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As fleet leasing is becoming more and more popular each day, determining 
the prices of the fleets is getting harder. The loss in value of vehicles during 
the leasing period plays a key role on determining contract prices. As this is 
an ever-growing area, the industry would like to automate this process.
The company that is being worked with, Doğuş Technology, has a customer 
fleet leasing company named VDF Filo. VDF Filo leases cars for an 
approximate period of 3 years and sells them in the second-hand market 
without adding a profit margin. That is why, knowing the value of vehicles 
after leasing period is very important for their company. 
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PROBLEM 1
● The datasets having the sales data from 

the year 2014 to 2018 was merged, and 
then divided into training, validation 
and testing datasets having 60%, 20% 
and 20% of the samples respectively.

● Splitting was done in a stratified 
fashion with respect to months. 

● This is the easiest problem, and useful 
for the company DOD, who sells 
second hand cars.

● Best result was obtained by XGBoost, 
MAE is ₺5,253 on test set. 

Macroeconomic factors: Increase in inflation results with a decrease in  
purchasing power which affects second-hand automotive industry as well. 
Using currency and ÖTV instead of inflation would be more beneficial for 
the project. Since past data for monthly currency and ÖTV changes were 
easier to observe and implement into model, a column for each feature is 
added to the project. 
Main (Error) Metrics: 
Mean Absolute Percentage Error (MAPE): For each sample, the absolute 
error percentage is calculated; and these values are averaged over each 
sample.
Mean Absolute Error (MAE): Average of the absolute value of the difference 
between the true value and the predicted value.
R Squared: This value shows how much of the variance can the model catch.

PROJECT DETAILS

During this project, four machine learning algorithms were used to create 
models.
 

CONCLUSION & FUTURE 
WORK

A Graphical User Interface will be 
implemented so that VDF can use XGBoost 
algorithm to predict the second hand price of 
the fleets they lease.

OBJECTIVES
The main objective of the project is to create an automated model based 
on machine learning methods to predict the prices of the second hand 
vehicles after their leasing period. To obtain more accurate predictions, 
macroeconomics factors were also considered.

Steps of the project are described in the figure below. 

PROBLEM 2
● Training Set includes sales from years 

2014 and 2015.
● Test Set includes sales from years 

2017 and 2018.
● The aim is to see which algorithm can 

predict the future prices.
● This problem is harder than the first 

one, and useful for VDF.
● Best result was obtained by XGBoost, 

MAE is ₺13,037 on test set. 

PROBLEM 3
● Training Set includes all data from 

2014 to 2018, approx. 80k samples.
● Test Set includes sales data of 2019, 

approx. 2000 samples.
● This is also a hard problem as it 

requires predicting the future prices.
● Best result was obtained by XGBoost, 

MAE is ₺10,404 on test set. 

PROBLEM 4
In this part of the project, aim was 
to compare Feature Importance of 
XGBoost between first 3 problems.
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