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ABSTRACT- Flight ticket prices can fluctuate greatly depending
on factors like the airline you choose, route, time of bookings,
and traveling dates. As travelers, we often wonder whether we’re
getting a good deal or if prices will change in the near future. To
address this uncertainty, we aim to build a ensemble machine
learning model that predicts flight ticket prices accurately. We
predicting flight ticket prices using machine learning techniques.
Our goal is to analyze historical data and draw insights that
allow us to calculate the cost of the flights based on different
conditions.

Index Terms- Supervised Learning Algorithm are Decision Tree,
Random Forest), Machine Learning, EDA, Root mean square
Error.

I. INTRODUCTION

During the 1980s, American Airlines, under the leadership
of its then-president Robert Crandall, initiated a
groundbreaking shift in airline pricing strategies. Crandall is
renowned for numerous pioneering contributions to the
airline industry, including the introduction of the first
frequent flyer program, advancements in route optimization,
and the promotion of central reservation system adoption.

What is Dynamic Pricing?

Dynamic pricing is the practice of having multiple price points based on several factors, such as customer
segments, peak times of service and time-based consumption that allow the company is applying dynamic
pricing to expand its revenue generation. Thus, wherein a static or fixed pricing a company applies the same
price level to any custormer and market condition, in a dynamic pricing strategy a company applies several
prices based on a few critical factors for the business.
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Figure 1: Overview of Dynamic Pricing

Dynamic Pricing involves setting product prices based on
present market dynamics. Prices fluctuate in response to up-
to-date information: Factors like customer booking trends,
competitor pricing strategies, and external variables such as
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weather and notable events influence product demand,
prompting necessary price adjustments to optimize
profitability.

This dynamic strategy pricing is not only enhances revenue
generation for airlines but also enhances customer
satisfaction by offering competitive prices based on demand
dynamics, ultimately contributing to the overall profitability
and sustainability of the airline industry.

Introduction of Machine Learning

Machine learning, a fundamental component of Atrtificial
Intelligence, empowers systems to acquire knowledge from
data and enhance themselves over time. Unlike traditional
programming that requires explicit instructions, machine
learning algorithms can uncover hidden patterns within data
to make data-driven predictions and decisions. This learning
journey begins by exposing the system to data, which can
come in various forms like examples, past experiences, or
even user interactions. By analyzing this data, the system
strives to identify patterns and utilize that knowledge to
make informed choices in the future. The core objective is
to empower machines to learn autonomously, without
constant human intervention, and to adapt their actions
accordingly.

Types of Machine Learning Technigues

Supervised Learning Algorithms:

Supervised learning technique mimics the teacher-student
scenario. The system is presented with labelled data, where
each data point has a corresponding outcome or label. By
studying this training data, the algorithm learns to identify
co-relationships between user inputs and desired predicted
outputs. This enables it to give predictions outputs about
future events based on similar patterns. Imagine a system
trained on labelled emails to differentiate between spam and
important messages. Over time, the system hones its ability
to analyze new emails and categorize them accurately.

Unsupervised Learning Algorithms:
In contrast, unsupervised learning follows a unique
approach. It operates with unlabelled data, where there are
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no predetermined results for the system to anticipate.
Instead, the objective is to unveil latent structures within this
unmarked dataset. Essentially, the system delves into the
data, uncovering hidden patterns and connections that may
not be immediately obvious. For example, an unsupervised
learning algorithm might scrutinize customer purchasing
behavior to unveil concealed buying trends or categorize
customers based on shared preferences.

Semi-supervised Learning Algorithms:

As the name suggests, semi-supervised learning bridges the
gap between supervised and unsupervised approaches. It
leverages both labeled and unlabelled data for the model
training. Typically, it is less amount of labeled data is
combined with the much larger volume of the unlabeled
data. This strategy can significantly improve the system's
learning accuracy.

Il. LITERATURE SURVEY

A. Flight Price Prediction Using Machine Learning.

Our project focuses on creating a model to predict flight
expenses based on specific criteria. The data we are utilizing
is freely available on Kaggle. Since our target variable is the
price, a continuous numerical value, this falls under the
realm of regression analysis. Airline companies employ
advanced algorithms to adjust their pricing strategies,
considering various economic, marketing, and social factors
for each unique situation. With the increasing number of air
travelers in recent years, airlines struggle to keep pace with
frequent pricing fluctuations driven by multiple factors.

To address this challenge, we are implementing machine
learning techniques, specifically Linear Regression. Our aim
is to provide airlines with predictive pricing insights,
enabling them to make informed decisions. Additionally,
travelers can leverage this tool to forecast future flight
expenses, facilitating better travel planning

B. Flight Price Prediction Using Machine Learning.

The project aims to predict the ticket price for airline seat
bookings based on various features such as time to
departure, time of travel, airline name, baggage weight, and
number of baggage pieces. The dataset includes both
training and test data, with features like departure and
arrival times, airline information, and target variable (ticket
price). After data preprocessing, including typecasting,
feature engineering, and encoding categorical variables,
machine learning models (linear Regression, Decision
Tree)will be trained on the training dataset to predict ticket
prices for the test dataset.
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C. Machine Learning in Aviation Flight Fare Prediction.

