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AIRLINE FARE PREDICTION USING MACHINE 

LEARNING ALGORITHMS 

 

ABSTRACT 

 The airline ticket purchasing from the 

consumer’s perspective is challenging 

because buyers have insufficient information 

for reasoning about future price movements. 

This project deals with the problem of 

airfare prices prediction and understanding. 

For this purpose a set of features 

characterizing a typical flight is decided, 

supposing that these features affect the price 

of an air ticket. The features are applied to 

eight state of the art machine learning (ML) 

models, used to predict the air tickets prices, 

and the performance of the models is 

compared to each other. This project 

describes and investigates the application of 

machine learning algorithms to predict 

airline fare fluctuations, aiming to enhance 

fare accuracy and inform strategic pricing 

decisions. Leveraging historical fare data, 

flight attributes, and temporal features, 

several machine learning models, including 

linear regression, decision trees, and 

ensemble methods, were evaluated. 

Performance metrics such as Mean Absolute 

Error (MAE) and Root Mean Squared Error 

(RMSE) were used to assess the efficacy of 

each model. The findings demonstrate that 

advanced models, particularly gradient 

boosting and neural networks, significantly 

outperform traditional methods in fare 

prediction accuracy. This research highlights 

the potential of machine learning to provide 

airlines with robust tools for dynamic 

pricing and demand forecasting, ultimately 

optimizing revenue management strategies.  

KEYWORDS: Airfare prediction, 

machine learning, dynamic pricing, Random 

Forest, LSTM, regression models. 

1.INTRODUCTION 

In recent years, the airline industry has seen 

an exponential increase in the number of 

passengers, leading to greater demand for 

efficient pricing strategies. One of the 

significant challenges faced by airline 
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companies is determining the correct pricing 

for airline tickets. Fare prediction is a 

critical component of revenue management 

systems in airlines. Accurate pricing helps 

airlines maintain competitive rates while 

maximizing their profits. Traditional pricing 

models that rely on historical data and fixed 

rules often fail to respond adequately to the 

dynamic nature of the airline market. 

Machine learning (ML) algorithms have 

emerged as a powerful tool for solving this 

challenge by predicting airfare prices based 

on various factors, including the date of 

purchase, time of travel, location, demand, 

and seat availability. These algorithms can 

analyze vast amounts of data from past 

bookings and other influencing factors, 

learning complex patterns that would 

otherwise go unnoticed. By leveraging ML 

for fare prediction, airlines can gain a 

competitive advantage, offering optimized 

ticket prices that reflect demand trends, 

customer preferences, and external factors 

such as weather, economic conditions, and 

geopolitical events. This research explores 

the use of machine learning techniques to 

predict airline fares accurately and improve 

revenue management strategies. 

The objective of this study is to explore 

different machine learning algorithms and 

their ability to predict airline fares. By 

comparing models like linear regression, 

decision trees, random forests, and neural 

networks, the research aims to identify the 

most effective algorithm for price 

prediction. The study also seeks to 

investigate the most influential features for 

fare prediction and suggest ways to 

implement these models in a real-world 

airline booking system. 

2.RELATED WORK 

Airline fare prediction has attracted 

significant attention in recent years due to 

the critical role it plays in airline operations 

and revenue management. Several studies 

have employed various machine learning 

techniques to develop models for predicting 

airfare prices. The complexity of fare 

prediction is attributed to numerous factors 

influencing ticket prices, such as demand, 

flight route, departure and arrival times, and 

competition. Several works in this domain 

have utilized machine learning algorithms to 

enhance pricing strategies and provide 

insights into dynamic pricing. 

In 2018, the study by Muntean and Orasan 

developed a predictive model based on 

regression analysis, using historical data to 

forecast airfare prices. The study found that 

regression models performed well in 

predicting prices, particularly when 

considering features such as time to 

departure, flight duration, and route. This 

approach, although effective, was limited by 

the complexity of the features and the 

model's inability to adapt to rapidly 

changing market conditions. 

In another significant contribution, Zhao and 

Zhang (2019) applied decision tree-based 

algorithms such as Random Forest and 

XGBoost to predict airfares. Their research 

highlighted the effectiveness of decision 

trees in handling non-linear relationships 

between input features. Random forests, in 

particular, were found to be effective in 

capturing interactions between variables 
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such as ticket booking time, flight class, and 

departure city. Additionally, their model 

performed well even with large datasets 

containing both structured and unstructured 

data. 

