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Abstract:

Determining whether or not the indexed price of a vehicle has increased or decreased is a
difficult undertaking because of the numerous factors that influence a used car's market value.
This project intends to develop machine learning models that can exactly anticipate a used
car's price depending on its features, helping customers to make intelligent conclusions. The
supervised system learning approach is used in this research to build a system for predicting
car prices. The investigations employ a few linear regressions as part of the system learning
and prediction approach, which provided 98% prediction accuracy. Multiple unbiased
variables are employed in multiple linear regressions, the true and predicted values of only
one dependent variable, yet, are compared in order to assess the accuracy of the effects. The
knowledge came from classified ads for automobiles used. Regression approaches of all kinds
were employed by the researchers, the researchers used a range of regression methods, such
as desire tree regression, linear regression, manual vector regression, and random regression,
woodland regression, to get the highest level of accuracy. This research paper's objective is to
examine whether auto charges correspond to the information provided (previous customer
information like engine capability, distance travelled of manufacture, and so forth). After that,
it was decided which method best suited the available fact set by comparing the relative
performances of the several algorithms. Right now, a Java utility makes use of the earlier
prediction model. Additionally, test data were used to assess the model's accuracy
performance, and a result of 87.38% was obtained.

Keywords: multiple Vehicle rate, regression version, linear regression machine learning,
Correlation

1. Introduction
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Market prices for second hand cars have nearly doubled over the past few years, and the
industry is expanding. The proliferation of online resources and other tools has made it easier
for buyers and dealers to gain a better understanding of the factors that affect a used car's market
value. The rate of any vehicle can be predicted using device learning algorithms based on a
specified set of variables. A critical and significant project is car charge forecast, particularly
when the vehicle is utilized and no longer fresh from the factory. More and more car buyers
are looking into options of buying new vehicles outright due to surge in demand for used cars
and up to 8% drop in demand for new cars in 2013. People choose to rent cars instead of
purchasing them, which is a violation of the law between the parties involved, the direct
provider, 0.33 birthday party, business entity, or coverage enterprise categories of vendors. The
art of car price prediction is both thrilling and notoriously difficult. 921.456 cars were
registered in 2014, with 84% of those being used for personal transportation, according to
information from the BiH agency [1].

Future predictions predict that this tendency will continue and that there will be a rise in the
number of cars. The number is raised by 2.7% in year 2013 and predicted that it will increased.
Navigation may even effect the cost of the vehicle. In this study, we used a number of
approaches and strategies to improve the precision of the used automobile price prediction.

In this study, we expanded a price model for used cars in a comparison study using lasso
regression and linear regression. Information acquired via Kaggle for each set of rules. Finding
the best prediction model for estimating the cost of a used car is the primary objective of this
study.

2. Literature review

Pricing forecast for second hand cars the first paper discusses the application of system
studying techniques. They examine the potential applications of supervise system learning
techniques for estimating the cost of used cars in Mauritius. The forecasts are based on more
extensive data collected from regular courses.

Multiple methodologies, including multiple linear regression evaluations, have been used to
make the predictions. According to author [3] car rate estimations for historical events came
from daily newspapers. They employed supervised device studying methods to estimate the
cost of automobiles.

Numerous decision tree algorithms, okay-nearest neighbor algorithms, multiple linear
regression, and nave based are some of the other techniques that have been used. [4] This essay
seeks to identify the best model prediction by assessing the effectiveness of the various ones.
Peerun et al. ran a study to assess how well the neural community as a whole predicted used
car prices. However, the anticipated value isn't very accurate, especially for more expensive
vehicles. They discovered that assist vector device regression performed somewhat better than
neural networks and linear regression in predicting the cost of a secondhand car [4].
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Tablel: Summary of literature review

Year of Title of Paper Findings
paper
Publication
2019 Car price prediction system | In 2014, 921.456 cars were registered in BiH,
using machine learning | with 84% of those being used for personal
techniques transportation, according to statistics agency
data.
2021 Car price prediction using | His guiding philosophy was that automakers
machine learning should build cars that are more durable
2021 Prediction used car price The value of a secondhand car can be
predicted statistically using only data about
the previous owner and characteristics about
the vehicle.
2022 Machine learning for used | To estimate the cost of four-wheelers, other
car price prediction features are required, such as the price,
mileage, specification, model, fuel type ,
door, tyre , etc.
2021 Machine learning for used | A widervariety of this technology, which
car price prediction was used to transport cars, is much better
managed

Richardson's paintings for his thesis [3]. His guiding philosophy was that automakers should
build cars that are more durable. Richardson conducted a few regression analyses and found
that hybrid motors maintain their value for a longer .period of time conventional motors This
is related to climate change and environmental challenges, and it improves fuel performance.
Using a system based on neuro-fuzzy knowledge, Wu et al. [4] tested the ability to anticipate
car prices. They paid attention to the following characteristics: the logo, the year of production,
and the type of engine.

Since the straightforward regression version gave similar results, their prediction model did
too. Due to the high demand for selling the automobiles through car dealers at the end of the
lease year, they also created a specialized mechanism known as ODAYV (premiere Distribution
of Auction Vehicles). This technique offers facts in a convenient location at the finest
automotive rates.. The price of vehicles was estimated using the okay- nearest neighbour
system learning method, which is based entirely on regression models. Because a wider variety
of this technology, which was used to transport cars, is much better managed.
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3. Proposed Methodology

With some additional costs incurred by the government in the form of taxes, the price of new
motors in the market is set by the manufacturer. Customers may be confident that their
investment will be profitable when they buy a new car. However, used car sales are increasing
globally as a result of the greater availability of new cars and consumers' reluctance to buy new
vehicles due to a lack of affordable options.

