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Configuration Manual

Sumit Jeevan Mandal
Student ID: 24138371

1 Introduction

This configuration manual aims to act as a detailed guide for the Lead Scoring Automation
project. It not only provides the means for setting up the development environment but also
for installing necessary packages and running the source code as well. This document serves
as a safeguard for the reproducibility of the research findings as well as the possibility of
deploying the artefact on any standard machine with the help of the Google Colab platform.

2 System Requirements

Project implementation through Google Colab enabled the utilization of the cloud, hence the
local system requirements are quite low.

2.1 Hardware Requirements

Device: Laptop or Desktop Computer

RAM: At least 4GB (8GB recommended for smooth operations of the browser)
Processor: Intel Core 13 or similar and above

Internet Connection: A reliable high-speed internet connection is mandatory for
connecting to the Google Colab runtime.

2.2 Software Requirements

e Operating System: Windows 10/11, macOS, or Linux
e Web Browser: Google Chrome (Recommended), Mozilla Firefox, or Microsoft Edge
e Google Account: Access to Google Drive and Colab requires a valid Google account.

3 Environmental Setup

The project is based on Google Colab, which is a hosted Jupyter notebook service that does
not need any setup to work. Google controls the runtime environment.

e Platform: Google Colab
e Programming Language: Python 3.10+
e Runtime Type: Standard (CPU is adequate, GPU is not needed for this dataset size).



3.2 Required Libraries

There are several Python libraries used in the project which are listed below. The code has
automated commands to install missing libraries but for your reference, they are included
here:

e pandas (Managing data)

e numpy (Math operations)

e matplotlib & seaborn (Graphical representation of data)
e scikit-learn (ML models and steps)

e xgboost (Boosting method)

e lightgbm (Light gradient boosting framework)

o imbalanced-learn (SMOTE for class imbalance)

4 Environmental Setup
Step 1: Access Google Colab
1. Open your web browser.

2. Go to https://colab.research.google.conmy/.

cO Welcome To Colab o GD Share m

File Edit View Insert Runtime Tools Help

Q Commands + Code + Text D Runall > Copy toDrive Connect ~ A
= Files O x v 27 @
B Connecting to a runtime to enable file v Welcome to Colab!

browsing
<>

Google Colab is available in VS Code!

co
- COVv
B

Try the new Google Colab extension for Visual Studio Code. You can get up and running in just a few clicks:

« In VS Code, open the Extensions view and search for '‘Google Colab' to install.

« Open the kernel selector by creating or opening any ' . ipynb notebook file in your local workspace and either running a cell or
clicking the Select Kernelbutton in the top right.

« Click Colab and then select your desired runtime, sign in with your Google account, and you're all set!

See more details in our announcement blog here.

I} Free Pro Plan for Gemini & Colab for US College Students @

Get more access to our most accurate model Gemini 3 Pro for advanced coding, complex research, and innovative projects, backed by
Colab’s dedicated high-compute resources for data science and machine learning.
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https://colab.research.google.com/

3. Log in with your Google Account.

Open notebook

Examples >
Search notebooks

Recent >
Google Drive
GitHub

Upload

+ New notebook

Step 2: Upload the Notebook

1. Inthe window called "Open notebook", click on the Upload tab.

Open notebook
Examples >
Recent >
Google Drive >

GitHub >

=

or drag a file here

+ New notebook




2. Click Browse and select the file Lead Scoring.ipynb.

Open notebook
Examples

Recent

Google Drive

GitHub

or drag a file here

+ New notebook

3. The notebook will be displayed in the Colab environment.

& Lead_Scoringipynb ¥ &
File Edit View Insert Runtime Tools Help

Q Commands + Code ~ <+ Text b Runall ~ Connect ~ A

@ ~ |SECTION 1: ENVIRONMENT SETUP & IMPORTS

sl 1 import pandas as pd

import numpy as np

o import matplotlib.pyplot as plt
import seaborn as sns

[} import warnings
from datetime import datetime

from sklearn.model_selection import (
train_test_split, cross_val_score, StratifiedkFold,
RandomizedSearchcv

)

from sklearn.preprocessing import StandardScaler, Labelencoder

from sklearn.impute import SimpleImputer

from sklearn.compose import ColumnTransformer

from sklearn.pipeline import Pipeline

from sklearn.preprocessing import OneHotEncoder

from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import (
RandomForestClassifier,
GradientBoostingClassifier,
votingclassifier,
stackingClassifier

)

{3 Variables Terminal °



Step 3: Upload the Dataset
1. Important Step: The dataset must be present in the code's runtime environment.

