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1 Introduction 
 

This document provides a comprehensive overview of the hardware and software requirements, 

as well as the various steps taken to successfully implement the research project - Regression 

Analysis for Predicting Prices of Used Cars: A Study Utilizing Data from Car Trading 

Websites. 

 

2 System Configuration 
 

2.1 Hardware Requirements 
 

➢ System OS: Windows 11 

➢ Processor: AMD Ryzen 5 5500U  

➢ RAM: 8 GB 

➢ Graphics Card: Integrated Radeon Graphics 

 

2.2 Software Requirements 
 

This project uses Jupyter Notebook version 7.2.1 and Python version 3.11.5. Jupyter 

dependencies were installed using Anaconda Navigator. 

  
 

3 Project Implementation 
 

Since the analysis involves working with four datasets (df_h, df_l, df_ml, and df_mh) 

providing all the codes would result in excessively long documentation. Some codes are 

applied simultaneously across all four datasets; however, for tasks like outlier detection, 

different codes are used for each dataset and numeric variable. Given that the content of the 
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code is identical except for the variable names, a sample code is shared instead of 28 separate 

codes. Additionally, since different Jupyter files are used for each dataset in the modelling 

phase, only a sample code for one dataset is shared, as the codes are the same except for the 

dataset name. 

3.1 Data Collection 
 

In Cell 1, all lists of ads for a single search query are traversed, and simple information like the 

ad title, year, and URL for the complete ad are fetched. All this information is then dumped 

into a JSON file for enhancement later in Step 2. This script is executed separately for each 

brand (e.g., Fiat) for distinct search queries on the second-hand car website. 

 

 
 Cell1: Jupyter Notebook Name: Research1 Notebook 



3 
 

 

 

 
Cell2: Jupyter Notebook Name: Research2 Notebook 

 

 

In Cell 2, each of the ads found in the previously generated JSON file is enriched. The initial 

JSON file contained simple information like the ad title and URL, and this URL is used to 

navigate to the complete listing page to enrich the data. After navigating to the full listing page, 

all information related to the ad such as engine type, color, make, model, and premium features 

of the car is scraped. All of this fetched complete information is then aggregated on top of the 

first JSON file to get the full list of ads with various features/metadata. 

 

It would be more useful to read JSON files instead of running this code, because prices may 

have changed on the date the data was collected and may change the results. To test the 

functionality of these codes, you can change the name of the JSON file in the code and save it 

as a different JSON file. The code that needs to be changed is: "with 

open('arabam_fiat_all.json', 'w') as f:" 
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3.2 Data Cleaning 

 

  
 Cell3: All libraries used in the study and reading JSON files - Research3 Notebook 

 

JSON files belonging to 15 different car brands are read. In the example, there is a code sample 

that reads a file belonging to a brand. The same process is applied to other brands with the 

same code (with the file name changed). After the variable names of all data sets were 

synchronized, they were combined and saved as a single data set with the name 

"arabam_dataset". 

 

  
 Cell 4: Saving as a JSON - Research3 Notebook 

 

Every time I started working on a new Jupyter Notebook, the last saved JSON-CSV files were 

re-read. So, after running Cell4, I switch to the Jupyter notebook named "Research4". 

 

 
 Cell 5: Reading JSON file- Research4 Notebook 
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Cell 6: Rename Columns-Research4 Notebook 

 

 
 Cell 7: Translating Datas-Research4 Notebook  

 

  
 Cell 8: Saving as CSV file- Research4 Notebook 

 

After running Cell8, I switch to the Jupyter notebook named "Research5". 

 

   
 Cell 9: Reading CSV file-Research5 Notebook  
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 Cell 10: Handling Null Values- Research5 Notebook 

 

 
Cell 11: Removing more than 20 ages cars-Research5 Notebook 

 

 
Cell 12: Splitting dataset into 15 according to Manufacturers (Brands)- Research5 Notebook 
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Cells 13: Grouping datasets by Price averages and saving 4 JSON files-Research5 Notebook 

 

After running Cell13, I switch to the Jupyter notebook named "Research6". 

 

 
 Cells 14: Reading 4 JSON files- Research6 Notebook 

 
Cells 15: Determining categorical variable classes and deleting those with less than 10 data-

Research6 Notebook 
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  Cells 16: Saving as JSON files-Research6 

 

After running Cell 16, I switch to the Jupyter notebook named "Research7". 

 

   
    Cells 17: Reading JSON files-Research7 Notebook 

 

 

 
 Cells 18: Droping “Drive Type” variable- Research7 Notebook 
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3.3 Data Pre-Processing 

 
 Cells 19: Handling Outliers- Research7 Notebook 

 
  Cells 20: Log Transformation for 4 datasets - Research7 Notebook 

 

 

 
 Cell 21: One-Hot-Encoding for 4 datasets- Research7 Notebook 
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 Cells 22: Saving JSON files- Research7 Notebook 

 

After running Cell 22, I switch to the Jupyter notebook named: 

 

➢ "Research8" for High Priced Dataset 

➢ "Research9" for Medium-High Priced Dataset 

➢ "Research10" for Medium-Low Priced Dataset 

➢ "Research11" for Low Priced Dataset 

 

I will continue with the Jupyter Notebook named Research8 because the same operations were 

applied to all the datasets belonging to the other price groups I listed above. 

 

3.4 Regression Models 

  

 
 Cell 23: Splitting Test and Train- Research8 Notebook 

 
 Cells 23: Multiple Linear Regression- Research8 Notebook 
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 Cell 24: MLR- MAPE value- Research8 Notebook 

 

 
 Cell 25: Random Forest and R2 Value- Research8 Notebook 

 

 
  Cell 26: Cell 24: Random Forest- MAPE value- Research8 Notebook 

 

 
  Cells 27: XGBoost Model- Research8 Notebook 

 

 
  Cells 28: XGBoost Model - R2- Research8 Notebook 
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  Cell 29: XGBoost- MAPE value- Research8 Notebook 

 

 
  Cell 30: SVR Model and R2- Research8 Notebook 

 

 
  Cell 31: SVR - MAPE Value- Research8 Notebook 
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3.5 Visualizations and Tables used in the Report  
 

 
Cell 32: Reading JSON files (version of before pre-processing) for visualizations- Research12 Notebook 

 

 
 Figure 3: Average Price by Manufacturer in Different Price Groups- Research12 Notebook 
 

 

 
Figure 4: Distribution of Price – High- Research12 Notebook 

 

 
Figure 5: Distribution of Price – Low- Research12 Notebook 

 
Figure 6: Distribution of Price - Meduim High- Research12 Notebook 

 

 
Figure 7: Distribution of Price - Medium-Low- Research12 Notebook 
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 Figure 8: Box Plots of Prices of Different Datasets- Research12 Notebook 

 

 

 
   Figure 9: Heatmap-High Price- Research12 Notebook 

                              

 
Figure 10: Heatmap-Low Price- Research12 Notebook 

 

 
Figure 11: Heatmap-Med-Low Price- Research12 Notebook 

 

 
Figure 12: Heatmap-Med-High Price- Research12 Notebook 

 

 

 

   
 Table 4 : First Version of Dataset – Research3 Notebook 

 

 
 Table 5: Last Version of Dataset-Research7 Notebook 

 

 



15 
 

 

 
   Figure 15: Most Important Features by Price Groups- Research8 Notebook 

                                           

 

 
 Table 8: Actual-Predicted Prices(Turkish Lira) and PE-Low Priced- Research11 Notebook 

 

 
Table 9: Actual-Predicted Prices(Turkish Lira) and PE-High Priced- Research8 Notebook 


