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ABSTRAK 

 

Pengelolaan persediaan reagen pada laboratorium Quality Control (QC) industri farmasi menghadapi 

tantangan berupa fluktuasi permintaan harian yang tinggi dan keterbatasan umur simpan (shelf-life) 

reagen, sehingga pendekatan pengendalian persediaan berbasis rata-rata historis menjadi kurang 

responsif terhadap perubahan kebutuhan aktual. Penelitian ini bertujuan untuk meningkatkan efektivitas 

pengendalian persediaan reagen di Laboratorium QC Unit 1 PT Sanbe Farma melalui integrasi model 

prediksi permintaan berbasis algoritma Extreme Gradient Boosting (XGBoost) dengan kebijakan 

pengendalian persediaan Continuous Review System (s,Q). Penelitian menggunakan data historis 

permintaan harian tiga jenis reagen, yaitu Methanol, Acetonitrile, dan Ethanol, periode Januari 2022 

hingga Desember 2025 sebanyak 3.975 observasi yang dibagi secara kronologis menjadi data latih (80%) 

dan data uji (20%). Kinerja model dievaluasi menggunakan Root Mean Square Error (RMSE) dan Mean 

Absolute Percentage Error (MAPE), kemudian hasil prediksi digunakan sebagai dasar perhitungan 

safety stock, reorder point (ROP), dan Economic Order Quantity (EOQ). Hasil evaluasi menunjukkan 

bahwa model XGBoost menghasilkan nilai MAPE sebesar 21,43% untuk Methanol dan 28,75% untuk 

Acetonitrile yang termasuk kategori reasonable forecasting, sedangkan Ethanol menghasilkan nilai 

MAPE sebesar 65,66% yang menunjukkan keterbatasan model dalam memprediksi pola permintaan 

intermittent demand, meskipun nilai MAE sebesar 0,42 botol per hari menunjukkan deviasi prediksi 

yang relatif kecil secara operasional. Berdasarkan hasil perhitungan, parameter persediaan usulan untuk 

Methanol adalah safety stock 3 botol, ROP 6 botol, dan EOQ 15 botol; Acetonitrile safety stock 3 botol, 

ROP 5 botol, dan EOQ 10 botol; sedangkan Ethanol safety stock 2 botol, ROP 2 botol, dan EOQ 5 botol. 

Analisis perbandingan Total Inventory Cost (TIC) menunjukkan bahwa sistem usulan berpotensi 

menghasilkan penghematan biaya persediaan sebesar Rp 58.572.000,- atau efisiensi sebesar 46,51% 

dibandingkan sistem eksisting. Hasil penelitian menunjukkan bahwa integrasi XGBoost dengan 

Continuous Review System (s,Q) mampu mendukung pengambilan keputusan persediaan yang lebih 

adaptif serta meningkatkan efisiensi pengendalian persediaan reagen pada laboratorium Quality Control. 

 

Kata Kunci: XGBoost, pengendalian persediaan, safety stock, reorder point, Economic Order 

Quantity, laboratorium Quality Control, peramalan permintaan, machine learning  
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ABSTRACT 

 

Inventory management of reagents in pharmaceutical Quality Control (QC) laboratories faces 

challenges due to highly fluctuating daily demand and the limited shelf life of reagents, making 

conventional inventory control approaches based on historical averages less responsive to actual 

demand changes. This study aims to improve the effectiveness of reagent inventory control at the QC 

Laboratory Unit 1 of PT Sanbe Farma through the integration of a demand forecasting model based on 

the Extreme Gradient Boosting (XGBoost) algorithm and the Continuous Review System (s,Q) inventory 

policy. The study utilized historical daily demand data for three types of reagents, namely Methanol, 

Acetonitrile, and Ethanol, covering the period from January 2022 to December 2025, comprising 3,975 

observations. The data were chronologically divided into training data (80%) and testing data (20%). 

Model performance was evaluated using Root Mean Square Error (RMSE) and Mean Absolute 

Percentage Error (MAPE), and the forecasting results were subsequently used to determine safety stock, 

reorder point (ROP), and Economic Order Quantity (EOQ). The results indicate that the XGBoost model 

achieved MAPE values of 21.43% for Methanol and 28.75% for Acetonitrile, which fall into the 

reasonable forecasting category, while Ethanol yielded a MAPE value of 65.66%, reflecting the inherent 

limitation of the MAPE metric when applied to intermittent demand data rather than a failure of the 

model itself, as evidenced by a low MAE of 0.42 bottles per day. Based on the proposed inventory policy, 

the parameters for Methanol were a safety stock of 3 bottles, an ROP of 6 bottles, and an EOQ of 15 

bottles; for Acetonitrile, a safety stock of 3 bottles, an ROP of 5 bottles, and an EOQ of 10 bottles; and 

for Ethanol, a safety stock of 2 bottle, an ROP of 2 bottle, and an EOQ of 5 bottles. The Total Inventory 

Cost (TIC) analysis showed that the proposed system has the potential to reduced inventory costs by 

IDR 58,572,000, representing an efficiency improvement of 46.51% compared to the existing system. 

The findings demonstrate that integrating XGBoost with the Continuous Review System (s,Q) supports 

more adaptive inventory decision-making and improves the efficiency of reagent inventory control in 

Quality Control laboratories. 

. 

Keywords: XGBoost, inventory control, Continuous Review System, safety stock, reorder point, 

Economic Order Quantity, demand forecasting, machine learning. 
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