&%’ ‘33%&

# IISREM
%@gﬁ International Journal of Scientific Research in Engineering and Management (IJSREM)

Rt

Volume: 08 Issue: 11 | Nov - 2024

SJIF Rating: 8.448

ISSN: 2582-3930

Al Based Vehicle Selling Web Application

Prof. Chandan Wagh
Department of Computer Engineering
Dr. D. Y. Patil College of Engineering and Innovation,
Talegaon-Dabhade,
Pune ,India

Pankaj Birendra Yadav
Department of Computer Engineering
Dr. D. Y. Patil College of Engineering and Innovation,
Talegaon-Dabhade,
Pune ,India

Abstract---This paper presents an innovative Al-based
vehicle selling web application designed to revolutionize
the car purchasing process. By integrating machine
learning algorithms and data science techniques, the
application personalizes user experiences through tailored
vehicle recommendations, facilitates dynamic price
negotiations, and enhances customer interactions via
conversational Al This project not only streamlines
traditional sales processes but also aims to significantly
improve customer satisfaction and transaction success
rates within the automotive market.
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L INTRODUCTION

The automotive market is increasingly shifting towards
online transactions, revealing a critical issue: traditional e-
commerce platforms often employ fixed pricing, which limits
negotiation opportunities. This rigidity can lead to buyer
dissatisfaction and lost sales for sellers. While current
research in artificial intelligence (Al) and machine learning
(ML) has shown potential in automating negotiation
processes, there is a notable gap in their application within
the vehicle-selling industry. This research aims to fill that
gap by developing an Al-based vehicle selling web
application that automates price negotiations using
machine learning algorithms and natural language
processing (NLP). The proposed system will offer dynamic
pricing options, enhancing the buyer experience and
empowering sellers to optimize their revenue.
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The guiding hypotheses of this research include:

1. An Al-powered negotiation system will increase
successful vehicle sales by offering personalized pricing.

2. Machine learning will improve pricing accuracy, leading
to competitive offers for buyers.

3. Buyers will experience higher satisfaction due to the
interactive negotiation process.

IL. MOTIVATION AND OBJECTIVES

The motivation for this project stems from the increasing
demand for personalized services in online shopping,
particularly in the automotive sector. While various online
platforms exist, many do not leverage advanced Al
technologies to cater to individual customer needs
effectively. The primary objectives of this project include:

1. Development of an AI-Driven Web Application: To create
an intuitive platform that seamlessly integrates Al
functionalities.

2. Personalized Vehicle Recommendations: To utilize
machine learning algorithms that analyse user preferences
and behaviours to suggest suitable vehicle options.

3. Automated Price Negotiation: To implement negotiation
algorithms that enhance the efficiency of price discussions
between buyers and sellers.

4. Enhanced Customer Engagement: To incorporate
conversational Al tools that facilitate real-time support and
interaction, making the car-buying process more engaging.
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III. METHODOLOGY

The methodology for developing the Al-based vehicle selling
web application draws from research in intelligent
negotiation systems, machine learning, and natural
language processing (NLP) to automate the price
negotiation process. The project begins with data collection
and preprocessing, where relevant vehicle data, including
attributes such as make, model, year, mileage, and pricing
history, is gathered from online sources and dealership
records. This data is then cleaned and normalized, with any
missing values handled appropriately. Categorical
variables are transformed into numerical representations
using one-hot encoding, ensuring the dataset is ready for
machine learning model training. This step mirrors the work
of Dong and Li, who used real-world data to develop
adaptable pricing models in e-commerce systems [3].

Once the data is prepared, the machine learning model
development phase begins. Here, algorithms like Linear
Regression, Random Forest, and Gradient Boosting
Machines (GBM) are employed to predict vehicle prices
based on the features provided. These models are trained
and evaluated through cross-validation to ensure robust
predictions that generalize well to unseen data. This
approach follows the work of Batra et al., who also applied
machine learning techniques to predict optimal price points
in e-commerce negotiations [1/. The most accurate model
will be selected for deployment, ensuring that price
predictions during the negotiation process are both reliable
and competitive.

