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ABSTRACT

Student Name /NPM  :  Moch Dani Ferdian Saputra/ 22081010147

Thesis Title . Prediction of the Number of Blood Donors Using
XGBoost Based on Historical and Demographic
Data Analysis (Case Study UDD PMI Bojonegoro
Regency)

Advisor : 1. Fetty Tri Anggraeny S.Kom., M.Kom.
2. Eva Yulia Puspaningrum, S.Kom., M.Kom.

Blood supply chain management faces significant challenges in maintaining a
balance between stochastic supply and uncertain demand. Supply uncertainty due
to various factors, including the impact of the COVID-19 pandemic, highlights the
need for an accurate prediction system to optimize blood inventory. This study aims
to develop and evaluate a prediction model for the daily and monthly number of
blood donors at the Blood Donor Unit (UDD) of the Indonesian Red Cross (PMI)
in Bojonegoro Regency using the Extreme Gradient Boosting (XGBoost)
algorithm. The data used in the modeling includes 146,447 historical and
demographic donor records from January 2019 to December 2024. To achieve
better accuracy, this study developed three separate prediction models based on
demographic segmentation, namely models based on blood type, gender, and age
group. The performance of each model was evaluated at both the daily and monthly
aggregate levels using three main metrics: Mean Absolute Error (MAE), Root Mean
Squared Error (RMSE), and the Coefficient of Determination (R?). The test results
show that the XGBoost algorithm is capable of providing excellent prediction
performance across all scenarios. In daily scale predictions, the model successfully
captured the fluctuations in the number of donors with RZ values ranging from 0.755
to 0.974. On a monthly scale, the model's performance increased significantly with
R2 values reaching 0.952 to 0.997. This accuracy improvement proves that the
monthly data aggregation process effectively reduces daily fluctuations, resulting
in a more stable historical donation pattern. Among the three demographic
scenarios tested, the age group-based model, particularly for the 17-24 years age
range, proved to provide the most stable and accurate prediction performance. This
study concludes that the XGBoost algorithm is highly robust and adaptive in
handling the volatility of time-series data on blood donation. It is hoped that this
prediction model can serve as a strategic tool for the UDD PMI to proactively plan
donor recruitment, optimize inventory management, and mitigate the risks of blood
shortages as well as stock wastage.

Keywords :  Prediction, Blood Donor, XGBoost, Historical Data, Demographic
Data, Machine Learning.
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