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Abstract

The price of a new car in the industry is assigned by
the manufacturer with some additional costs that are
incurred by the Government in the form of taxes. So,
customers while buying a new car can be assured of
the money that they invest is worthy. But, due to
the increased prices of new cars and the financial
constraints of the customers to buy them, Used Car
sales are on a global rise. Therefore, there is an
urgent need for a Used Car Price Prediction system
that can effectively determine the worthiness of the
car by using a variety of features. The existing
system includes a process where a seller decides a
price randomly and the buyer has no idea about the
car and its value in the present-day scenario. In fact,
the seller also has no idea about the car’s existing
value or the price at which he should be selling the
car. To overcome this problem we have developed a
model which will be highly effective. Regression
Algorithms are used because they provide us with
continuous value as an output and not a categorized
value. 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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l. INTRODUCTION

Determining the listed price of a used car is a
challenging task, due to the many factors that drive
a used vehicle’s price on the market. The focus of
this project is developing machine learning models
that can accurately predict the price of a used car
based on its features, in order to make informed
purchases. We implement and evaluate various
learning methods on a dataset consisting of the sale
prices of different makes and models. We will
compare the performance of various machine
learning algorithms like Linear Regression, Ridge
Regression, Lasso Regression, Elastic Net, Decision
Tree Regressor and choose the best out of them.
Depending on various parameters we will determine
the price of the car. Regression Algorithms are used
because they provide us with continuous value as
output and not a categorized value because of which
it will be possible to predict the actual price of a car
rather than the price range of a car. User Interface
has also been developed which takes input from any
user and displays the Price of a car according to the
user’s inputs.

1. LITERATURE SURVEY

According to the given paper author Sameerchand,
they have done predictions of various vehicles price
from the historical data which has been collected
from daily newspapers from that time. They have
used the learning approach which is supervised
machine learning techniques for predicting the price
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of vehicles. Also, there are many other algorithms
that are used for prediction such as multiple linear
regression, k- nearest neighbor algorithm, naive
based, and some decision tree algorithms. All four
algorithm's predicted values are compared and
found the best algorithm for prediction. They have
also faced some difficulties in comparing the
different algorithms, however, they have managed.
According to the given paper author Pattabiraman,
this paper is more concentrated on the relation of
seller and buyer with each other. In order to predict
the price of four-wheelers, they also required
features such as previous price, mileage, make,
model, trim, type, cylinder, liter, doors, cruise,
sound, and leather for predicting the price. Using
these features the price of the vehicle has been
predicted with the help of a statistical analysis
system for exploratory data analysis.

According to the given paper author, this paper is
Predicting the price of Used Car Using Various
Machine Learning Techniques. In this paper, they
investigate the application of supervised machine
learning techniques to predict the price value of used
second-hand cars in Mauritius. The predictions are
based on historical data collected from various daily
newspapers. Different machine learning algorithms
like multiple linear regression analysis, k-nearest
neighbours, naive bayes and decision trees have
been used to make the predictions.

In another paper, the author has written about Car
Price  Prediction Using Machine Learning
Techniques. A considerable number of distinct
attributes are taken into consideration for reliable
and accurate prediction. The objective is to build a
model for predicting the price of used cars in Bosnia
and Herzegovina, they have applied three machine
learning techniques (Artificial Neural Network,
Support Vector Machine and Random Forest).
According to the given paper author, this paper is
about the Price evaluation model in second-hand car
systems based on BP neural networks. In this paper,
the price evaluation model based on big data
analysis is proposed, which uses widely circulated
vehicle data and a large number of wvehicle
transaction data to analyze the price data for each
type of vehicle by using the optimized BP neural
network algorithm. Its main aim is to establish a
second-hand car price evaluation model to get the
price that best matches the car.

I1l. PROPOSED SYSTEM

Linear Regressionis a machine learning
algorithm based on supervised learning. It
performs a regression task. Regression models a
target prediction value based on independent
variables. It is mostly used for finding out the

relationship between variables and forecasting.
Different regression models differ based on — the
kind of relationship between dependent and
independent variables they are considering, and the
number of independent variables getting used.
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Linear regression performs the task to predict a
dependent variable value (y) based on a given
independent variable (x). So, this regression
technique finds out a linear relationship between x
(input) and y(output). Hence, the name is Linear
Regression.

In the figure above, X (input) is the work
experience and Y (output) is the salary of a person.
The regression line is the best fit line for our model.