2. Click the Folder icon (Files) on the left sidebar of the Colab interface.

ead Scoringipynb - Colab X+

colab.research.google.com/drive/ 1yuqdUuVAIC2gYbjd 7yFOTPzvFmgSZenT

cO & Lead_Scoringipynb % & B & 2, share @

File Edit View Insert Runtime Tools Help

Q Commands + Code ~ + Text b Runall ~ Connect ~ A

2

= v 7 @
v [SECTlON 1: ENVIRONMENT SETUP & IMPORTS }

<> ]
import pandas as pd
import numpy as np
ez import matplotlib.pyplot as plt

import seaborn as sns
import warnings
from datetime import datetime
from sklearn.model_selection import (

train_test_split, cross_val score, Stratifiedkfold,
RandomizedSearchcv

]

m sklearn.preprocessing import Standardscaler, LabelEncoder
m sklearn.impute import SimpleImputer

o sklearn.compose import ColumnTransformer

from sklearn.pipeline import Pipeline

from sklearn.preprocessing import OneHotEncoder

m sklearn.linear_model import LogisticRegression
from sklearn.ensemble import (
RandomForestClassifier,
GradientBoostingClassifier,
votingClassifier,
stackingClassifier
)
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3. Click the Upload button (an arrow pointing up over a piece of paper).

ead Scoringipynb - Colab X+

@ % colabresearchgoogle.com/drive/Tyuq

cO & Lead_Scoringipynb % & E & 2 share @

File Edit View Insert Runtime Tools Help

Q Commands + Code ~ + Text b Runall ~ N~ ::: M
= Files B X v7 8

2

o® v | SECTION 1: ENVIRONMENT SETUP & IMPORTS
B

£2 ort pandas as pd

t numpy as np

t matplotlib.pyplot as plt
seaborn as sns

warnings

import
E e d
from datetime import datetime

from sklearn.model_selection import (
train_test_split, cross_val_score, Stratifiedkfold,
RandomizedSearchcv

» [ sample_data

rom sklearn.preprocessing import Standardscaler, LabelEncoder
| sklearn.impute import SimpleImputer

1 sklearn.compose import ColumnTransformer
sklearn.pipeline import Pipeline

sklearn.preprocessing import OneHotEncoder

from sklearn.linear_model import LogisticRegression

from sklearn.ensemble import (
RandomForestclassifier,
GradientBoostingClassifier,

votingClassifier,
Disk 69.60 GB available StackingClassifier
e
{) Variables [ Terminal ° B Python3

4. Choose the Lead Scoring.csv file from your local machine.

5. Wait until you see the upload circle is finished. The file Lead Scoring.csv should now be
listed in the file list.



co & Lead_Scoringipynb % & B ® 2 shee
File Edit View Insert Runtime Tools Help
RAM

Q Commands + Code ~ + Text D Runall ~ Voo T A

S Files o x ( TN 2 B i
R rcmw v SECTION 1: ENVIRONMENT SETUP & IMPORTS

=)
o3 H import pandas as pd
» [ sample_data import numpy as np

Lo import matplotlib.pyplot as plt
import seaborn as sns
O import warnings
from datetime import datetime
B

from sklearn.model_selection import (
train_test_split, cross_val_score, stratifiedkrold,
RandomizedSearchcv

from sklearn.preprocessing import StandardScaler, LabelEncoder
from sklearn.impute import SimpleImputer

from sklearn.compose import ColumnTransformer

from sklearn.pipeline import Pipeline

from sklearn.preprocessing import OneHotEncoder

from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import (
RandomForestClassifier,
GradientBoostingClassifier,
VotingClassifier,
stackingClassifier

Disk 69.60 GB available )
emm—
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(Note: Files that are uploaded to the Colab session storage are only temporary and will be lost
once the runtime recycles.)

Warning

Ensure that your files are saved elsewhere. This runtime's files will be deleted
when this runtime is terminated. More info

Step 4: Run the Code
1. Open Runtime in the main menu at the top.

2. Hit Run all (or you can use Ctrl+F9 / Cmd+F9).



v @O Lead Scoring.ipynb - Colab

cO & Lead_Scoringipynb ¥ & B = 2, share @

File Edit View Insert Runtime Tools Help

RAM
Q Commands + Code ~ + ffe Vi e T
= Files v 7 @8
B COaE « | SECTION 1: ENVIRONMENT SETUP & IMPORTS
<> ] :
b mport pandas as pd
» [0 sample_data import numpy as np
= B3 Lsad Scorkgcav mport matplotlib.pyplot as plt
import seaborn as sns
o import warnings
from datetime import datetime
&8 from sklearn.model_selection import (
train_test_split, cross_val_score, StratifiedkFold,
Randomizedsearchcv
)
from sklearn.preprocessing import Standardscaler, LabelEncoder
rom sklearn.impute import SimpleImputer
from sklearn.compose rt ColumnTransformer
om sklearn.pipeline import Pipeline
from sklearn.preprocessing import OneHotEncoder
from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import (
RandomForestClassifier,
GradientBoostingClassifier,
votingClassifier,
Disk $950 GB avallabl stackingClassifier
—
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3. Another method is by running one code cell at a time by clicking on the Play button,
which is on the left side of the respective code cell.

