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ANALISIS PERBANDINGAN METODE SARIMAX, DEEP FOREST, DAN 
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ABSTRAK 

Presisi peramalan beban kelistrikan (load forecasting) merupakan instrumen krusial 

dalam Demand Side Management (DSM) untuk memitigasi risiko pemanasan 

berlebih (thermal overloading) transformator distribusi saat terjadi anomali beban 

puncak (peak load). Penelitian ini membandingkan kinerja tiga mazhab arsitektur 

komputasi—SARIMAX (statistik parametrik), Cascade Deep Forest (ansambel 

hierarkis), dan LSTM (jaringan saraf tiruan)—dalam memproyeksikan beban 

harian fasilitas apartemen yang hanya memiliki ketersediaan data operasional 

terbatas (low-to-medium dataset). Hasil komputasi membuktikan superioritas 

absolut model SARIMAX dengan tingkat galat terendah (MAPE 4,64%; RMSE 

384 kWh), yang mengklasifikasikannya sebagai peramalan yang sangat akurat 

(highly accurate). Sebaliknya, arsitektur kecerdasan buatan mengalami instabilitas 

akibat defisit volume data; LSTM mencatat galat tertinggi (MAPE 7,74%; RMSE 

682 kWh), sementara ekstraksi Permutation Importance menyingkap kegagalan 

Deep Forest (MAPE 7,55%) dalam merespons fluktuasi termodinamis suhu udara 

karena terlalu terbias pada matriks kalender. Penelitian ini menegaskan bahwa 

untuk manajemen energi bangunan dengan limitasi data historis, kesederhanaan 

matematis model statistik jauh lebih andal dan siap diintegrasikan pada Building 

Energy Management System (BEMS) dibandingkan kompleksitas algoritma black-

box. 

 

Kata Kunci: Demand Side Management, Peramalan Beban Listrik, SARIMAX, 

Cascade Deep Forest, LSTM, Building Energy Management System. 
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ABSTRACT 

 

Precision in load forecasting is a crucial instrument in Demand Side Management 

(DSM) to mitigate the risk of thermal overloading in distribution transformers 

during peak load anomalies. This study compares the performance of three 

computational architecture paradigms—SARIMAX (parametric statistics), 

Cascade Deep Forest (hierarchical ensemble), and LSTM (deep neural network)—

in projecting the daily load of apartment facilities with limited operational data 

availability (low-to-medium dataset). Computational results demonstrate the 

absolute superiority of the SARIMAX model with the lowest error rates (MAPE 

4.64%; RMSE 384 kWh), which definitively classifies it as highly accurate based 

on the Lewis (1982) standard. In contrast, artificial intelligence architectures 

experienced instability due to a deficit in data volume; LSTM recorded the highest 

error (MAPE 7.74%; RMSE 682 kWh), while Permutation Importance extraction 

revealed the failure of Deep Forest (MAPE 7.55%) in responding to 

thermodynamic fluctuations in air temperature due to an over-reliance on calendar 

matrices. This research confirms that for building energy management with 

historical data limitations, the mathematical simplicity of statistical models is far 

more reliable and ready for integration into Building Energy Management Systems 

(BEMS) compared to the complexity of black-box algorithms. 

Keywords: Demand Side Management, Load Forecasting, SARIMAX, Cascade 

Deep Forest, LSTM, Building Energy Management System. 
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