To determine a used car's worthiness using a variety of capabilities, a used car price prediction
machine is required. There are websites that provide this service, but they might not use the
most accurate prediction algorithm. But there may also be a difference between evaluating the
power of the real market price of a used car and using specific models and structures. Knowing
their true market value is essential when both buying and selling.

Any company can easily charge their new cars based solely on the production and advertising
costs they include. However, it can be challenging to define a price for a used car because it
depends on numerous factors, including the car's brand, the year it was made, and more. Our
objective is to forecast the premium price for a used car in the India. To compete with its foreign
rivals, the company opened a production plant there and began manufacturing vehicles there.
Chinese automaker Geely Automobile wants to enter the US market and compete with its EU
and US counterparts. In order to better understand the elements that influence vehicle pricing,
they have scaled back the size of a vehicle consultant company. They are especially curious to
learn about the variables affecting car costs in the American market because those could be
very different from those in the Chinese market. The objective of the business is: “Which
factors can accurately forecast a vehicle's price?”

The consulting firm has built a significant dataset of different automobile models sold in the
American market based on numerous market surveys, revealing how well those traits
accurately define a car's pricing.

4. Experimentation and result

This work seeks to enhance a superb regression version in order to provide an accurate
prediction of car pricing. To do this, we need some historical information on previously owned
vehicles, for which we use pricing and a few other popular features. In addition to other features
being considered asunbiased variables, the vehicle's price is taken into account as the
established variable [1].

Journal of Data Acquisition and Processing Vol. 38 (2) 2023 3771



CAR PRICE PREDICTION SYSTEM USING MACHINE LEARNING
Choose a set of variables

Choose form of model

Formulate the Problem |« Choose method of fitting
Specify assumptions

ES

Fit the Model Use method of fitting

Residual plots

Validate Assumptions |¢—— Outliers detection
Sensitivity analysis

Yes

Evaluate the Fitted Model Goodness of fit tests
No @
Yes

Use the model forthe
intended purpose

Fig.1: Flowchart of Regression Working.

If X and Y are the input and output, respectively, then the linear regression correlation can be
written as:

Y= B1 X+ B0 (1)
In the above equation:

B0 and B1 are the coefficient of regression. X is independent variable or input variable.
Y is dependent variable (depend on X) or outputvariable, whose value depend on X.
The equation 1 represents the relation in caseof single input. For multiple input:
Y =B1X1 +p2X2 +B3X3 +...... + Bn-1Xn-1 + BnXn (2)In the above equation 2:
X1, X2, X3, X4,...uueee.n. ,Xn are the inputs.

The regression plot reveals whether or not the residual values are normally distributed. After
applying a regression model to the data, the plots shown in parents 1 and 2 were obtained. The
daily probability plot of residuals vs % is depicted inside the result as upward sloping line
(Fig. 1).
An ensemble learning-based regressionmodel called random wooded area. As the call
indicates, it uses a version known as the selectiontree to create the ensemble version,
which when combined with other decision trees yields a forecast. This variant has the
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advantage that the wood is made in, because they operate in parallel and are extremely
uncorrelated, each tree is not affected by the specific errors of other bushes, leading to
exact results. Bootstrap Aggregation orbagging, which supply the randomness necessary
to provide sturdy and uncorrelated bushes, help topartially ensure this uncorrelated
behavior due tothe large number of features in the dataset, this version was chosen to
evaluate a bagging strategyusing the following gradient boosting methods.
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Fig.2: Result obtained by using linear regression.

The MLP regression [2], which uses a deep neural network perceptron regression version, was
utilised to add mode complexity to the model. This model uses stochastic gradient descent or
LBFGS to reduce squared losses. Two concealed layers with a width of 200 have been utilized,
acquiring knowledge charge was set to 0.001 and the batch size was 200.relu is now used as
the feature for activation.
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Fig.3 : Linear regression relation between independent and dependent variable
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The coefficients of multiple regression models can be estimated using ridge regression when
linearly independent variables have a high degree of correlation. Numerous academic fields
have used it, including as engineering, chemistry, and econometrics. A little amount of bias is
added to linear regression using the bias regression method of version regularization, also
known as ridge regression, in order to enhance long-term predictions. A request for L2
regularization has also been made.

In this method, the charge feature is altered by adding a penalty window. The amount of bias
incorporated into the model is the ridge regression penalty. By multiplying the squared weight
of each man and woman of each man or woman label by lambda we may determine it.

S. Conclusion.

The data set used in this study could be extremely valuable for carrying out similar
investigations using various prediction techniques. By using this data set with the same or
alternative prediction tools, it is possible to predict car prices. For training and function-
checking purposes, the SVM classifier divided the data into parts (assist vector device). In
particular, 75% of the data were used for system learning exams and 25% for device learning
courses. The three network learning models' accuracy was evaluated and compared to one
another. This evaluation is essential. firms that provide learning algorithms for both single and
numerous devices. So, this model will help in predicting the car's charge.

Our objective for the upcoming studies is to test this device's ability to work well with different
statistics sets, notwithstanding the device's spectacular success in the automobile rate
prediction challenge. Using the aid of the OLX and eBay used automobile information
modules. We can expand the size of our test data and verify the advised course of action.
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