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1 Introduction 
 

This document allows us to setup the environment required for the research project along with 

the hardware and the software requirements. The instructions for the research work is included 

in the document such as data preprocessing, data transformation, model building, evaluation. 

 

2 Hardware and Software Requirements 
 

2.1 Hardware configuration 

 

The research has been performed in a personal machine with the following configuration with 

8GB of RAM, 64-bit operating system, and Intel core i7 processor. 

 

2.2 Software configuration 

 

The programming language used is Python 3.11.5, along with Jupyter notebook as the 

Integrated development environment. 

 

3 Implementation 
 

3.1 Data collection 

The dataset that is used for the research project is obtained from the open-source dataset Kaggle 

as shown in Figure 1. 

 

 
Figure 1 : Dataset from kaggle 
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3.2 Importing libraries 

 

The necessary python libraries that are required for the project are installed. The libraries allow 

the data to allow the exploratory data analysis, preprocessing, model building and evaluation 

as seen in Figure 2. 

 

 
 

Figure 2: Importing libraries 

3.3 Reading the input file 
 

The input data file is borg_traces_data.csv is the file obtained from Kaggle and is read using 

the pd.readcsv() function as shown in Figure 3. 

 

 
 

Figure 3 : Reading the input file 
 

3.4 Data Visualization 

 

The Figure 4 shows the histogram of the data and their distribution across the values. 
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Figure 4 : Shows the histogram of the data 

 

3.5 Analysing the missing data 

 

The missing data is analysed and the column with higher than 75 percent of the data that is 

missing is removed in Figure 5. 

 
Figure 5: visualization of the missing data 

 



4 
 

 

3.6 Data Preprocessing 

 

The outliers are determined in Figure 6 and removed. 

 

 
 

Figure 6: outlier detection 

 

3.7 Data Normalisation 

 

The variables are normalised using minmaxscaler() as shown in Figure 7. 

 

 
Figure 7: MinMaxScaler for normalisation 

 

3.8 Model building  

 

The machine learning models and statistical models like linear regression, ridge regression, 

lasso regression, Random Forest regression, Decision tree regression, gradient boosting 

regression and Artificial neural network as shown in Figure 8,9,10,11,12,13,14 respectively. 
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Figure 8: Linear regression 

 

 
Figure 9: Ridge regression 

 
Figure 10: Lasso regression 
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Figure 11: Random forest regression 

 

 
Figure 12: Gradient boosting regression 

 
 
 
 

 
Figure 13: Decision tree regression 
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Figure 14: Artificial Neural Network 

 

 

 

3.9 Evaluation 
 

The outcome of the models with all the features in Figure 15 and without the feature removed 

as shown in Figure 16. 

 

 
Figure 15: Evaluation of model with all the features 
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Figure 16: Evaluation of model with features removed 
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