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Abstract: The price of a new car in the industry is fixed by the manufacturer with some
additional costs incurred by the Government in the form of taxes. So, customers buying a new
car can be assured of the money they invest to be worthy. But, due to the increased prices of
new cars and the financial incapability of the customers to buy them, used car sales are on a
global increase. Therefore, there is an urgent need for a used car price prediction system which
effectively determines the worthiness of the car based on multiple aspects, including vehicle
mileage, year of manufacturing, fuel consumption, transmission, road tax, fuel type, and engine
size. We have developed a model which will be highly effective. This model can benefit sellers,

buyers, and car manufacturers in the used cars market. Upon completion, it can output a
relatively accurate price prediction based on the information that user's input. Various
regression methods were applied in the research to achieve the highest accuracy. Because of
which it will be possible to predict the actual price a car rather than the price range of a car.
User Interface has also been developed which acquires input from any user and displays the
Price of a car according to user's inputs. The price of a new car in the industry is fixed by the
manufacturer with some additional costs incurred by the Government in the form of taxes. So,
customers buying a new car can be assured of the money they invest to be worthy. But, due to
the increased prices of new cars and the financial incapability of the customers to buy them,
used car sales are on a global increase. Therefore, there is an urgent need for a used car price
prediction system which effectively determines the worthiness of the car based on multiple
aspects, including vehicle mileage, year of manufacturing, fuel consumption, transmission,
road tax, fuel type, and engine size. We have developed a model which will be highly effective.
This model can benefit sellers, buyers, and car manufacturers in the used cars market. Upon
completion, it can output a relatively accurate price prediction based on the information that
user s input. Various regression methods were applied in the research to achieve the highest
accuracy. Because of which it will be possible to predict the actual price a car rather than the
price range of a car. User Interface has also been developed which acquires input from any
user and displays the Price of a car according to user s inputs.
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I.LINTRODUCTION

The used car market is a burgeoning industry with a significant market value that has almost doubled in recent years.
To estimate the market worth of a used car, there are numerous internet resources and other tools available. These tools have
made it simpler for both buyers and sellers to gain a better knowledge of the elements that go into determining a used car's
market value. Any automobile's price can be predicted using machine learning algorithms based on a variety of variables.
The data set will contain details on a range of vehicles. For each car, details about the technical components of the vehicle,
such as the engine type, fuel type, miles per gallon, and so forth, will be provided. Since different websites use different
methods to calculate the retail price of used cars, there is no comprehensive mechanism for doing so. Using statistical models,
it is possible to forecast pricing without having to enter all the information into the desired website. This study's main goal
is to examine the precision of several forecasting algorithms for determining the suggested retail price of used cars. Machine
learning can be used to automate operations, enhance processes, forecast results, and make judgements based on prior
experiences. Additionally, machine learning can be utilized to develop robust algorithms that can handle massive amounts
of data. It enables software programmes to predict outcomes more accurately without having to be expressly designed to do
so0. In order to forecast new output values, machine learning algorithms use historical data as input. As a result, we provide
a machine learning-based methodology for estimating used automobile costs based on their specifications. The effectiveness
of different machine learning algorithms, including Regression, Random Forest, will be compared, and the best one will be
chosen. We will figure out the cost of the car based on a number of factors. Because regression algorithms provide us a
continuous number rather than a categorized value as an output, it is possible to estimate a car's exact price rather than just
its price range.
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Il. PROBLEM

The used car price prediction problem aims to develop a robust predictive model capable of accurately estimating
the selling price of pre-owned vehicles. With the burgeoning demand for affordable transportation options, accurately
predicting the resale value of used cars has become increasingly essential for both sellers and buyers. However, challenges,
including the diverse range of factors influencing its value, such as mileage, age, brand, condition, and market trends.
Therefore, the problem statement entails designing and implementing a machine learning-based solution that leverages
relevant features to predict used car prices with high precision and reliability. The developed model should be capable of
accommodating various types of input data and handling nonlinear relationships between features. Additionally, the model
should be deployable in a production environment to facilitate real-time price predictions. Most people waste their time
inquiring about the expected car price in and around their friend’s circle and their associates manually. Even some websites
can predict the price but it is not very accurate due to the unavailability of feature data and Specifying them as the NULL
value in the dataset or just dropping the feature column. With this project, in no time people can access the website and insert
their requirements, and can get a predicted price of the car. Indeed, people who have very little technical knowledge can be
able to reach the site.

Objectives

1. To develop a User Interface (Ul) which is user-friendly and takes input from the user and predicts the price

2.To develop a User Interface (Ul) which is user-friendly and takes input from the user and predicts the price to develop a
User Interface (Ul) which is user-friendly and takes input from the user and predicts the price.

