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1 Overview

This configuration manual provides the technical setup required to run the complete ana-
lytical workflow for the research project titled “Socio-Economic and Demographic
Determinants of Unmet Need for Family Planning Among Women of Repro-
ductive Age in India”. It details the hardware specifications, software installations,
Python environment, dependencies, and the step-by-step execution of data extraction,
transformation, modelling, and evaluation procedures 1.

2 Hardware and Software Requirements

Figure 1: Hardware configuration

2.1 Hardware Requirements

The system configuration used to develop, test, and execute the analytical models for
this project is as follows:
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• Operating System: Windows 11 Home, Version 24H2

• Processor: 12th Gen Intel® Core™ i5-12500H (2.50 GHz)

• Installed RAM: 16.0 GB (15.7 GB usable)

• System Type: 64-bit operating system, x64-based processor

• Pen and Touch: No pen or touch input available

2.2 Software Requirements

• Programming Language: Python 3.10+

• IDE / Notebook: Jupyter Notebook (Anaconda)

• Data storage: local server

• Big Data Libraries: pandas, numpy, pyreadstat

• Modelling Libraries: scikit-learn, statsmodels, xgboost

• Visualisation Tools: matplotlib, seaborn

• Additional Tools: SPSS/CSV

3 Environment Setup

3.1 Installing Anaconda

Jupyter Notebook setup begins with installing the Anaconda distribution. Since Jupyter
is packaged within Anaconda, it becomes available for use immediately after installa-
tion. 2:

1. Download Anaconda from https://www.anaconda.com/products/distribution

2. Install with default settings.

3. Launch Jupyter Notebook from Anaconda.
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Figure 2: Anaconda application

4 Implementation

1 Data Acquisition

After logging into the IIPS Data Portal https://iipsdata.ac.in, I accessed approved
project (ID: RQ00003453) and downloaded the required NFHS-5 datasets from the “My
Subscribed Datasets” section. Using the download option provided for each file, I saved
the ZIP folders locally, extracted them, and placed all recode files into the project’s
extracted directory for use in the analysis.

Figure 3: National Family Health Data 5

• Individual Recode (IR)

Files were placed in a dedicated project directory:

BASE_DIR / _extracted / NFHS-5

2. Python Script Execution

The following stages were implemented in Python:
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3. Importing Required Python Libraries

The following Python libraries were used for data loading, cleaning, statistical modelling,
machine-learning implementation, and visualisation throughout this project:

• Core utilities: os, glob, zipfile, warnings, re

• Data manipulation: pandas, numpy

• Statistical modelling: statsmodels, statsmodels.formula.api

• Survey data reading: pyreadstat

• Visualisation: matplotlib.pyplot, matplotlib.ticker, seaborn

• Density estimation: scipy.stats (gaussian kde)

• Machine learning models: scikit-learn (LogisticRegression, RandomForestClas-
sifier), XGBoost (XGBClassifier)

• ML evaluation metrics: accuracy score, precision score, recall score, f1 score,
roc auc score, confusion matrix, precision recall curve, average precision score, roc curve,
auc

4. Folder Setup and Library Configuration

To organise the project files, a base directory was created on the local system, and several
sub-folders were generated automatically using Python’s os library 4. These folders store
the extracted NFHS-5 datasets, generated tables, plots, and the exported codebooks.

Figure 4: Project directory setup
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5. NFHS Dataset Setup

The pyreadstat library 5 was used to read the NFHS-5 Stata/SAV files along with their
metadata, while pandas was used to create structured codebooks for variables and value
labels. This setup ensures that all input and output files are stored systematically and
can be easily accessed throughout the analysis workflow.

Figure 5: Codebook generation from NFHS-5 metadata

6. SAV Import Helper

The helper function load sav cols() reads a .sav file and identifies which of the requested
columns actually exist in the dataset. It then loads only those valid columns and returns
both the filtered DataFrame and its metadata 6.

Figure 6: SAV import with column filtering
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7. Varible Selection & Data Cleaning

A predefined list of NFHS-5 variables was selected for analysis, covering survey design
identifiers, fertility preferences, parity, sociodemographic factors, reproductive history,
media exposure, and autonomy indicators. The variables were then filtered from the IR
file using the helper loader 7.

Figure 7: Selected Variable

Helper code defines 8 a set of DHS special missing codes (8, 9, 96–99) and provides
two functions for cleaning numeric variables. clean int() converts values to integers and
masks these missing codes as NaN, while clean num() safely converts general numeric
fields.
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Figure 8: Data Cleaning Helper Functions

8. Variable Label Mapping

Manual recoding was important because NFHS-5 variables rely on DHS-specific numeric
codes that are not analytically interpretable in their raw form.

Figure 9: Category mapping for selected NFHS-5 variables

9. Logistic Regression Output Saving

The logistic regression model, fitted using the statsmodels library, produces both Odds
Ratios (OR) and Average Marginal Effects (AME) 10. These outputs are stored as pandas
DataFrames and automatically exported to the project’s tables directory using pandas
and os, ensuring the results are saved in a structured and reproducible format.

Figure 10: Saving OR and AME outputs

10. Elastic Net Logistic Regression

A scikit-learn pipeline was created to preprocess variables with one-hot encoding and fit
an Elastic Net logistic regression model. A predefined hyperparameter grid was used to
configure the strength and mixture of regularisation.
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Figure 11: Preprocessing + Pipeline Setup

Figure 12: Hyperparameter Grid

11. Random Forest Model

The Random Forest classifier was configured using a predefined hyperparameter grid
and tuned through stratified 5-fold cross-validation using GridSearchCV. This setup
ensures that the model selects the optimal parameter combination based on weighted
ROC–AUC performance. The configuration block defines the model, search space, and
cross-validation strategy.

8



Figure 13: Random Forest configuration and hyperparameter grid

12. XGBoost Model

A gradient-boosted tree model (XGBoost) 14 was configured for binary classification
using a predefined hyperparameter grid 15 and optimised with 5-fold Stratified Grid-
SearchCV 17. Only the model setup and tuning configuration were included to define
how the system is prepared for training.

Figure 14: Base XGBoost Model

9



Figure 15: Hyperparameter Grid

Figure 16: Cross-Validation Setup

Figure 17: GridSearchCV Configuration

5 Replication Steps

1. Download NFHS-5 datasets and place in project directory.

2. Open Anaconda → Launch Jupyter Notebook.

3. Activate project environment:
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conda activate unmet_env

4. Run the notebook x23379031 RP PART2.ipynb sequentially.

5. All plots, tables, and models will auto-generate.

6 Troubleshooting

• Memory errors: Restart the kernel and clear variables.

• Plot rendering issues: Install “matplotlib-inline”.
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