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Abstract:  

The valuation of pre-owned cars is a crucial aspect of the used car market, where accurate 

price estimation can help buyers and sellers make informed decisions. This study employs 

Machine Learning (ML) techniques to develop a predictive model for estimating resale 

values. A dataset of used cars is processed through data cleaning, feature encoding, and 

exploratory data analysis to identify key factors affecting car prices, such as brand, mileage, 

fuel type, and transmission type. The model is trained using Linear Regression, a widely 

used technique for predicting continuous values. Performance evaluation is conducted using 

metrics such as R² score, which measures how well the model explains variance in car prices. 

The study also explores data visualization techniques to understand market trends and 

enhance model interpretability. Experimental results indicate that Linear Regression, with 

optimized features, provides a reasonable estimation of used car prices. This approach offers 

an efficient and data-driven method for price prediction, enhancing transparency in the pre-

owned car market. 

Keywords: Pre-Owned Car Price Prediction, Machine Learning, Linear Regression, 

R2_score. 

Introduction:  

The pre-owned car market has expanded 

significantly in recent years, driving the need for 

accurate and data-driven price prediction models. 

Traditional valuation methods rely on expert 

assessments and market trends, often leading to 

inconsistencies in pricing. However, 

advancements in Machine Learning (ML) have 

enabled the development of more precise and 

automated models for estimating the resale value 

of used cars. Several studies, including those by 

[1] and [2], have demonstrated the effectiveness 

of ML techniques in predicting car prices based 

on historical data and key influencing factors. 

Among the various ML techniques, Linear 

Regression is widely used due to its simplicity and 

interpretability in identifying relationships 

between independent variables (such as car age, 

mileage, fuel type, and transmission) and the 

dependent variable (selling price). Research by 

[5] and [4] highlights the accuracy of regression 

models in capturing price trends. Additionally, the 

[3] serves as a valuable resource for training and 

optimizing these models. 
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To evaluate the reliability of predictive models, 

performance metrics such as R² score and Mean 

Absolute Error (MAE) are commonly used. While 

Linear Regression provides a strong foundation 

for car price prediction, alternative methods such 

as Support Vector Regression [6] and [7] offer 

advanced capabilities for capturing complex price 

variations. 

This study focuses on developing a Pre-Owned 

Car Price Prediction system using Machine 

Learning, specifically Linear Regression, to 

provide accurate and data-driven price estimates. 

The model is designed to improve pricing 

transparency, benefiting both individual buyers 

and car dealerships by reducing uncertainty in the 

used car market. 
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Fig. 1: Flowchart of proposed work 
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1. Dataset:  

 

Fig. 2: A sample dataset considered for modelling 

 

2. Managing Missing Data: In car price 

prediction, handling missing data is essential to 

maintain model accuracy and reliability. Based on 

[5], missing data in Machine Learning models for 

car price estimation can significantly impact 

performance if not managed properly. The study 

emphasizes the following technique to address 

missing values. Removing Rows with Missing 

Values If the number of missing entries is small, 

dropping incomplete records can prevent 

introducing noise into the dataset. 

3. Data Cleaning: Is an essential step in Machine 

Learning-based car price prediction to ensure the 

dataset is accurate, consistent, and ready for 

model training. [5] and [2] emphasized that poor-

quality data can negatively impact model 

performance, leading to incorrect price 

estimations. The [3] also highlights the need for 

cleaning raw car sales data before analysis. 

4. Feature Selection: Feature selection is a 

crucial step in Machine Learning-based car price 

prediction, as it helps improve model accuracy by 

identifying the most relevant attributes. [1] and 

[4] emphasized that choosing the right features 

leads to better predictions and reduces 

computational complexity. [2] further 

demonstrated that Regression Models perform 

best when redundant and irrelevant features are 

removed. 

5. Model Training: The training process for pre-

owned car price prediction involves preparing the 

dataset, selecting an appropriate Machine 

Learning (ML) model, and evaluating its 

performance using key metrics such as R² score. 

Based on previous research, including [1] and[2], 

Linear Regression has been identified as a 

fundamental approach for predicting used car 

prices. 

6. Evaluation Matrix Results: Evaluating the 

performance of a Pre-Owned Car Price Prediction 

model is essential to ensure accurate and reliable 

price estimations. This study uses Machine 

Learning (ML), specifically Linear Regression, to 

predict car prices and assesses the model's 

effectiveness using key evaluation metrics. The 

performance is measured using R² score, along 

with other statistical error metrics. Similar studies 

by [1] and [2] have demonstrated the importance 

of evaluating predictive models to improve their 

accuracy. 
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Accuracy For Following Models: 

 

Fig. 3: Accuracy (Linear Regression) : 91.54 % 

 

 

Fig. 4: Accuracy (Lasso Regression) : 88.92 % 

 

 

 

Fig. 5: Accuracy (Ridge Regression) : 91.51 % 

Results:  

Model R2 Score Accuracy(%) 

Linear Regression 0.9154724115923335 91.54% 

Lasso Regression 0.8892562128057028 88.92% 

Ridge Regression 0.9151481581072847 91.51% 

 

Linear Regression achieved highest accuracy of 

91.54% , while Ridge Regression came in second 

with 91.51% . Lasso Regression gave the weakest 

performance with 88.92%. 

Conclusion:  

This study, we implemented and evaluated 

different regression models to predict the prices of 

pre-owned cars using machine learning 
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techniques. The models were assessed using the r² 

score to determine their predictive 

accuracy.Linear Regression achieved an r² score 

of 91.54%, demonstrating strong predictive 

performance. Ridge Regression performed 

similarly with an r² score of 91.51%, indicating it 

is an effective model for price prediction. Lasso 

Regression yielded an r² score of 88.92%, slightly 

lower than Linear and Ridge Regression, but still 

demonstrating good predictive capability. This 

study confirms that machine learning regression 

models, particularly Linear Regression, are highly 

effective in predicting pre-owned car prices. 
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