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ABSTRACT: Predicting airfare prices, flight delays, and customer reviews is essential for travelers, airlines, and travel 

service providers to make informed decisions and enhance customer satisfaction.This article introduces a machine 

learning-based approach to predicting airline ticket prices, flight delays, and customer feedback. Historical flight data is 

used to predict airfares, allowing travelers to plan their trips effectively and airlines to optimize their revenue 

management strategies. By considering factors such as weather conditions and historical flight data, machine learning 

algorithms can accurately predict flight delays, enabling airlines to make proactive decisions and improve operational 

efficiency.  In addition, natural language time-processing techniques are used to analyze  and extract customer feedback 

sentiments and themes. Machine learning models trained on annotated data predict customer sentiment, enabling 

airlines to identify areas for improvement and enhance the customer experience.Overall, this approach provides 

valuable insights for airlines, travel service providers and passengers, facilitating data-driven decision-making and 

improving customer satisfaction. 
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I. INTRODUCTION 
 

 Forecasting airline ticket prices, flight delays and customer feedback in the airline industry is important for both 
travelers and service providers. Accurate forecasts in these areas enable travelers to make informed decisions, plan  

trips effectively and optimize  travel budgets. For airlines and travel service providers, the ability to predict airline 

ticket prices and flight delays helps improve revenue management, resource allocation and customer service.  

Additionally, by analyzing customer feedback,  provides valuable insights into service quality, enabling airlines to 
identify  improvement opportunities and increase customer satisfaction. Machine learning techniques have become 
powerful tools to solve these prediction tasks. Using historical flight data, weather information, and other relevant 
factors, machine learning models can be trained to create accurate predictions and forecasts. Regression algorithms 

can be used to predict airfares based on various characteristics such as origin/destination, airlines and seasonal trends. 

Similarly, by considering factors such as weather conditions, historical flight data and airport congestion, machine 
learning algorithms can predict flight  delays  and provide insights into their likelihood and duration.  Customer 

reviews, often  in text form, contain valuable information about passenger satisfaction  and opinions. natural language 

processing (NLP) techniques can be used to analyze customer reviews, extracting common sentiment, themes, and  
ratings, and generating meaningful insights. Machine learning models trained on annotated test data can predict 
customer sentiment and provide valuable insights for service providers. In this article, we present a machine learning-

based approach to predicting airline ticket prices, flight delays, and customer feedback. Our goal is to use historical 
flight data, weather conditions and customer feedback to develop accurate forecasting models that help both travelers 

and service providers.  The  models offered have the potential to increase operational efficiencies, streamline revenue 

management and improve customer satisfaction in the airline industry. 
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II. RELATED WORK 
 
Here we have selected few key literature after exhaustive literature survey and listed as below: 

 

Smith et al.[1] stressed the benefits of using regression algorithms to predict airline ticket prices, including their ability 

to capture linear relationships between price and various factors such as origin/destination destinations, airlines and 

seasonal trends. Regression models provide interpretable results and are relatively easy to implement.  

  

 Johnson et al[2]. discussed the benefits of incorporating external factors such as weather data and social media 

sentiment into airfare forecasting models.By accounting for these factors,  models can capture the impact of real-time 

events and customer perceptions on pricing, leading to more accurate forecasts and better decision-making.  

  

 Brown and Wilson [3]emphasized the advantages of machine learning techniques over the traditional approach of 

predicting airline ticket prices. Machine learning models are able to capture complex patterns and adapt to changing 

market dynamics, providing better prediction accuracy than simplified methods.  

  

 Anderson et al[4]. stressed the benefits of feature selection and technical techniques in forecasting airline ticket 

prices.By identifying salient features, these techniques reduce dimensionality, improve model interpretation, and 

improve forecasting performance by focusing on  factors that have the greatest impact on price.  

  

 Gonzalez and Patel[5] discussed the benefits of using time series analysis techniques such as ARIMA and LSTM to 

predict airline ticket prices. These methods can capture time dependencies and patterns in pricing data, enabling 

accurate forecasting and the ability to capture seasonality and trends in the airline industry. 

 

Zhang et al[6] stressed the benefits of using machine learning techniques such as random forest and carrier vector 

regression to predict airline ticket delays. These models can effectively capture complex relationships and nonlinear 

patterns in data, resulting in higher accuracy than traditional approaches.  

  

 Chen and Wang[7] discussed the benefits of incorporating external factors such as airline performance and historical 

delay patterns into models to predict airline ticket delays. By accounting for these factors,  models can capture the 

impact of various contextual factors on flight delays, leading to more accurate forecasts and proactive decisions. 

  

 Li et al.[8] stressed the benefits of ensemble methods, including gradient enhancement and stacking, in predicting 

airline ticket delays. Ensemble models combine multiple individual models and leverage their different strengths to 

improve prediction accuracy and manage uncertainty in latency data.  

  

 Park and Kim[9] studied the merits of time series analysis techniques such as ARIMA and LSTM for predicting flight 

delays. These models can effectively capture temporal  and sequential patterns in latency data, allowing for accurate 

predictions and better understanding of latency dynamics. 

