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Abstract— For this research, various supervised regression 

algorithms were applied to the same dataset which contains 

various information about the used cars such as odometer, 

economy etc. As a result, Random Forest algorithm gives 

the best results with root mean square value (RMSE) of 

0.462 followed by Artificial Neural Networks with RMSE = 

0.928. 
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I. INTRODUCTION 

Even though the market of new cars has slowed down in the 

past few years, the market of used cars has continued to 

expand over the past few years and has even become bigger 

than the new car market. According to a recent report by 

Mahindra’s used car pricing guide - IndianBlueBook, in 

2018-19, 3.6 million new cars were bought while 4 million 

used cars were bought and sold. 

The growth rate of new car sales has slowed due to 

a variety of reasons such as cyclical slowdown in auto sales. 

In 2018-19 the new car industry recorded 2.70% growth 

which has been the slowest growth for this industry in the 

past 4 years.  

As there is a shift in preference of the people from 

buying new cars to buying old cars as buying a used car is 

the best choice for the customer because its price is 

reasonable and affordable by buyer. After few years of using 

them, it may get a profit from reselling again. However, 

various factors influence the price of a used car such as how 

old of those vehicles and the condition in the current 

scenario of them. Normally, the price of used cars in the 

market is not constant. Thus, predicting the cost of used cars 

is required for helping in trading. 

 
Fig. 1: Car market comparison in India 

II. RELATED WORK 

Shonda kruiper [1] discussed how multiple linear regression 

can be used to predict the price of a car and how it can be 

used by economists for their benefit. She discussed two 

models to predict the cost of a car based on multiple linear 

regression techniques and compared them on various factors 

such as R-value, R-sq value etc. She also mentioned that 

using variable selection techniques does not mean we will 

get “best” regression model. 

Mariana Listiani [2] carried out the task of 

Applying the Support Vector Machine to build a good 

regression model that can explain the car's residual price. 

She stated that with right kernel and hyper parameter setting 

SVR can achieve good accuracy which was found to be 

better than multiple linear regression. 

Sameerchand Pudaruth [3] used four different 

algorithms to predict the cost of used car. His results were 

not very accurate but he concluded that decision trees and 

naïve bayes are not fit for this problem as they work better 

with classes. He also mentioned that the biggest setback for 

this research was small dataset. [4] He also researched the 

same topic using artificial neural networks. This time he 

concluded that SVR and a multi-layer perceptron with back-

propagation gave better results than linear regression while 

the k-Nearest Neighbour algorithm had the worst accuracy. 

Kanwal Noor and Sadaqat Jan [5] used linear 

regression in which proposed system evaluated variables 

and selected the most relevant variables out of the dataset 

and reduced the complexity of the model by eliminating 

unrelated variables during processing and analysis phase. 

Nitis Monburinon [6] applied various supervised 

regression algorithms and compared those algorithms using 

mean absolute error (MAE). He used techniques such as 

correlation analysis and log transformation to get better 

results. He concluded that gradient boosted regression trees 

gave the best results which were followed by random forest 

and multiple linear regression. 

Ali _Iseri and Bekir Karlık [7] created artificial 

neural networks for automobile pricing in the first hand 

market of America. They concluded that artificial neural 

networks are suitable for predicting the price of the cars and 

can be adjusted accordingly by simply changing the dataset 

provided. 

Reza Gharoie Ahangar, Mahmood Yahyazadehfar 

and Hassan Pournaghshband [8] used both linear Regression 

and Artificial Neural Networks to predict stock prices and 

then compared them. They concluded that Neural Networks 

are quicker than other methods and is more error tolerant 

than linear regression. 

III. METHODOLOGY 

A. Data collection and understanding 

The used car price dataset used in this research were 

collected from www.kaggle.com which uploaded by Irfan 

Azeem. This dataset consists of 509,577 car observations 

and the attributes of used car are from various car listings as 

shown in Table I and II. 