€O & Lead Scoringipynb ¥ & B & 2 shae @
File Edit View Insert Runtime Tools Help
RAM
Q Commands + Code ~ + Text b Runall ~ v ook T 4
= Files (Ba] 573 vz @
A L CE® ~ | SECTION 1: ENVIRONMENT SETUP & IMPORTS
< O. F a
inport pandas as p
» [ sample_data cort oumoy as np
(o] Run cell (Ctrl+! tlib. lot 1t
5 Lead Scoringesv e o b st i sesion ERARRARIEY
() mport warnings
from datetime import datetime
&8 from sklearn.model_selection import (
train_test_split, cross_val_score, StratifiedkFold,
RandomizedSearchcv
from sklearn.preprocessing import StandardScaler, LabelEncoder
from sklearn.impute import SimpleImputer
from sklearn.compose import ColumnTransformer
from sklearn.pipeline import Pipeline
from sklearn.preprocessing import OneHotEncoder
from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import (
RandomForestClassifier,
GradientBoostingClassifier,
VotingClassifier,
Disk 69.60 GB available Frackineclassitier
m—
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Important Note About Installation: A very first code cell titled "SECTION 1:
ENVIRONMENT SETUP" tries to find out if the necessary libraries (xgboost, lightgbm,
imblearn) are present or not. In case they are not found, it will resort to a silent method of
automatic installation, that is, through !pip install. You might get to witness installation logs

in the output.



ipynb - Colab

23 colab.research.google.com/driv

cO & Lead_Scoringipynb % & E @& 2 shae @
File Edit View Insert Runtime Tools Help

RAM

Q Commands + Code ~ + Text b Runall ~ " Disk M

Files O X = © SMOTE_AVATLABLE = True
cept ImportError:

2

print("Installing imbalanced-learn...")
@ LcCchw Ipip install imbalanced-learn -q

o from imblearn.over_sampling import SMOTE
<> 5 SMOTE_AVAILABLE = True

» [ sample_data

o warnings. filterwarnings("ignore')

[E9 Lead Scoring.csv plt.style.use(’seaborn-ve_8-d
o pd.set_option( ‘display.max_co

np.random. seed(42)

“="*g8p)
"LEAD SCORING SYSTEM")

0)

ronment Setup Complete”)

.strftime( "%y-%m-%d %
 XGBOOST_AVAILABLE
M: if LIGHTGBM_AVAILABLE
‘Available' if SMOTE_AVAILABLE else '

)

"Not Available'}")

LEAD SCORING SYSTEM

Environment Setup Complete
Date: 2025-12-01 12:54:03
XGBoost: Available
LightGeM: Available
SMOTE: Available

Disk 69.58 GB available
—
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Step 5: Verify Execution
The outputs will appear as you scroll down while the notebook is being executed.

1. Data Loading: The statement "Data loaded successfully: (9240, 37)" should be your
confirmation.

ing.ipynb - Colab

cO & Lead_Scoringipynb % & B & & shae O

File Edit View Insert Runtime Tools Help

RAM
Q Commands + Code v + Text b Runall D ook TN
iIZ Files DO X oo © wissing summary = pd.patorrame(
"Missing Count': leads_raw.isnull().sum(),
2, ° "Missing_Percent’: (leads_raw.isnull().sum() / len(leads_raw)) * 100
) g ! ( ! !
).sort_values( ng_Percent’, ascending=False)
<> 3 missing_summary = missing summary[missing_summary[ 'Missing Count'] > @]
» [ sample_data (£"\n MISSING VALUES:")
= R 4 (F"Features with Missing Data: (len(missing summary)}")
if len(missing_summary) > 0:
[ print("\nTop 10 Features with Missing values:")
for idx, row in missing_summary.head(10).iterrows():
=] print(f"- {idx}: (row['Missing Percent']:.1f}%")
print(f"\n DATA TYPES:")
print(leads_raw.dtypes.value_counts())
print(f"\n SAMPLE DATA (First 3 rows):")
display(leads_raw.head(3))
v
DATA LOADING & INITIAL EXPLORATION
Data loaded successfully: (9240, 37)
DATASET OVERVIEW:
Total Records: 9,240
Total Features: 37
Disk 69,58 GB available Heory: \sage: 14.72 M8
[P
Variables Terminal Executing (0s) Python 3
g y

2. Model Training: Watch the progress logs for model training (Logistic Regression,
Random Forest, etc.).



co & Lead Scoringipynb % & B B 2 she @

File Edit View Insert Runtime Tools Help

Q commands + Code ~ + Text = b Runall ~ Eeed - oA

]

Files O x BASELTNE MODEL TRATNING repoacary B

Q tcEw
pe Training Ba:
<l . o

» [ sample_data

Fold Cross-Validation

Training Logistic Regressi

B Lead Scoring.csv CV Accuracy: 9.8187 E;D.O{!»}!