  

 Yang et al[10]. discussed the benefits of data preprocessing techniques, such as B. Outlier detection and imputation, 

when predicting flight delays. These techniques help improve data quality and reliability, resulting in more reliable 

predictive models and better identification of potential lag patterns. 

 
III. PROBLEM STATEMENT 

 
The purpose of this project is to design and develop an efficient and user-friendly flight recommendation website .The 

existing system uniquely recommends airlines either using delay or price. The proposed methods combines price, delay 

along with customer review to recommend the airlines. 

 

IV. DESIGN AND IMPLEMENTATION 
 
Airfare price ,delay and review recommended website can be complex task as it involves multiple steps and 
processes.However, I can provide you with a simplified flowchart that represents the key steps involved in such a 
system. 
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Fig1:  Flow diagram of airfare system 

 
 
Proposed Framework 
 

Airline Tickets, Delays and Ratings. Machine  learning prediction. The framework uses historical flight data, external 

factors, and user feedback to develop accurate predictive models. The goal is to empower travelers to make informed 

decisions, help airlines streamline their operations, and increase overall customer satisfaction.  

 

 
                                         

 Fig 2:  Proposed methodology of airfare system 

 

 

 

 

  

 1. Data Collection:  

 The framework begins by collecting relevant data, including historical flight data, external factors (such as weather, 

airline performance and economic indicators), and user-generated ratings. The data is obtained from reliable sources 

and structured for further analysis.  

  

 2. Pre-processing and feature design:  
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 The collected data is subject to pre-processing and feature design phases. This includes cleaning up the data, dealing 

with missing values, and converting them into a format suitable  for modeling. Feature engineering techniques are used 

to extract meaningful features from  data and increase the predictive power of  models. 

  

 3. Predicting airline ticket prices:  Machine learning algorithms such as regression techniques are trained on pre-

processed data to predict airline ticket prices. Models learn the relationship between various factors (such as airline, 

route, date and season) and airline ticket prices. The trained models can then accurately predict future flight prices.  

  

 4.Flight Delay Prediction:  

 To predict flight delays, machine learning models are trained using historical flight data and external factors such as 

weather conditions and airport congestion.  Time series analysis techniques such as ARIMA or LSTM can be used to 

capture time models. Models help predict the likelihood and duration of flight delays.  

  

 5. Customer Review Analysis:  

 Natural Language Processing (NLP) techniques are used to analyze customer reviews.Sentiment analysis algorithms, 

topic modeling, or deep learning models are used to extract sentiment, topics, and overall ratings from text data. These 

forecasts provide insight into customer satisfaction  and areas for improvement.  

  

 6. Model evaluation and validation:  

 Developed models are evaluated using appropriate metrics and validation techniques. Cross-validation and testing on 

unpublished data are used to evaluate the models. performance and ensures its reliability and generalizability. 

  

 7. Integration and implementation:  

 models trained to predict air fares, predict flight delays and analyze customer reviews will be integrated into a unified 

system. The system can be implemented as a web or mobile application and provides travellers, airlines and travel 

service providers with real-time forecasts and information.  

  

 The proposed framework will enable airlines and travelers to benefit from accurate fare predictions, proactive flight 

delay notifications and valuable insights from customer reviews.  Facilitate data-driven decision making, increase 

operational efficiencies, and improve the overall travel experience. 

 

V .EXPERIMENTAL RESULTS 
 

Algorithm MAPE Accuracy Precision 

Linear Regression   46.89% 0.9046 0.9048 

DecisionTreeRegressor    8.65% 0.9733 0.9735 

RandomForestRegressor 7.93% 0.9840 0.9841 

KNeighborsRegressor 11.11% 0.9716 0.9718 

ExtraTreesRegressor  7.67% 0.9847 0.9849 

 

Fig 3:  Results of  Trained Models 

 

In the above figure 1 it shows the accuracy ,precision and mean absolute percentage error of all the machine learning 

model 
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Fig 4:  Days left for Departure vs Actual ticket and predicted price graph 

 

 
Fig  5: Scatter plot to represent actual price at x axis predicted price y axis 

 

 
  

Fig 6:  plot to represent source, destination at x axis predicted price at y axis 
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Snapshots of user Interface 
 

Throughout our project,we have crafted a user-friendly web page that facilitates flight search functionality .Users can 

effortlessly search for available  airlines prices , delay and also its review. Additionally we offers users a personalized  

search option, enabling them to find airlines that provide preferred amenities  such as comfortable seats and delicious  

food ensuring a perfect travel experience. 

 

 
Fig 7 : Taking user input of source and destination and providing predicted airlines 

 

 

 
Fig 8: Take user input and providing customized output 

 

Upon choosing the source and destination in the provided figure,users will be presented with a list of various airlines 

each displaying their respective price,delays and reviews .Additionally they can opt for personalized features like 

comfortable seating and food. If any customization are selected, the system will  re-generate a tailored airline name 

along with all the features. 

  

VI. CONCLUSION 
 
In this case study,  researchers examined three machine learning models to predict average prices at the business 

segment level. They used the training data to train the models and tested the data to assess their performance. The 

training data was used to isolate various features that may be related to factors that may affect airfare.In this case study 

not only we are predicting airfare prices through machine learning model we are providing delay of each airlines and 

also through NLP  customer review has been used for customer ratings and reviews.  
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