For the conversational aspect of the negotiation, Natural
Language Processing (NLP) is integrated into the system.
A chatbot powered by NLP processes user inputs, including
price offers and negotiation queries. Algorithms like Naive
Bayes or Support Vector Machines (SVM) are used for
intent recognition, helping the system understand whether a
user is proposing an offer, requesting information, or
making a counteroffer. To handle more complex
conversational flows, Recurrent Neural Networks (RNN)
or Long Short-Term Memory (LSTM) models are
implemented to maintain context and generate relevant
responses. This follows the methodology used by Palleti et
al., who developed a chatbot-driven system to facilitate
negotiations through intent classification and dialogue
management [2].

The negotiation logic forms the core of the system's
decision-making process. Initially, a heuristic-based
approach is used, where the system calculates counteroffers
based on the predicted price and the buyer's initial offer. If
the buyer's offer is close enough to the predicted market

price, the system accepts the offer; otherwise, it generates a
reasonable counteroffer. For more complex negotiation
strategies, principles of game theory may be applied,
simulating optimal negotiation tactics to maximize
successful transactions. Dong and Lis research on case-
based reasoning and neural networks for negotiation
processes serves as the basis for this adaptive strategy [3].

The system will be integrated into a web application with
three main components: a frontend for user interaction, a
backend for managing data storage and requests, and an Al
engine to handle price predictions and chatbot
functionalities. The application allows users to browse
vehicles, initiate negotiations, and engage with the Al
chatbot in real-time. This structure aligns with the
architecture proposed by Palleti et al., who implemented a
similar chatbot-based negotiation platform [2].

Finally, the system will undergo testing and evaluation,
focusing on metrics such as transaction success rate and
user satisfaction. The transaction success rate will measure
how often negotiations result in a successful sale, while user
satisfaction will be evaluated through post-interaction
surveys, assessing the quality of the chatbot interaction and
the perceived fairness of the negotiated prices. These
metrics align with the evaluation methods used by Batra et
al., who emphasized user engagement and negotiation
success in their Al-driven e-commerce systems [1].

This methodology, grounded in prior research, ensures that
the Al-based vehicle selling application effectively
automates and optimizes the price negotiation process,
enhancing both buyer satisfaction and seller outcomes.

Iv. LITERATURE SURVEY

The literature on online vehicle sales reveals a diverse array
of existing models and technologies. Many platforms
primarily focus on static listings and basic search
functionalities, which do not fully cater to the complexities
of customer preferences.

[1] Batra et al. (2022) developed an Intelligent Negotiation
Bot Using Machine Learning Techniques that utilizes
machine learning and natural language processing (NLP)
to engage in real-time price negotiations with customers.
The primary goal of this system is to assist sellers in
personalized price negotiations by predicting suitable price
offers through intent classification and sentiment analysis.
The bot identifies user intents—such as offering a counter
price or agreeing on a price—by using the XGB Classifier,
which was found to be the most accurate classifier for intent
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prediction. The system performs well in one-on-one
negotiations and adjusts its price offers based on predefined
strategies. The implementation showcases effective
handling of negotiations by responding appropriately to
users’ bargaining efforts, with results demonstrating its
effectiveness in concluding deals.

[2]Dong and Li (2010) proposed a Negotiation Model
Based on Artificial Intelligence in E-Commerce which
incorporates Neural Networks (ANN) and Case-Based
Reasoning (CBR). This model allows the negotiation system
to learn from past negotiation experiences and use that
knowledge to make informed decisions in new negotiation
scenarios. Multi-attribute utility theory (MAUT) plays a
crucial role in handling preferences and trade-offs between
different factors influencing the negotiation, such as price,
supply, and delivery time. The hybrid use of ANN and CBR
enables dynamic adjustments to negotiation strategies
based on historical data, thus mimicking human-like
reasoning in bargaining processes. The results of the study
indicate that

such a system

can handle

complex negotiation tasks with adaptive strategies, offering
flexibility in e-commerce environments.

[3] Sree et al. (2023) introduced a system in Product
Negotiation in E-Commerce Website Using Chatbot, where
a chatbot is employed to assist customers in negotiating
prices for e-commerce products. The chatbot relies on
Natural Language Processing (NLP) and Recurrent
Neural Networks (RNN)/Long Short-Term Memory
(LSTM) models to understand customer intents and respond
accordingly. By classifying text into different intent
categories, the chatbot engages in bargaining processes
similar to human interaction. The system is designed to
identify the user's intention (such as a desire to bargain) and
respond with price adjustments or counteroffers. The results
suggest that the chatbot can handle negotiations efficiently,
improving customer engagement and satisfaction by
simulating real-world bargaining experiences on e-
commerce platforms.
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Figure 2: Work Flow Diagram