Test ROC-AUC: ©.8602

Training Decision Tree

€V Accuracy: 8,8841 (20.0063)
n Accuracy: ©.8489
Accuracy: 9.7830

F1: 0.72¢0

Test ROC-AUC: 8.8314

Training Randos Forest...
CV Accuracy: 8.8140 (19.0049)
Train Accuracy 7

Test Accuracy
Test Precision: 0.
Test Recall
Test F1: 6.7328

Test ROC-AUC: 0.8569

1

Training Gradient Boosting.
CV Accuracy: 8.8153 (29.0054)

curacy: 8.857@
Accuracy: 8.7900
Precision: 8.7447
Test Recall: @
Test F1: 8.7176

Osk 69,58 GB avalable Test ROC-AUC: 8.8569
—
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3. Visualizations: Plots (histograms, ROC curves, confusion matrices) should appear, and
that would be the indication of them being rendered right in the notebook.

5 Output Generation
Upon successful execution, the system would produce a bunch of files in the Colab Files pane

(which is the left sidebar). You may need to click on the Refresh folder icon to make them
appear.

cO & Lead_Scoringipynb ¥ & S 2 share @

File Edit View Insert Runtime Tools Help

RAM

Q Commands + Code ~ + Text b Runall ~ V' ke v A
= Files O x Generating Figure 3: Categorical Feature Analysis
% saved: lead_scoring visualizations/Fig3_Categorical Analysis_20251201_130045.png
Q@ 2, 5 W Figure 3: Categorical Feature Analysis - Top Categories by Volume and Conversion
(A) Lod Origin Analysis (8) Land Source Anatysis (C) What s your current occupation Analysis

<> O-

[p— - o S——
» [ lead_scoring_visualizations
» [ sample_data
=1 [E9 Hot_Leads_20251201_130044.csv
8 B9 Lead Scoring.csv ' I -l
B9 Lead_Scoring_Results_20251201... J . ; J _I .

B9 Model_Summary_20251201_130...

8

iy What I8y Curtent eccupation.
Lomi g
(D) Specialization Anatysis () Country Group Analysis:
Disk 6957 G8 available AL S '
— . oy oo
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5.1 Generated Files

You have the option of right-clicking any file and then choosing the Download option to get
it onto your local machine:

1. Lead Scoring Results [Timestamp].csv: The entire dataset containing predicted
probabilities and lead scores (0-100) will be given.

2. Hot Leads [Timestamp].csv: A list that is filtered and contains only the high-priority
"Hot" leads.

3. Model Summary [Timestamp].csv: A document that provides information about the
accuracy and metrics of the final model through a report.

4. lead scoring visualizations/: A directory that always has the high-resolution PNG images
of all the charts that are generated (ROC Curves, Feature Importance, etc.) as part of the
visualizations.

cO & Lead_Scoringipynb % & B = 2, share @

File Edit View Insert Runtime Tools Help

RAM
Q Commands + Code v + Text b Runall ~ V' Dpisk M

= Files By X
& L CER v SECTION 1: ENVIRONMENT SETUP & IMPORTS

£ E 3 d d

port pandas as p

» [ lead_scoring_visualizations v i Lam——"

matplotlib.pyplot as plt
ort seaborn as sns

» [ sample_data

—
= [E9 Hot_Leads_20251201_130044.csv import warnings
from datetime import datetime
8 [E9 Lead Scoring.csv
[ Lead_Scoring_Results_20251201_130044.csv rom sklearn.Model. selection impart ( o
= = = - train_test_split, cross_val_score, Stratifiedkrold,
B9 Model_Summary_20251201_130044.csv RandomizedSearchcv
from sklearn.preprocessing import Standardscaler, LabelEncoder
from sklearn.impute imy SimpleImputer
from sklearn.compose import ColumnTransformer
from sklearn.pipeline import Pipeline
from sklearn.preprocessing ort OneHotEncoder
from sklearn.linear_model import LogisticRegression
from sklearn.ensemble import
RandomForestclassifier,
GradientBoostingClassifier,
votingClassifier,
Disk 69.57 GB available B king(lassiher
——
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