Hypothesis function for Linear Regression :
y = 0, + 0..x

While training the model we are given
X: input training data (univariate — one input
variable(parameter))
y: labels to data (supervised learning)
When training the model — it fits the best line to
predict the value of y for a given value of x. The
model gets the best regression fit line by finding
the best 01 and 02 values.
01: intercept
02: coefficient of x
Once we find the best 01 and 02 values, we get the
best fit line. So when we are finally using our
model for prediction, it will predict the value of y
for the input value of x.
How to update 01 and 02 values to get the best fit
line ?
Cost Function (@)
By achieving the best-fit regression line, the model
aims to predict y value such that the error
difference between predicted value and true value
is minimum. So, it is very important to update the
01 and 02 values, to reach the best value that
minimize the error between predicted y value
(pred) and true y value (y).
1 n
minimize Z(predi —Yi)

i=1

2
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2) Checking relationship of Year with Price
T = D (pred— yi)’ | |

i=1

Cost function(J) of Linear Regression is the Root ’ =
Mean Squared Error (RMSE) between predicted .

y value (pred) and true y value (y). . = _ L —
Gradient Descent:
To update 01 and 02 values in order to reduce Cost
function (minimizing RMSE value) and achieving
the best fit line the model uses Gradient Descent.
The idea is to start with random 61 and 02 values
and then iteratively updating the values, reaching 3 Checking relationship of kms_driven with
minimum cost. Price
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Extracting Training Data

- Divide data into 2 parts
+ X =name, company, year, kms_driven, fuel_type
» y=Price

In [2@]: X=car[['name',’company’,‘year’, 'kms_driven’,"fuel type']]
y=car[ 'Price']

In [21]: X
out[31]:
name company year kms_driven fuel_type
0  Hyundai Santro Xing  Hyundai 2007 45000 Petrol
1 Mahindra Jeep CL550 Mahindra 2006 40 Diesel
2 Hyundai Grand 10 Hyundai 2014 28000 Petrol
3 Ford EcoSport Titanium Ford 2014 36000 Diesel
4 Ford Figo Ford 2012 41000 Diesel
811 Maruti Suzuki Ritz Maruti - 2011 50000 Petrol
812 Tata Indica V2 Tata 2009 30000 Diesel
813 Toyota Corolla Altis Toyota 2009 132000 Petrol
814 Tata Zest XM Tata 2018 27000 Diesel
815 Mahindra Quanto C& Mahindra 2013 40000 Diesel

815 rows x 5 columns

y

2] 80000
1 425000
2 325000
3 575000
4 175000

811 270000
812 116066
813 300000
814 260000
815 3950000
Name: Price, Length: 815, dtype: int32

Linear Regression Model

: Ir=LinearRegression()

Making a Pipeline

pipesmake_pipeline(column_trans,lr)

Fitting the model

: pipe.fit(x train,y_train)

: Pipeline(steps=[('columntransformer’,
colusntransforner( remainder="passthrough’ ,
transformers=| ('onshotencoder”,
OnesotEncoder (categories=[array([ "Audi A3 Cabriolet’, "Audi M 1.8', "Audi A4

di ¢5 2.0°, "Audi Q7°, 'BMW 3 Series’,
BMW X1', 'BMW X1 sDrive2ed’,
Beat', 'Chevrolet Beat...
array(['audi’, 'BM’, "Chevrolet’, 'Datsun’, 'Fia

t', "Force’, ‘Ford’,
“Hindustan', ‘Honda', “Hyund:
"Mahindra', ‘Maruti’, ‘Me
"Renault', 'skoda’, 'Tata',
dtype=object),

» "Jaguar’, 'Jeep’, ‘Land",
des’, ‘Mini’, ‘Mitsubishi’, ‘Missan’,
'Toyata', 'Volkswagen', 'Volvo'],

array(['Diesel’, 'LPG’, 'Petrol'], dtype=obiect)]),
["name’, "company’,
*fuel_type'])])),
("linearregression’, LinearRegression())])

y_pred=pipe.predict(X test)

Checking R2 score (Accuracy)

r2,_score(y_test,y_pred)

0.8324764964529865

np.arguax{scares)

655
scores|[np. argnax(scores) |

0.920086830464655

Predicting Price of Car

pipe.predict(pd.DataFrame(colums=X_test.columns,data=np.array([ Maruti Suzuki Swift', Maruti’,2019,109, Petrol']).reshape(1,5))’

b

array([469757. 76169572])

The best model is found at a certain random state

9.920986800454558

Accuracy of Prediction Analysis is 92,0086 %

Predicting Car Price

pipe.predict(pd.DataFrame(columns=[ "name"

data=np.array([ rol']).reshape(1,5)))

array([416106.73317727])

VI. FRONTEND
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VII. CONCLUSION

Car price prediction can be a challenging task due to
the high number of attributes that should be
considered for the accurate prediction. The major
step in the prediction process is collection and
preprocessing of the data.

Data cleaning is one of the processes that increases
prediction performance, yet insufficient for the
cases of complex data sets as the one in this
research.

Applying single machine algorithm on the data set
accuracy was greater than 90%.

Although, this system has achieved astonishing
performance in car price prediction problem our aim
for the future research is to test this system to work
successfully with data set.
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VIIl. FUTURE SCOPE

In future this machine learning model may bind with
various website which can provide real time data for
price prediction.

Also we may add large historical data of car price
which can help to improve accuracy of the machine
learning model.

For better performance, we plan to judiciously
design deep learning network structures, use
adaptive learning rates and train on clusters of data
rather than the whole dataset.
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