A key study by Shah et al. (2017) used 

artificial neural networks (ANNs) for airfare 

prediction. The study demonstrated that 

ANNs, especially deep learning models, 

could predict ticket prices with high 

accuracy by learning from complex patterns 

within the data. Neural networks are capable 

of modeling intricate relationships between 

different factors, such as seasonal trends, 

time of day, and even special promotions. 

However, deep learning models require 

large datasets and significant computational 

resources, which might not always be 

feasible for smaller airlines or travel 

agencies. 

Several other studies have explored hybrid 

approaches that combine machine learning 

models with traditional economic models. 

For instance, Jain and Kapoor (2019) 

employed a combination of support vector 

machines (SVM) and time-series analysis to 

predict price changes based on historical 

trends. The hybrid model outperformed 

traditional machine learning algorithms in 

terms of accuracy, providing more reliable 

fare predictions during periods of high 

demand. 

Despite the advances made in this field, 

challenges remain in improving the 

prediction models’ generalizability and 

interpretability. Models that are too complex 

or require too many features can suffer from 

overfitting, leading to lower prediction 

accuracy. Moreover, many airlines still rely 

on basic pricing strategies that fail to 

account for the intricacies of the market. The 

growing volume of available data presents 

both opportunities and challenges in 

building robust predictive systems. 

3.LITERATURE SURVEY 

Over the last decade, there has been a 

substantial amount of research into 

predicting airline ticket prices using machine 

learning algorithms. The key challenge in 

this area has been the variety and complexity 

of the factors that influence airfare prices, 

ranging from the time of booking to weather 

conditions. Several studies have focused on 

using regression models to predict prices. 

Regression models are relatively simple and 

can provide quick insights, but they often 

fail to capture the non-linear relationships 

present in complex pricing data. 

Zhao et al. (2018) used Random Forests and 

Gradient Boosting Machines (GBM) to 

predict airfares by taking into account 

variables such as flight route, day of the 

week, and the number of available seats. 

They found that ensemble models like 

Random Forests provided a more robust 

prediction compared to single-model 

approaches. Their model outperformed 

simple linear regression in terms of 

accuracy, highlighting the importance of 

complex, non-linear models in airfare 

prediction. 

In a different study, Kapoor et al. (2017) 

used Support Vector Machines (SVM) to 

model the ticket price prediction problem. 

SVM is particularly powerful in high-

dimensional spaces, and its ability to 

generalize well to unseen data made it 
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suitable for fare prediction. The study 

showed that SVM performed better than 

basic regression models but required 

substantial feature engineering to achieve 

optimal results. 

Neural networks, particularly deep learning 

models, have also been widely explored for 

airfare prediction. A study by Liu et al. 

(2020) employed a deep neural network 

(DNN) for airfare prediction, where they 

used flight characteristics, historical data, 

and economic indicators as input features. 

The deep learning model achieved higher 

accuracy than traditional machine learning 

algorithms like decision trees and SVM. 

However, the study highlighted the need for 

large, high-quality datasets to train deep 

learning models effectively. While the 

model was accurate, it was computationally 

expensive and time-consuming to train. 

An approach by Sharma et al. (2019) 

combined multiple machine learning models 

into an ensemble learning framework to 

predict fares. By combining the outputs of 

decision trees, neural networks, and 

regression models, the ensemble model 

achieved superior performance. The study 

emphasized the importance of integrating 

different types of models to capture various 

aspects of pricing dynamics in the airline 

industry. 

Another notable research was conducted by 

Patel and Jain (2019), who proposed a 

hybrid model that combined time-series 

analysis with machine learning algorithms 

for better prediction accuracy. They 

demonstrated that integrating time-series 

data, such as historical price trends, with 

features like day of the week, route, and 

booking time, improved prediction 

performance, particularly for long-term price 

forecasting. 

In conclusion, the literature reveals that a 

variety of machine learning algorithms have 

been successfully applied to predict airline 

fares, with Random Forest, Gradient 

Boosting, Neural Networks, and Support 

Vector Machines being the most commonly 

used techniques. Each approach has its 

advantages and limitations, and the choice of 

algorithm largely depends on the available 

data, computational resources, and the 

specific requirements of the airline or travel 

agency. 

4.METHODOLOGY 

The methodology for airline fare prediction 

using machine learning involves several key 

steps: data collection, data preprocessing, 

model selection, training, evaluation, and 

deployment. 

The first step is collecting relevant data. 

This includes historical airfare data, which 

typically consists of features such as flight 

dates, departure and arrival airports, fare 

prices, flight duration, seat availability, and 

booking class. Additional data may include 

external factors such as weather conditions, 

holidays, fuel prices, and special 

promotions. Web scraping techniques can be 

employed to gather this data from various 

airline websites, while third-party APIs may 

also be used. 

