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PREDIKSI PENJUALAN MOBIL BERBASIS TIME SERIES
MENGGUNAKAN STACKING ENSEMBLE UNTUK OPTIMASI
MODEL XGBOOST

(Khalisha Kiara Sandhi)

ABSTRAK

Perusahaan otomotif menghadapi tantangan fluktuasi pasar dan perubahan
permintaan konsumen, sehingga mendorong perusahaan untuk segera mengambil
keputusan strategis yang tepat. Salah satu upaya yang dapat dilakukan adalah
menerapkan prediksi penjualan, namun pendekatan konvensional yang umum
digunakan, dinilai kurang mampu menangkap pola non-linear dan kompleks pada
data time series penjualan mobil. Untuk itu, pemanfaatan pendekatan machine
learning yang dapat menangani pola non-linear dan kompleks pada data time series
digunakan dalam penelitian ini. Metode penelitian yang digunakan adalah CRISP-
DM, dengan memanfaatkan algoritma XGBoost, Random Forest, dan LightGBM
pada data time series penjualan mobil dengan tambahan variabel eksternal (nilai
tukar, inflasi transportasi, dan Google Trends). Tahapan penelitian mencakup
business understanding, data understanding, data preparation, modeling, dan
evaluation. Sebagai tambahan, dilakukan evaluasi pasca-lomba untuk
mengoptimalkan kinerja model XGBoost menggunakan metode stacking ensemble.
Hasil penelitian menunjukkan bahwa performa terbaik diperoleh oleh XGBoost,
dengan rata-rata nilai MAPE sebesar 10,48%. Hasil analisis menunjukkan bahwa
variabel nilai tukar (kurs) berpengaruh besar terhadap akurasi prediksi model,
sementara variabel inflasi transportasi dan Google Trends berpengaruh kecil.
Selanjutnya, penerapan stacking ensemble terbukti mampu meningkatkan performa
model XGBoost untuk prediksi penjualan mobil berbasis time series., dengan nilai
rata-rata MAPE sebesar 8,58%.

Kata kunci: Machine Learning, Prediksi Penjualan, Stacking Ensemble, Time
Series, XGBoost
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TIME SERIES-BASED CAR SALES FORECASTING
USING STACKING ENSEMBLE FOR XGBOOST MODEL
OPTIMIZATION

(Khalisha Kiara Sandhi)

ABSTRACT (English)

Automotive companies face challenges of market fluctuations and changes in consumer
demand, prompting them to immediately make the right strategic decisions. One of the
efforts that can be made is to implement sales forecasting, but the commonly used
conventional approach is considered incapable of capturing non-linear and complex
patterns in car sales time series data. Therefore, machine learning approach with abilities
to handle non-linear and complex patterns in time series data was used. CRISP-DM method
is used to conduct XGBoost, Random Forest, and LightGBM algorithms predictions on car
sales time series data with additional external variables (exchange rates, transportation
inflation, and Google Trends). Research stages includes business understanding, data
understanding, data preparation, modeling, and evaluation. Furthermore, an additional
post-competition evaluation of XGBoost was conducted using the stacking ensemble
method. The results showed that XGBoost achieved best performance, with an average
MAPE value of 10.48%. Analysis result shows that exchange rate variable has a big
contribution prediction model accuracy, while transportation inflation and Google Trends
variables have very little contribution. Furthermore, the application of stacking ensemble
proved to be able to improve the performance of the XGBoost model for time series-based
car sales predictions, with an average MAPE value of 8.58%.

Keywords: Machine Learning, Sales Forecast, Stacking Ensemble, Time Series,
XGBoost
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