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Abstract

Zakat, as one of the five pillars of Islam, represents a fundamental mechanism for wealth
redistribution and poverty alleviation in Muslim societies. However, traditional methods
of determining eligibility for zakat assistance face significant challenges related to
accuracy, scalability, and fairness. This study proposes a novel methodology based on
machine learning for the automated prediction of zakat eligibility using the Random
Forest algorithm. The model was developed and evaluated using a comprehensive dataset
comprising 10,000 Algerian households and 47 socioeconomic features.

The Random Forest model achieved outstanding performance, with an accuracy of
99.88%, a precision of 99.86%, a recall of 100%, and an F1-score of 99.93% on the test
set. The model also demonstrated strong regression performance, achieving a coefficient
of determination (R?) 0f 0.9519, a root mean squared error (RMSE) of 0.0758, and a mean
squared error (MSE) of 0.0057.

Feature importance analysis revealed that per capita income (31.49%), poverty status
(27.84%), and the burden-to-income ratio (13.69%) were the most influential predictive
features. Furthermore, the system classified households into the eight traditional zakat
recipient categories (asnaf), identifying 70.9% as masakin (the needy), 15.2% as gharimin
(those in debt), and 0.2% as fuqara (the poor).

Our findings indicate that machine learning can significantly enhance the efficiency of
zakat distribution while maintaining Islamic jurisprudential principles. The proposed
system can process 2,500 households within seconds, with no false-negative cases,
thereby ensuring that no eligible zakat recipient is excluded. This research bridges
traditional Islamic finance and modern artificial intelligence techniques, offering a
scalable solution for zakat institutions across the Muslim world.

Keywords: Zakat, Machine Learning, Random Forest, Islamic Finance, Poverty
.Alleviation, Classification, Algeria, Artificial Intelligence
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