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ABSTRACT 

 

 

IMPROVING SPARE PARTS DEMAND FORECAST ACCURACY TO 

INCREASE SERVICE LEVEL AND OPTIMIZE WORKING CAPITAL 

FOR KOMATSU UNDERCARRIAGE BY UTILIZING BIG DATA 

AND MACHINE LEARNING 

 

 

By 

 

Tri Warsono 

Ir. Surjo Abadi, M.Sc, Advisor 

Dr. Tanika D. Sofianti, S.T.,M.T. Co-Advisor 

 

 

SWISS GERMAN UNIVERSITY 

 

 

The ups and downs of the heavy equipment business are influenced by various 

factors, which can cause the demand for spare parts to  rise or fall rapidly. This study 

aims to determine the accuracy of demand for undercarriage spare parts by comparing 

the forecasting method of measuring PPU wear measurement results (Undercarriage 

Inspection Program), moving average method and machine learning method  using 

the XGBoost algorithm (Xtreme Gradient Boosting)  with the RStudio programming 

language. The data used in this study is PT. XYZ with the period from 2017 to 2021. 

Forecasting results were measured using  mad (Mean Absolute Deviation) error 

forecast, RMSE (Root Mean Square Error) and for XGBoost using WMAPE 

(Weighted Mean Absolute Percentage Error). The application of XGboost for forecast 

demand for undercarriage spare parts shows that the XGBoost model has excellent 

performance with a WMAPE accuracy value of 78.31% compared to the Moving 

Average accuracy  of 58.43% or an increase of 134.02%. When compared to  the 

forecast used by the company today, the PPU result is 43.9%, the  XGBoost machine 

learning method produces  better forecasting accuracy  . 

Keywords: Forecasting, Machine Learning, XGBoost (Xtreme Gradient Boosting). 
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ABSTRAK 

 

IMPROVING SPARE PARTS DEMAND FORECAST ACCURACY TO 

INCREASE SERVICE LEVEL AND OPTIMIZE WORKING CAPITAL  

FOR KOMATSU UNDERCARRIAGE BY UTILIZING BIG DATA  

AND MACHINE LEARNING 

 

 

By 

 

Tri Warsono 

Ir. Surjo Abadi, M.Sc, Advisor 

Dr. Tanika D. Sofianti, S.T.,M.T. Co-Advisor 

 

SWISS GERMAN UNIVERSITY 

 

Naik turunnya bisnis alat berat dipengaruhi oleh berbagai faktor, yang dapat 

menyebabkan permintaan spare parts naik maupun turun dengan cepat. Penelitian ini 

bertujuan untuk mengetahui akurasi demand spare parts undercarriage dengan 

membandingkan forecasting metode hasil pengukuran keausan PPU (Program 

Pemeriksaan Undercarriage), metode moving average dan metode machine learning 

menggunakan algoritma XGBoost (Xtreme Gradient Boosting) dengan bahasa 

pemrograman RStudio. Data yang digunakan dalam penelitian ini adalah data 

perusahaan PT. XYZ dengan periode 2017 sampai dengan tahun 2021. Hasil 

peramalan diukur menggunakan forecast error MAD (Mean Absolute Deviation), 

RMSE (Root Mean Square Error) dan untuk XGBoost menggunakan WMAPE 

(Weighted Mean Absolute Percentage Error). Penerapan XGboost untuk forecast 

demand spare parts undercarriage ini menunjukkan bahwa model XGBoost memiliki 

performa yang sangat baik dengan nilai akurasi WMAPE 78,31% dibandingkan 

dengan akurasi Moving Average 58,43% atau naik 134,02%. Jika dibandingkan 

dengan forecast yang dipakai perusahaan saat ini hasil PPU sebesar 43,9%  maka 

metode machine learning XGBoost menghasilkan akurasi forecasting yang lebih 

baik. 

Keywords: Forecasting, Machine Learning, XGBoost (Xtreme Gradient Boosting). 
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