Attribute Count Unique Null Values 

year 508050 114 1527 

Manufacturer 486813 43 22764 

Model 501588 35817 7989 

Condition 277643 6 231934 

cylinders 309894 8 199683 

Fuel 505592 5 3985 
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Title_status 506515 6 3062 

Transmission 505858 3 3719 

Drive 365434 3 144143 

Size 167574 4 342003 

Type 368046 13 141531 

Colour 344871 12 164706 

State 509577 51 0 

Table 1: Description of Categorical Attributes 

Attribute Count Mean Null Values 

Price 509577 54796.83851 0 

odometer 417253 101729.96151 92324 

Table 2: Description of Numerical Attributes 

These datasets may contain a significant number of 

used car information with several presumably, they require 

some tweaking and engineering. For example, duplicated 

observations affect the model performance and they must be 

removed beforehand. The study used python programming 

language for this action. 

Table 1 shows description about various 

categorical attributes in the dataset, categorical attributes 

such as Acquisition_date and Last_updated were dropped 

because these attributes refer to time when the car was listed 

on the website and do not affects the price of the car. Along 

with these, badge was also removed because of high number 

of unique values which could affect the performance of the 

model. 

B. Data Imputation 

As our dataset has a lot of null values and these rows are 

useless for training our model until and unless we get to 

know those values or replace those null values with some 

other values. For Numerical attributes, the null values were 

replaced by their mean, median or mode which was decided 

by removing a random non-null value for a specific attribute 

from our dataset and calculating mean, median and mode for 

that attribute. After which we would compare these values 

with the actual value and choose the strategy giving closest 

results. 

Attribute 
Mode 

Difference 

Median 

Difference 

Mean 

Difference 

Odometer 99455.0 17741.0 7874.0077 

Price -5028.0 1938.0 833.55104 

Table 3: Comparison of Mean, Median and Mode 

imputation strategy 

As from the above results, we can see that for 

odometer and price, the mean difference is smallest while 

for economy median difference is smallest, hence the null 

values for these attributes were imputed by respective value. 

To handle null values in categorical attributes they were 

replaced by the highest frequency values for each attribute 

respectively 

C. Correlation Analysis 

 
Fig. 2: Correlation Matrix 

Correlation helps us to know how any two variables depend 

on each other linearly hence, a correlation matrix is a table 

which shows how different variables linearly depend on 

each other by their correlation coefficient. The above figure 

shows that only litres and economy shows positive 

correlation > 0.5 but in this case, none of the attributes was 

dropped because both litres and economy are essential for 

training the model. 
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D. Outlier Analysis 

 
Fig. 3: Different parts of the Box Plot 

Boxplots are a visual method of displaying how the data is 

distributed in our dataset based on following numbers - 

minimum, first quartile (Q1), median, third quartile (Q3), 

and maximum. 

 
Fig. 4: Box Plot of Odometer 

Here the box plot of Odometer shows the IQR region i.e. 

range of 25 percentile to 75 percentile, first quartile 

(Q1/25th Percentile) which is the middle value between the 

minimum and the median of the dataset, third quartile 

(Q3/75th Percentile) which is the middle value between the 

median and the maximum of the dataset, and also shows the 

outlier values marked by black points. 

Hence, IQR = Q3 - Q1 

So, for each X in the odometer, the values are filter using 

following formula: 

~ ( X< ( Q1 - 1.5 * IQR ) ) | ( X > ( Q3 + 1.5 * IQR ) ) 

 
Fig. 5: Box Plot of Odometer after removal of outliers 
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Fig. 6: Box Plot of Price 

Similar to the odometer, the outlier of prices was removed 

from our dataset. So for each X in the prices, the values are 

filter using following formula: 

~ ( X< ( Q1 - 1.5 * IQR ) ) | ( X > ( Q3 + 1.5 * IQR ) ) 

 
Fig. 7: Box Plot of Price after removal of outliers 

E. Encoding Categorical variables and creating dummy 

variables 

As the attributes such as body type, category, colour etc. are 

of string type, they cannot be understood by the machine 

learning models directly. Hence, we need to change them 

into a format such that the information can be processed by 

the machine learning model. This is done by encoding the 

variables by giving them numbers according to the 

categories. 

Original condition Encoded body_type 

Excellent 1 

Excellent 1 

Good 2 

Like New 3 

Excellent 1 

Table 4: Sample transformation from original values to 

encoded values 



Prediction of Cost of Used cars using Deep Learning 

 (IJSRD/Vol. 8/Issue 5/2020/007) 

  

 All rights reserved by www.ijsrd.com 32 

While after encoding of the categorical attributes 

allows the machine learning models to understand these 

attributes but still it might not be the best way to encode the 

attributes. The problem that will be faced by machine 

learning models will be that due to encoding different 

categories of the attribute are given different numbers and 

the machine learning model that we apply on our dataset 

may give category with a higher encoded number with a 

higher priority which can affect for our results. 