3. Use techniques like feature importance from Random Forest, correlation analysis, or other feature selection methods.

4. Tune hyperparameters (e.g., number of trees, maximum depth) using techniques like cross-validation to optimize model
performance.

5. Compare the model's performance with other models (e.g., Linear Regression, Gradient Boosting) to ensure it is the best
choice.

6. Analyze feature importance to understand which factors are most influential in predicting car prices.

IHI.METHODOLOGY
The methodology employed in this study aims to develop are liable and accurate predictive model for car prices
utilizing the Random Forest algorithm. This section outlines the systematic approach undertaken to collect, per-process, train,
evaluate, and interpret the model's performance, ensuring rigorous analysis and meaningful insights into car price prediction.

1.Data Collection: Compile a comprehensive data set encompassing information on car specifications, mileage, brand, year
of manufacture, condition, and market trends. Data sources may encompass online car listings, dealership records, and
industry databases. Uphold data integrity and quality through rigorous data cleaning procedures, includes handling missing
values, eliminating duplicates, and rectifying inconsistencies.

2.Data Cleaning and Pre-processing: Missing Values: Analyze the missing data patterns. Some missing values might be
ignorable. For crucial data points, consider imputation techniques like using the mean/median for numerical features or modal
value for categorical features. Duplicates: Identify and remove duplicate entries. This might happen due to re-listings or data
entry errors.

3.Feature Importance Analysis: Random Forest Feature Importance: Utilize the built-in feature importance functionality of
the Random Forest algorithm you've chosen for your model. This will provide a score for each feature, indicating its relative
contribution to the prediction accuracy. Libraries like sci-kit-learn in Python.

4. Model Training: Utilize a machine learning library like sci-kit-learn in Python for implementing the Random Forest
algorithm. Here's how to efficiently create a Random Forest algorithm in Python using scikit-learn.

5.Train-Test Split: Split your preprocessed data into training (80%) and testing (20%) sets. The training set will be used to
construct the model, while the testing set will assess its performance on data it hasn’t encountered before

6. Deployment and Monitoring: To facilitate stakeholders' utilization of the trained Random Forest model for real-time car
price prediction, deployment into a production environment is essential. Additionally, implementing monitoring mechanisms
is crucial to oversee model performance and detect any deviations or drifts that may require recalibration or retraining.

IV.RANDOM FOREST
The Random Forest algorithm, known for its meta-estimator capabilities, was employed across the entire dataset to
categorize cars into the cheap, moderate, and expensive classes.
1. RF operates by constructing multiple decision tree classifiers on different sub-samples of the dataset. It then uses
averaging to enhance predictive accuracy and reduce the risk of overfitting.
2. Thisapproach is particularly suited to our enhanced model, which includes a comprehensive set of features: brand, model,
car condition, fuel type, age, power (kilowatts), transmission type, mileage, colour, number of doors,
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3. The benefit of Random Forest is that we do not have to scale this as in the decision tree it is already scaled. By including
the parameters there won’t be any overfitting (or) underfitting will takes place.

4. Based on the results, Random Forest Regressor gives us the best result hence we will use that model with some features
present in it.

5. And by creating a pickle file we can able to deploy our project. So, with the help of flask library | deployed the model.

Test Sample Input

Treel

[ Prediction 1 ] IPredictionz ] ( 5 )

Average all predictions

.

Random forest
prediction

Existing System

The current system for predicting car prices relies on a manual process, wherein car dealerships, insurance
companies, and buyers estimate the value of a vehicle based on their personal knowledge and expertise. However, this method
is subjective and prone to errors, as different individuals may have varying opinions on the value of a car. Moreover, the
existing system fails to consider all pertinent factors that influence a car's price, such as brand, model, year of manufacture,
mileage, and additional features. Introducing machine learning-based models offers a more accurate and efficient approach
to predicting car prices, thereby enhancing pricing decisions and reducing uncertainty for both buyers and sellers.

Proposed System

The first step is to collect the data from the kaggle as they have a large section of datasets based on used car models.
There are features named fuel, transmission, selling _ price is some of the categorical data present in the dataset. While there
are some other features such as year are normal features.

The categorical features will be converted into one hot encoding with the help of get _ dummies. And by dropping
some features such as model as there are a lot of models and classification gets difficult and there was no proper usage of the
car model in this project. By using Pearson correlation, we find how one feature is related to the other. Then by using the
train _ test _ split, the data will be formed. With the help of Grid Search CV | found out the best model for the car price
prediction and that is random forest. The benefit of Random Forest is that we do not have to scale this as in the decision tree
it is already scaled. By including the parameters there won’t be any overfitting (or) underfitting will takes place. Based on
the results, Random Forest Regressor gives us the best result hence we will use that model with some features present in it.
And by creating a pickle file we can able to deploy our project. So, with the help of flask library | deployed the model.

System architecture
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V.RESULT
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