In this project the implementation of machine learning
algorithms for airline ticket. It begins with an exploratory
data analysis (EDA) of a dataset containing various
conditions like type of airline, date of journey, source,
destination, and other factors. The key steps include
preprocessing the data, visualizing insights through plots,
feature engineering, and building regression models.

DISADVANTAGES:

Lack of Discussion on Data Quality: This project does not
delve deeply into data quality issues such as missing values,
outliers, or data imbalances, which are crucial
considerations in real-world data analysis projects.

Limited Scope: This project covers essential machine
learning techniques for flight price prediction, it could
benefit from discussing more advanced methods or
ensemble techniques to further improve prediction accuracy.

Model Complexity: Building an accurate predictive model
for ticket prices might require complex machine learning
algorithms, which can be challenging to
interpret and maintain.

I1l. PROPOSED SYSTEM

In today's dynamic airline industry, accurately predicting
airfare plays a crucial role in optimizing revenue
management and enhancing customer satisfaction.
Traditional approaches often struggle to adapt to the
complexities of fare dynamics influenced by different
market conditions such as duration, route popularity, time of
bookings, and also competitive pricing strategies.

Our methodology involves the collection of extensive
historical flight data encompassing diverse attributes
including departure/arrival locations, dates, times, airline.

In this project the Data for predicting Dynamic pricing for
airline seat booking is taken from Kaggle. The dataset
consists of 10683 rows data with different Columns like
type of airlines, date of journey, source, destination, route so
on.

The main aim of the project is to consider all the factors that
are actively affecting the dynamic pricing for airline tickets,
visualize the results using python libraries such as
Matplotlib and Seaborn.
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By the help of Machine Learning algorithms like Random
Forest Regression and Decision Tree Regression we are
predicting the accuracy how price will change dynamically,
analyze all the attributes and predict which attribute
contributes the most in the changes of price.

To boost the resilience and broaden the applicability of the
models, we integrate sophisticated methods such as cross-
validation. Each model's effectiveness is assessed using
suitable measures like mean absolute error (MAE) and root
mean squared error (RMSE).

ADVANTAGES:

Improved Revenue Management: By adjusting prices in
real-time according to demand and market conditions,
dynamic pricing can assist airlines in maximizing their
revenue potential.

Data-Driven Decision Making: Dynamic pricing utilizes
sophisticated data analysis and machine learning algorithms
to assess extensive datasets and forecast forthcoming
demand patterns. Through the examination of past booking
records and market intelligence, airlines can formulate
pricing strategies based on data-driven insights, which
surpass the accuracy and efficacy of conventional pricing
techniques.

In this project we are using ensemble methods for improve
the machine learning model.

Accurate  Demand Prediction: Random Forest can
effectively model complex relationships between various
factors affecting demand for airline seats, such as time of
booking, Duration, route, and Date of Journey. This enables
more accurate prediction of future demand, allowing airlines
to adjust prices accordingly to maximize revenue.

DECISION TREE

Decision trees serve as a fundamental tool in machine
learning, commonly employed for tasks involving
classification and regression. Essentially, they emulate
human decision-making processes by breaking down
complex decisions into simpler ones. The concept revolves
around creating a tree-like model, with each internal node
representing a decision based on a specific feature, and each
leaf node indicating a class label or decision outcome.

To determine the optimal feature and split point at each
node, various metrics such as Gini impurity, entropy, or
information gain are utilized. These metrics assess the
uniformity of classes within each subset post-split, guiding
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the tree to make decisions that enhance the purity of
resulting nodes.

RANDOM FORSET

Random Forest stands as a potent ensemble learning method
that extends the principles of decision trees. Its essence lies
in harnessing collective intelligence: instead of depending
solely on one decision tree, it amalgamates predictions from
various trees to enhance accuracy and resilience.

Comprising a cluster of decision trees, each trained on a
random subset of data and features, this method introduces
variability, mitigating over fitting risks and enhancing the
model's ability to generalize.

During prediction, Random Forest consolidates outputs
from all trees, either through majority voting for
classification tasks or averaging for regression. This
collaborative approach yields more dependable predictions
compared to individual decision trees, tapping into the
combined insights of multiple models.
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Figure 2: The Outcome from the Decision Tree Model
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Figure 3: The Outcome from the Random Forest Model
CONCLUSION

we are predicting the accuracy how price will change
dynamically, analyze all the attributes and predict which
attribute contributes the most in the changes of price.

FUTURE ENHANCEMENTS

We are able to identify changes dynamically, analyze all the
attributes and predict which attribute contributes the most in
the changes of price.

This dynamic pricing strategy not only enhances revenue
generation for airlines but also enhances customer
satisfaction by offering competitive prices based on demand
dynamics, ultimately contributing to the overall profitability
and sustainability of the airline industry.
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