
booking tickets 100 to 200 days in advance. In the first two
zones, you have more options in seating. Third zone prime
booking 20 to 100 days in advance. fourth zone 10 to 20 days
in advance in the last two zones offers from airlines will be
there and last two zones are lucky 0 to 10 days in this zone
fares changes occur very often. But the drawback in all these
techniques is that the customer needs to wait for the analysis
signals or the customer needs to check for flights every day.
That's a tedious task. In our project customers just need to
provide their location details searching flights on the
possible zones to get low fares and details will be provided.
Customers no need to wait or search for it every day.

As the social media websites like Facebook, Twitter and
Instagram have garnered a staggering number of users, these
websites happen to store huge amounts of texts generated
by the users of these platforms [11-13]. A large number of
researchers got interested in investigating the metadata
available for the purpose of the search. The researchers of
[14] started to look into the gender of Twitter users. They
found that many users of Twitter were using the URL section
of their profile to point to their blogs which in turn provided
a greater insight into their lives. A study was conducted on
Sentiment Analysis of Arabic texts. The authors used
machine learning techniques by using classifiers on the
dataset collected. The author had investigated the
effectiveness of using preprocessing methods before the text
was used for sentiment classification. They concluded that
the performance of the classifier had increased after the
usage of preprocessing methods.

A study was conducted which looked into the ways to
enhance the prediction accuracy of the stock market
indicators by making use of the sentiment analysis on the
Twitter data. The authors had eight emotions specific in
mind out of the 755 million tweets stored and they applied a
lexicon-based approach over it. The authors showed that if

the straining period has increased the accuracy could be
increased and they concluded that by the addition of Twitter
details the accuracy did not improve drastically. On around
4,432 tweets the authors had used sentiment analysis in.
Those tweets were used to collect opinions about tourism in
Oman using the Concept Net. There were three lexicons
namely Opinion lexicon, SentWordNet, and SentiStrength
through which researchers built a sentiment lexicon. On a
random basis, 80% of the data were used for training and
the remaining 20% for testing. The researchers used
Conceptual Semantic Sentiment Analysis and Contextual
Semantic Sentiment Analysis. After applying the Naive Bayes
supervised machine learning classifier they found the
sentiment analysis’s performance had improved by the
usage of Conceptual Semantic Sentiment Analysis.

3. MAIN TEXT

3.1 Problem identification:

In previous research, the authors
implemented the machine learning model to suggest to
customers which time to book tickets but for particular
airlines and for particular routes only which is a limitation
because customers requested for different airlines and
routes were not handled by that model. It also analyzed
reviews only for particular airlines of historical data. In this
report, we have implemented a size booking zone technique
that works for different airlines and routes and which also
performs sentiment analysis on live reviews.

3.2 Materials and methods:

The flight data (routes and ticket fares) are
collected by using an API called Tequila which is provided by
kiwi.com. For airline reviews analysis we collect the data
from the airlinequality.com website by using selenium which
is a web scraping module and based on our requirement it
will regressively search for the reviews. In this project, we
have set a review collection up to 50 pages on the site.
Airline quality site which is run by Skytrax consultancy
which is one of the best known for releasing airline reviews
for the reliability and airline service quality evaluation. The
collected data are modified into a table form for better
understanding.
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Figure 1: Data from Airline Quality website

The modified data is processed to get meaningful data by
using natural language processing. In the Data cleaning
process, the raw data undergoes several stages like
tokenization, stop words removal, stemming, etc.... The
cleaned data will undergo classification. The classification is
done by Multinomial NB which is suitable for classifying
discrete features based on word counts. It requires data in
integer feature counts which is done by vectorization in the
data cleaning process.
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Figure 2: Data Cleaning process
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Figure 3: Overview of the Design Process
3.4 Methodology:

In our project, we are using the best possible timing
for booking airline tickets based on the six-zone booking
technique. Collecting location details (customer location,
destination, number of passengers, and trip type) from
customers. To get flight deals we are using a Tequila-API
which is provided by Kiwi.com. In this model, the flight
searching zone was set for 6 months from the time the
customer request opens. This model searches for every flight
for the routes requested by customers within 6 months, filter
the search results which have low fares compared to normal,
and show the results to the customer. The result contains on
which date the ticket fares are low along with links to online
travel agency sites so that customers can book tickets there
itself.

Review analysis are done by using Natural Language
Processing: NLP is the method of processing human
language like speech and text and it is used to get meaningful
data from the text data. Examples include voice assistant,
sentiment analysis. Data cleaning: It is the process by which
raw text is converted into clean text which involves the
processes of tokenization, stemming and stop word removal.
Tokenization: It involves the splitting of sentences,
paragraphs or an entire text document into a number of
units, words or phrases. Each small unit is called a token.
Then stop word removal: Stop word removal involves the
process of filtering the words whose presence in the
sentence doesn’t make any difference in our analysis. Then
stemming involves the reduction of words into root
form(removing the suffix). Then vectorization involves the
process of converting text into numerical representation.

The perform classification classifies the text into different
groups based on the content. Naive Bayes Algorithms
involves classification where the data is grouped based on
common characteristics.
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4, Result and discussion:

In this work, we have created a model for the best
possible timing for booking by using six possible booking
zone techniques. It searches for all trips to locations
requested by customers within a period of six months from
the time of request filters the search results by comparing
their ticket fares. And show the result along with links to
book tickets.

Ore Way New Delhi India Bengaluny,India Tue, Dec7, 2021 1Adult, Economy

One Way Price

Gt 0% Refund o FlightCancellations:
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Figure 4: Trip details from online booking websites
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Figure 5: Results from our Project

For review analysis, we collected data from
airlinequality.com over 50 pages of review for a particular
airline which are modified into a table format for better
understanding which has around 884 rows and 18 columns

Process the collected data, remove the unnecessary words
which are not useful and proceed with word cloud analysis.
It is a visualization technique based on the number of
occurrences of the words. Words with larger counts appear
in the generated image.

airindia : Positive

airindia : Negative

Figure 6: Word Cloud

Sentiment analysis using trigram analysis is generally used
to find which word combinations are occurring often (bi-
gram two words, tri-gram three words) the review data are
converted into tokens (breaking the sentence into words) In
this analysis the pie graph shows the most used 5 trigrams in
the reviews in both positive and negative this trigram
analysis are useful for airlines to improve their flight
satisfaction.

airindia : Negative Trigrams

airindia : Positive Trigrams

Figure 7: Trigram Analysis

Multinomial Naive Bayes is a classification algorithm used
for sentiment analysis. Multinomial NB works based on the
combined probability of words and classes assigned to the
texts. Algorithm uses Bayes theorem to calculate the
conditional probabilities.

p(A’/B) => Probability of occurrence of A when probability
of B is already Occur

P(A|B) = (p(B|A) *P(A)) / P(B)
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PCA Plot

Figure 8: PCA Plot
Confusion matrix : [[139 18] [ 20 115]]
Accuracy score : 0.8698630136986302

5. Conclusion:

Many machine learning techniques for airline ticket fares
prediction are studied. In our project, we have implemented
a size booking zone technique that works for different
airlines and different routes. The customers need not wait or
search every day to find the lowest fare tickets. Instead,
customers can just enter the location details, our model
searches for the flights and gives customers the details about
the flights which are available at low fares. We also perform
sentiment analysis on live reviews for different airlines. Our
sentiment analysis model is set for dynamic analysis where
you can enter any airline. The reviews for those airlines are
collected and analysis will be done. By using this model the
detection of positive and negative reviews can be automated.
It will be useful for airlines to improve their customer
service.
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