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ABSTRAK

Pengelolaan dan verifikasi penerima program sosial menghadapi permasalahan
mendasar berupa ketidaktepatan sasaran (over coverage dan under coverage) serta
kurangnya objektivitas dalam proses pengambilan keputusan. Pengguna bisnis dan
analis juga menghadapi hambatan dalam mengekstraksi wawasan secara cepat
akibat keterbatasan teknis, yang berdampak pada efektivitas evaluasi kelayakan
penerima program. Penelitian ini bertujuan untuk membangun sistem otomatisasi
untuk verifikasi program sosial.

Penelitian ini menggunakan pendekatan Research and Development (R&D) dengan
model Design Science Research (DSR), yang diuji pada dataset berskala besar
sebanyak 75.101 data simulasi Program Jakarta Smart City. Kinerja model
klasifikasi dievaluasi menggunakan algoritma CatBoost melalui metrik Accuracy,
Precision, Recall, F1-Score, dan ROC AUC. Selain itu, sistem ini diintegrasikan
dengan Large Language Model (LLM) Gemini 3.5 Flash melalui Model Context
Protocol (MCP) Versi v.1.2.5. Modul verifikasi berbasis NIK juga dievaluasi
kemampuannya dalam mendeteksi inclusion error dan penerima ganda secara
otomatis menggunakan mekanisme Skor Komposit berskala 0—100.

Hasil penelitian menunjukkan bahwa CatBoost mampu mereplikasi logika
kebijakan deterministik secara sempurna dengan nilai Accuracy, Precision, Recall,
F1-Score, dan ROC AUC masing-masing sebesar 100%. Pada skenario prediksi
probabilistik, model menghasilkan Accuracy = 82,02%, Precision =90,11%, Recall
=171,94%, F1-Score = 80,00%, dan ROC AUC = 88,17% untuk prediksi kelayakan
penerima program sosial, serta Accuracy = 80,81%, Precision = 78,44%, Recall =
91,57%, F1-Score = 84,50%, dan ROC AUC = 85,19% untuk prediksi status
kemiskinan. Pembahasan terkait LLM menunjukkan bahwa pemanfaatan Gemini
3.5 Flash yang diintegrasikan melalui MCP v.1.2.5 terbukti efektif mengubah
dashboard statis menjadi sistem rekomendasi naratif yang objektif dan bebas
halusinasi. Sistem ini merespons instruksi prompt query secara efisien dengan
latensi 27-40 detik dan konsumsi di bawah 1.000 token per instruksi. Secara
keseluruhan, sistem mampu memproses 75.101 data dalam waktu kurang dari 5
menit, membuktikan bahwa integrasi CatBoost dan LLM melalui MCP secara
signifikan meningkatkan objektivitas dan transparansi proses verifikasi penerima
program sosial.

Kata Kunci: Program Sosial, Otomatisasi, Model Context Protocol, Large
Language Model, CatBoost, Verifikasi, SQL
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ABSTRACT

The administration and verification of social program beneficiaries face
fundamental challenges in the form of mistargeting (over-coverage and under-
coverage) as well as a lack of objectivity in the decision-making process. Business
users and analysts also encounter barriers in rapidly extracting insights due to
technical limitations, which impacts the effectiveness of beneficiary eligibility
evaluations. This study aims to develop an automated system for social program
verification.

This research employs a Research and Development (R&D) approach using the
Design Science Research (DSR) model, which is tested on a large-scale dataset of
75,101 simulated Jakarta Smart City Program records. The performance of the
classification model is evaluated using the CatBoost algorithm through Accuracy,
Precision, Recall, FI1-Score, and ROC AUC metrics. Furthermore, the system is
integrated with the Large Language Model (LLM) Gemini 3.5 Flash via the Model
Context Protocol (MCP) Version v.1.2.5. The NIK-based verification module is also
evaluated on its ability to automatically detect inclusion errors and double-dipping
recipients using a Composite Score mechanism on a 0—100 scale.

The results demonstrate that CatBoost is capable of perfectly replicating
deterministic policy logic with Accuracy, Precision, Recall, F1-Score, and ROC
AUC values of 100% each. In probabilistic prediction scenarios, the model yields
Accuracy = 82.02%, Precision = 90.11%, Recall = 71.94%, F1-Score = 80.00%,
and ROC AUC = 88.17% for predicting social program eligibility, and Accuracy =
80.81%, Precision = 78.44%, Recall = 91.57%, F1-Score = 84.50%, and ROC
AUC = 85.19% for predicting poverty status. The discussion regarding the LLM
indicates that utilizing Gemini 3.5 Flash integrated via MCP v.1.2.5 is proven
effective in transforming static dashboards into an objective, hallucination-free
narrative recommendation system. The system responds to prompt query
instructions efficiently with a latency of 27—40 seconds and consumes under 1,000
tokens per instruction. Overall, the system processes 75,101 records in under 5
minutes, proving that the integration of CatBoost and an LLM via MCP
significantly improves the objectivity and transparvency of the social program
beneficiary verification process.

Keywords: Social Programs, Automation, Model Context Protocol, Large
Language Model, CatBoost, Verification, SOL
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