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ABSTRACT

COMPARATIVE ANALYSIS OF DEMAND FORECASTING METHODS
USING MOVING AVERAGE, EXPONENTIAL SMOOTHING, ARIMA, AND
SARIMA FOR INVENTORY FILTER COMMODITY OPTIMIZATION AT
PT. XYZ

By

Catur Waluyo Atmojo
Ivan Kurniawan, S.T., B.Eng., M.T., M.B.A, Advisor
Dr. Eng. Aditya Tirta Pratama, S.Si., M.T, Co-Advisor

SWISS GERMAN UNIVERSITY

PT. XYZ relies on a 52-week Moving Average method to plan filter spare parts
requirements, resulting in low forecasting accuracy (baseline MAPE 29,68% - 66,40%)
and inefficient inventory decisions. This research aims to identify the most accurate
forecasting method among Moving Average, Exponential Smoothing (ES), ARIMA,
and SARIMA for five filter spare part numbers, and integrate the results into Economic
Order Quantity (EOQ) and Reorder Point (ROP) calculations. The study employs a
quantitative comparative-experimental approach within the DMAIC framework, using
36 months of monthly demand data, evaluated through MAPE as the primary metric
and MAE and RMSE as supporting metrics. Results show Exponential Smoothing was
the best method for 4 of 5 part numbers (MAPE 11,44% - 22,09%), while
SARIMA(0,1,1)(0,1,1,12) performed best for one seasonal part number (MAPE
13,92%). Applying the best method improved forecasting accuracy to the Good
Forecasting category for 4 of 5 part numbers and produced automated EOQ and ROP
recommendations, yielding holding cost savings of Rp.40.592.500,- per year (30,85%).
The study concludes that selecting forecasting methods per part number, integrated
with a Python-based EOQ-ROP system, can improve forecasting accuracy and

inventory cost efficiency at PT. XYZ.

Keywords: Demand Forecasting, Exponential Smoothing, SARIMA, Economic Order

Quantity, Spare Parts Inventory Management.
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ABSTRAK

COMPARATIVE ANALYSIS OF DEMAND FORECASTING METHODS
USING MOVING AVERAGE, EXPONENTIAL SMOOTHING, ARIMA, AND
SARIMA FOR INVENTORY FILTER COMMODITY OPTIMIZATION AT
PT. XYZ

Oleh
Catur Waluyo Atmojo

Ivan Kurniawan, S.T., B.Eng., M.T., M.B.A, Advisor
Dr. Eng. Aditya Tirta Pratama, S.Si., M.T, Co-Advisor

SWISS GERMAN UNIVERSITY

PT. XYZ saat ini menggunakan metode Moving Average 52 minggu untuk
merencanakan kebutuhan spare parts filter, namun metode ini menghasilkan akurasi
forecasting rendah (MAPE baseline 29,68%—-66,40%), sehingga keputusan Economic
Order Quantity (EOQ) dan persediaan menjadi tidak efisien. Penelitian ini bertujuan
mengidentifikasi metode forecasting paling akurat di antara Moving Average,
Exponential Smoothing (ES), ARIMA, dan SARIMA untuk lima part number spare
parts filter, serta mengintegrasikan hasilnya ke dalam perhitungan EOQ dan Reorder
Point (ROP). Penelitian menggunakan pendekatan kuantitatif komparatif-
eksperimental dengan kerangka DMAIC, data demand bulanan 36 bulan, dievaluasi
menggunakan MAPE sebagai metrik utama serta MAE dan RMSE sebagai metrik
pendukung. Hasil menunjukkan Exponential Smoothing menjadi metode terbaik untuk
4 dari 5 part number (MAPE 11,44%-22,09%), sementara SARIMA(0,1,1)(0,1,1,12)
unggul pada satu part number bermusiman (MAPE 13,92%). Penerapan metode terbaik
meningkatkan akurasi forecasting menjadi kategori Good Forecasting pada 4 dari 5
part number, serta menghasilkan rekomendasi EOQ dan ROP otomatis, dengan
simulasi finansial menunjukkan penghematan holding cost Rp.40.592.500,- per tahun
(30,85%). Penelitian ini menyimpulkan pemilihan metode forecasting per part number
yang diintegrasikan dengan sistem EOQ-ROP berbasis Python dapat meningkatkan

akurasi peramalan dan efisiensi biaya persediaan di PT. XYZ.

Keywords: Peramalan Permintaan, Exponential Smoothing, SARIMA, Economic Order

Quantity, Manajemen Persediaan Spare Parts.
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