The next step is data preprocessing. This 

involves cleaning the dataset by removing 

duplicates, handling missing values, and 

encoding categorical features like departure 
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city and class of service. Data normalization 

and scaling are applied to ensure that the 

features are on the same scale, which is 

particularly important for models like SVM 

and neural networks. Feature selection 

techniques are then used to identify the most 

influential variables in fare prediction. 

Once the data is preprocessed, machine 

learning models are selected. A combination 

of regression models, decision trees, random 

forests, and neural networks are used. For 

regression models, linear regression and 

polynomial regression can be applied to 

capture simple relationships between 

features and prices. For more complex, non-

linear relationships, decision trees and 

random forests are employed. Finally, deep 

learning models like artificial neural 

networks are used to handle large datasets 

with intricate patterns. 

The models are trained using a training 

dataset, and performance is evaluated using 

standard metrics such as Mean Absolute 

Error (MAE), Mean Squared Error (MSE), 

and R-squared for regression models. For 

classification-based models, metrics such as 

accuracy, precision, recall, and F1-score are 

used. 

Finally, the best-performing model is 

deployed in a real-world setting. This 

involves integrating the model into an 

airline’s pricing system, where it can predict 

ticket prices based on real-time data. The 

system continuously updates the model with 

new data to improve prediction accuracy 

over time. 

5.PROPOSED SYSTEM 

The proposed system for airline fare 

prediction utilizes machine learning 

algorithms to predict ticket prices with high 

accuracy. The system consists of three main 

components: data acquisition, model 

training, and prediction. 

1. Data Acquisition: The system collects 

historical data from various sources, 

including airline booking systems, third-

party APIs, and web scraping 

techniques. The data includes flight 

details, ticket prices, seat availability, 

booking class, and external factors like 

holidays and weather. 

2. Data Preprocessing: The collected data 

is cleaned and transformed to remove 

any inconsistencies or irrelevant 

information. Features like flight route, 

booking time, and seat class are 

encoded, and the data is normalized to 

ensure consistency. 

3. Model Selection: The system uses 

multiple machine learning models, 

including linear regression, random 

forests, decision trees, and neural 

networks, to predict ticket prices. These 

models are trained using historical data 

and validated with test datasets. 

4. Prediction: After training the models, 

the system predicts the fare of a ticket 

for a specific flight. Users input relevant 

details like the departure and arrival 

cities, travel dates, and seat preferences, 

and the system returns the predicted fare. 

The proposed system provides airlines with 

a reliable way to forecast fares and optimize 

pricing strategies in real-time. 
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6.IMPLEMENTATION 

The implementation of the proposed system 

will involve the use of Python programming 

language, along with popular machine 

learning libraries such as Scikit-learn, 

TensorFlow, and Keras. The system will 

also require data storage solutions such as 

MySQL or MongoDB to store historical 

flight data. 

The data collection process will involve 

scraping flight information from various 

airline websites and booking platforms. This 

data will then be preprocessed to remove 

any inconsistencies or missing values. 

Feature engineering will also be applied to 

ensure that the relevant features are selected 

for modeling. 

The machine learning models will be trained 

using the Scikit-learn library, and neural 

networks will be built using Keras. The 

models will be evaluated based on 

performance metrics, and hyperparameters 

will be tuned using techniques such as grid 

search and cross-validation. 

Once the model is trained and tested, it will 

be deployed on a web-based platform where 

users can input flight details and receive fare 

predictions. The system will be integrated 

with real-time data sources to provide up-to-

date fare predictions. 

 

7.RESULT AND DISCUSSION 

The results of the proposed system will be 

evaluated using several performance metrics 

such as Mean Absolute Error (MAE), Mean 

Squared Error (MSE), and R-squared. The 

system’s performance will be compared 

against traditional pricing models, and the 

results will be analyzed to identify the most 

influential features for fare prediction. 

It is expected that machine learning 

algorithms, especially decision trees and 

neural networks, will outperform traditional 

models in terms of accuracy. The system’s 

ability to adjust fares based on real-time data 

is likely to result in more accurate and 

dynamic pricing predictions. 

8.CONCLUSION 

The research highlights the effectiveness of 

machine learning algorithms in predicting 

airline fares, with various models showing 

promising results. By leveraging data-driven 

insights, airlines can optimize their pricing 

strategies and improve customer satisfaction. 
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The proposed system provides a framework 

for integrating machine learning into real-

world airline operations, offering a scalable 

solution for dynamic pricing. Further 

research could explore the integration of 

additional external factors, such as economic 

indicators and competitor prices, to enhance 

the accuracy of fare predictions. 
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