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1 Introduction 
 

This document provides a concise overview of the steps taken in order to implement this 

research project. The aim of this project is to predict lead conversion using machine learning 

and to identify the most influential attributes in this process. The performance of machine 

learning models was evaluated and the best models were selected for calculating feature 

importance to generate visualizations. 

This paper is split into the sections mentioned below: The hardware and software 

requirements for the implementation of this project are detailed in Section 2. Section 3 

describes the environment setup for installing essential tools. The numerous execution 

processes for this project are detailed in Section 4. Finally, Section 5 shows the steps to view 

the Tableau workbook in the Tableau Desktop application. 

 

2 Hardware and Software Requirements 
 

All the necessary tools and software required for this research can be installed on any 

computer system with the following configurations: 

 

Operating System Windows 11 

RAM 8 GB 

Processor Intel i5 10th Gen 

Hard Disk 512GB SSD 

 

All the basic tools  and software required for the implementation of this research are as 

below: 

• Google Colab 

• Tableau Desktop 

• Microsoft Office Suite 

 

The code was written and executed in Google Colab which is a cloud bases framework. All it 

needs is a Google account and it can be installed on the cloud itself from Google drive. The 

advantage of Google Colab is that it is fast since it allows free access to Jupyter notebooks 

with Graphics Processing Units (GPU's)/ Tensor Processing Units (TPU's) and requires no 
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configuration or software installation prior to use. For creating visualization dashboards, 

Tableau Desktop (version 2022.2) has been used. It was installed in the local drive from the 

official website of Tableau. MS Word and MS Excel were used from the Microsoft Office 

Suite for creating reporting and viewing the CSV data respectively. 

 

3 Installing Required Tools 

3.1 Google Colab 

1. To create Google Colab file and begin using Google Colab, visit Google Drive and 

establish a Google Drive account, if it is not already created. 

2. Now, click the "New" button in the upper-left corner of Google Drive page, followed 

by More Google Collaboratory. If it’s not listed, go to “Connect more apps” and 

install. 

 
 

3. The website for your new Google Colab file will then load. From here, code can be 

written in the cells and can be executed. Files can also be shared across with other 

users. (Chng, 2022) 

 

 

3.2 Tableau Desktop 

1. To download Tableau Desktop, we must first open a computer browser and navigate 

to the Tableau Website. 

2. This will take us to the Tableau Desktop download page. 

3. At the top of this page, you will be prompted to input your organization email 

address. 

https://www.tableau.com/
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4. As soon as the download is completed, open the exe file. The install wizard will 

launch. Click on Run to start the installation process. 

 
5. Check the box next to License conditions and click Install. This begins the installation 

procedure. 

 
6. Next are three activation phases. In this box, pick Start trial immediately or Activate. 

Start trial now is a free 14-day trial, while Activate installs the commercial version 

with a product key. 

7. Next, you'll be asked to register. Name, Email, Organization, Job Title, etc. Click 

Register after filling out the form. 

8. After activation is complete, navigate to your desktop and double-click the Tableau 

icon to launch the application. (Team, 2019) 
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4 Code Execution 

4.1 Importing required libraries 

All the libraries required for the code are shown below. 

 

 

4.2 Importing DataSet 

The data was in CSV format which was stored in the Google drive and was fetched from 

there. It was then changed into a dataframe as shown below. The cell will ask for permission 

when fetching the file from Google drive. Every user, while running the code, needs to first 

store the CSV file in their Google drive and change the file path to fetch it. 
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4.3 Data Pre-Processing 

In this section, all the steps taken from data cleaning to normalization will be shown. 

4.3.1 Data Cleaning 

1. The columns were checked for null values. 

 
2. Columns with more than 3000 null values were dropped so that model performance 

wouldn’t get negatively impacted. 

 
 

3. In order to treat missing values, mean and mode imputation was applied to the 

columns. 
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4. Columns with more than 90% same values were removed as it would have affected 

the model performance. 

 

4.3.2 Checking Skewness 

Skewness for the numerical variables was checked and fixed. 
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4.3.3 Outlier Analysis 

Outliers were checked and removed for the numerical variables to enhance the model 

performance. 

 

4.3.4 One-Hot Encoding 

For the model fitting, all the categorical variables were converted into numerical format using 

One-hot encoding. 

 

4.3.5 Normalization 

Normalization has been applied to the variables to convert the values of numeric columns in 

the dataset to a similar scale without distorting range differences or losing data. 
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4.4 Train-Test Split 

Data was distributed into train and test sets in a ratio of 7:3. 

 

4.5 Logistic Regression 

1. Calculating Logistic Regression coefficients after first fitting. 

 
2. Calculating VIF values to improve the model performance. 
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3. Final fitting considering coefficients and VIF values. 

 

4.6 Decision Tree 

Applying decision tree to the original train and test sets and evaluating the model. 

 
 

4.7 Random Forest 

1. Applying random forest to the original train and test sets and evaluating the model. 
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2. Hyperparameter Tuning to enhance model performance. 

 

 
3. Evaluating the model performance after hyperparameter tuning. 
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4. Calculating Feature Importance of the random forest model. 

 
 

4.8 CatBoost Classifier 

1. Applying Catboost classifier to the original train and test sets and evaluating the 

model. 
 

 
 

2. Calculating Feature Importance of the Catboost classifier model. 
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4.9 XGBoost Classifier 

1. Applying XGBoost classifier to the train and test sets and evaluating the model. 
 

 
 

5 Tableau Dashboards 
To view the Tableau dashboards, simply open the Tableau Workbook. On the bottom side of 

the window, several sheets and dashboards are there. The figure below depicts different 

dashboards created in Tableau. Tabs highlighted in yellow are the sheets (individual 

visualizations of variables) while tabs highlighted in blue are the dashboards. 
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