To solve this problem dummy variables are 

created, A dummy variable is a numeric variable that 

represents categorical data. Each category for an attribute is 

assigned a separate column which only contains two values 

0 and 1 which represents for a specific tuple whether it 

belongs to that category (for 1) or not (for 0). 

When we define dummy variables, we need to keep 

in mind not to define too many variables. If our categorical 

variable has k unique values then we only need to define k - 

1 dummy variables. Defining the kth dummy variable adds 

no new information for our machine learning model as when 

all the k - 1 dummy variables have value 0 it automatically 

represents the kth category. Adding a kth dummy variable 

may create problems in training machine learning model as 

it may nullify the relevance of other dummy variables. 

Original condition 

Excellent 

Excellent 

Good 

Like New 

Excellent 

Table 5: Sample categorical data 

Excellent Good Like New 

1 0 0 

1 0 0 

0 1 0 

0 0 1 

1 0 0 

Table 6: Encoded categories with dummy variables 

F. Feature Scaling 

Our dataset contains different features highly varying in 

magnitudes, units and range such as odometer and economy. 

As most of the machine learning algorithms use Euclidian 

distance to calculate distance between any two data points in 

their computations, this is could create a problem. 

If we do not change anything in our dataset and 

apply machine learning algorithms on it, the machine 

learning algorithms will only consider the magnitudes of the 

data leaving neglecting the units of these data. Such as if an 

attribute has a value of 5kg and another one has 5000gms 

then our machine learning algorithm would weigh value in 

grams more. To suppress this effect all the features of our 

model are brought to same level of magnitude which is done 

by scaling. 

For the purpose of our research StandardScaler of scikit 

learn library was used. 

Economy Odometer 

8.9 134944.0 

6.8 33304.0 

8.9 81668.0 

8.8 48051.0 

10.5 51516.0 

Table 7: Sample data 

 Economy Odometer 

0.10209162 1.80079297 

-1.68451169 -1.01304121 

0.10209162 0.32588319 

0.01701527 -0.60478056 

1.46331318 -0.50885439 

Table 8: Feature scaled data 

G. Training the model and predicting price from test set 

Three different machine learning models were trained and 

compared namely Linear regression, Random forest 

regression and Artificial Neural Networks. 

 
Fig. 8: Scatterplot between the test set of prices and its prediction (Linear Regression) 



Prediction of Cost of Used cars using Deep Learning 

 (IJSRD/Vol. 8/Issue 5/2020/007) 

  

 All rights reserved by www.ijsrd.com 33 

Linear regression is a regression model that is 

suitable for prediction in data that have linear trends. It is 

useful to find linear relationships between a target and one 

or more predictors. In our case the target is the price of the 

cars and the predictor are values such as odometer, colour, 

manufacturer etc. 

  
Fig. 9: Scatterplot between the test set of prices and its prediction (Random Forest) 

Random forest is a supervised learning algorithm 

which uses ensemble technique. Random forest uses 

multiple trees to predict a value, each tree is trained over a 

certain range. At the time of prediction, the algorithm 

predicts value from every tree that lies in that range and 

gives its mean as output. 

 
Fig. 10: Scatterplot between the test set of prices and its prediction (Artificial Neural Networks) 

Artificial neural networks are the networks that are 

made to imitate the functioning of a human brain. Artificial 

Neural Networks consists of three main parts – input layer, 

hidden layers and output layer. ANN works on 

backpropagation which means that every time input is fed to 

these networks it tries to predict with the existing model and 

adjusts its weights by comparing the predicted and actual 

value. 

The following scatterplots are between values of 

test set of prices and set of prediction of Test set which were 

predicted using respective algorithms.  
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IV. RESULT AND ANALYSIS 

The following results were obtained by training the 

following machine learning models using the same training 

data and calculating results and error using the same test 

data. The results are compared by using Root Mean Square 

Value (RMSE). The best results were given by Random 

Forest regression with RMSE = 0.462 followed by Artificial 

Neural networks with RMSE=0.928. Other regression 

algorithms such as linear regression or polynomial 

regression were not found to be fit for the dataset used as 

their errors were very high. 
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