V. PROJECT FEASIBILITY AND SCOPE

The feasibility of the Al-based vehicle selling web
application is strongly supported by the increasing adoption
of digital and Al-driven technologies in the automotive
industry. With a growing number of consumers preferring
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Figure 3: System Architecture

online platforms for purchasing vehicles, there is a clear
need for innovative solutions that provide personalized
recommendations and real-time price negotiations. The
integration of such technologies has been shown to
significantly enhance the user experience, leading to higher
engagement and conversion rates. Research conducted by
Palleti et al. demonstrates the effectiveness of AlI-powered
negotiation systems in providing interactive and user-
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centric experiences, which is crucial for capturing the
modern online consumer's interest [2].

The project’s scope is extensive, encompassing the
development of a scalable web application that is both
responsive and capable of handling large datasets and
numerous concurrent users. The goal is to create a seamless
user interface (Ul) that simplifies the process of searching
for vehicles, initiating negotiations, and finalizing
purchases. Drawing on modern web development
frameworks, the application will be designed to
accommodate a growing user base while maintaining
optimal performance and user engagement. Studies in e-
commerce have shown that an intuitive and scalable
interface is essential for enhancing the overall user
experience, as it reduces friction and facilitates a smoother
transaction process [3].

At the heart of this project is the implementation of machine
learning algorithms to drive personalized recommendations
and dynamic pricing strategies. By leveraging models like
Linear Regression, Random Forest, and Gradient Boosting
Machines (GBM), the application will analyze user data,
preferences, and real-time market trends to predict vehicle
prices with high accuracy. This approach enables the
platform to offer data-driven suggestions that align closely
with the needs of the users, thus enhancing personalization.
According to Batra et al., machine learning techniques have
been successfully utilized in other e-commerce settings to
improve the precision of price predictions and optimize user
interactions, demonstrating their potential in enhancing
transaction success rates [1].

A critical component of the application is the integration of
a real-time negotiation feature that allows users to engage
directly with an Al-powered chatbot. Using Natural
Language Processing (NLP) techniques, the chatbot will
understand user inputs and generate contextually relevant
responses or counteroffers, simulating the experience of
traditional negotiations in a digital environment. Palleti et
al. highlighted the effectiveness of NLP-based chatbots in
enabling dynamic user interactions and their ability to
adapt to conversational patterns, thereby creating a more
engaging and human-like negotiation experience [2]. This
interactive module not only boosts user satisfaction but also
increases the likelihood of successful transactions by
providing flexible pricing options.

One of the major challenges in developing this Al-based
application lies in ensuring data privacy and the accuracy
of the recommendations provided to users. To address these
concerns, robust data security measures such as encryption
and secure authentication protocols will be implemented to
safeguard sensitive user information. Additionally, the
accuracy of the machine learning models will be maintained
through continuous updates with the latest market data and

user behavior insights, ensuring that the algorithms remain
aligned with current trends and provide competitive pricing
strategies. Addressing these challenges is critical to
building trust among users and ensuring that the platform
can cater to a diverse range of customer demographics and
preferences, as noted in the findings of Dong and Li, who
emphasized the importance of personalized user
experiences in increasing customer loyalty and engagement
in online marketplaces [3].

Overall, the feasibility and scope of this project are
grounded in its ability to leverage cutting-edge Al
technologies to meet the evolving needs of the vehicle-
selling industry. By integrating scalable infrastructure,
advanced machine learning models, real-time negotiation
capabilities, and a focus on data security, the application
aims to transform the online vehicle-buying experience.
Supported by established research and best practices in Al-
driven e-commerce, this project is well-positioned to deliver
a solution that not only enhances user satisfaction but also
sets a new standard in the digital automotive marketplace.

VL CONCLUSION

The Al-based vehicle selling web application promises to
significantly impact the automotive sales landscape by
enhancing customer engagement and streamlining sales
processes. By integrating advanced technologies, this
project aims to improve user satisfaction and facilitate
successful transactions. The potential benefits include
higher conversion rates, reduced time spent in negotiations,
and a more enjoyable purchasing experience for customers.
Future work will focus on refining Al algorithms, expanding
datasets for improved recommendations, and exploring
innovative features such as augmented reality showrooms to
further enhance the user experience. Ultimately, this project
represents a significant step towards a more intelligent and
customer-centric approach to vehicle sales.
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