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Sarang Sanjay Khandare
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1 Introduction

This document will provide instructions on how to best replicate the work undertaken as part
of the associated research project. This research project was built, taking into consideration
that is replicable. Thus, the setup and pre-requisites are relatively straightforward and easy to
follow. This document will provide details about the necessary hardware and software
requirements, as well as the file directory set up to run the code used in the research project.

2 Hardware requirements

The data used in this research project was moderately sized, yet it is recommended that the
research be carried out on a machine with sufficient CPU and processing power to handle
some computationally intensive models. Figure 1 describes the hardware details of the device
the research was carried out on.

Device specifications

Device name

Processor AMD vith Rade 2.10 GHz
Installed RAM

Device ID

Product ID

System type

Pen and touch

Figurel: Hardware specifications

3 Software requirements

The software requirements section highlights the libraries and software versions used in this
research project. This will ensure the replicability and consistency of the results. Central to
this project, the use of Jupyter notebook IDE was done. Jupyter Notebook IDE can be
accessed through Anaconda Navigator or Anaconda prompt.



3.1 Software Environment:

The implementation of the project was done on these software requirements:

e Operating System: Windows 11 (Version 23H2)

e Environment Management: Anaconda Navigator (Version 23.3.1)

o Integrated Development Environment: JupyterLab (Version 4.1.6) and Jupyter
Notebook (Version 7.0.6).

3.2 Python and Libraries:

This section highlights the python libraries, and their versions used in this research project.
The Language used in the project was Python 3.10.13 within the Jupyter Notebook These
libraries are necessary to replicate data preprocessing, Exploratory data analysis and
modelling.

The python libraries used in the project are mentioned in Figure 2.

NumPy Version: 1.24.3
Pandas Version: 2.0.3
Matplotlib Version: 3.7.2
Seaborn Version: ©.12.2
Scikit-learn Version: 1.3.0
XGBoost Version: 2.1.2
CatBoost Version: 1.2.7

Figure 2: Library Versions

3.3 Anaconda Navigator

This research project used Anaconda Navigator, a desktop graphical user interface (GUI). It
allows many different environments to be leveraged to perform data analysis and data related
projects. Firstly, install the Anaconda or Miniconda on the device. The anaconda navigator
2.5.0 version was used in this project. Once downloaded and launched the navigator will look
like Figure 3.
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Figure 3: Anaconda navigator interface

3.4 Directory Setup

The output of this research project is a single Jupyter Notebook file which includes all the
phases of the research in order. The ipynb file must be accessed through Jupyter IDE. The
dependency needed to run the code file are located in the same folder as the data where the
Jupyter Notebook file is saved. The files needed for the replication of this projects can be
seen in the figure 4. These files can directly be cloned from GitHub:
https://github.com/SARANGK999/THESIS.qit.
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B / DESSERTATION / SEM-3 /

Q} [J Name - Modified File Size
B cathoost_info 18 minutes ago

= « [A] THESIS_23173360.ipynb 4 minutes ago 2.3 MB
B Hypertension-risk-model-main.... last month 166.5 KB

»

Figure 4: Directory setup.


https://github.com/SARANGK999/THESIS.git

4 Data:

The data used in this research project is publicly available on the Kaggle Repository. The
data can be found on: https://www.kaggle.com/datasets/khan1803115/hypertension-risk-
model-main. The data can directly be downloaded and used as it is by keeping it in the same
directory as the python file. Or the entire setup can be cloned from GitHub. This data can be
used freely under the licence: https://www.mit.edu/~amini/LICENSE.md.

5 Workflow:

After setting up the Jupyter IDE and dependencies in the same file path, the code file can be
run directly to get the required outputs. The workflow of the python file is described step by
step in figure 5.

~ HYPERTENSION RISK DETECTION

Importing neccesary libraires
Loading the data
Head of the Data
Standardization of the data

b EXPLORATORY DATA ANALYSIS

> Data Preprocessing

» ML Models

b EVALUATION

» HYPERPARAMETER TUNING

¥ EVALUATION OF HYPERPARAMETER TUNED MODELS
ENSEMBLE MODEL 1 (Gradient Boost, Catboost and Random Forest)
ENSEMBLE MODEL 2 {(Hyperparameter tuned CatBoost, XGBoost and Gradient Boost)

» Evaluation of Ensemble Models

Figure 5: Workflow

6 Conclusion

The Configuration Manual describes the steps needed to replicate the analysis done in the
research project. This document lists the necessary hardware, software and directory setup to
replicate this project.
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