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PREDIKSI PENJUALAN RITEL DENGAN FAKTOR CUACA,

HARI LIBUR DAN HARI BESAR, SERTA AKTIVITAS PROMOSI
DENGAN MODEL HYBRID MACHINE LEARNING

ABSTRAK

Prediksi penjualan ritel diperlukan untuk mendukung pengambilan keputusan terkait
persediaan, promosi, dan perencanaan operasional. Penelitian ini bertujuan menganalisis
keterkaitan faktor eksternal berupa suhu udara, hari libur dan hari besar, serta aktivitas
promosi terhadap fluktuasi penjualan ritel mingeuan, serta mengembangkan model hybrid
machine learning untuk memprediksi Weekly Sales. Data vang digunakan adalah Walmart
Sales Forecast Dataset dengan variabel utama Temperature, IsHolidav, dan MarkDownl-
5, serta variabel pendukung Fuel Price, CPI, Unemployment, Type, Size, Store, dan Dept.
Penelitian dilakukan menggunakan tahapan CRISP-DM, meliputi business understanding,
data understanding, data preparation, modeling, evaluation, dan deployment. Model yang
dibandingkan terdiri atas XGBoost, Prophet, LSTM, serta model hybrid XGBoost-LSTM,
Prophet-XGBoost, dan Prophet-LSTM dengan hyperparameter tuning menggunakan Grid
Search. Evaluasi dilakukan menggunakan MAE, RMSE, sMAPE, dan R? dengan sMAPE
sebagai indikator utama karena skala Weekly Sales bervariasi antar Store dan Dept. Hasil
penelitian menunjukkan balwa Hyvbrid XGBoost-LSTM memberikan performa terbaik pada
Walmart Sales Forecast Dataset dengan konfigurasi eksperimen yang digunakan, vaitu
MAE 1.365,19, RMSE 2.983,92, sMAPE 16,46%, dan R’ 0,9816. Hasil deplovment disajikan

melalui dashboard untuk menampilkan prediksi penjualan secara informatif.

Kata kunci: Prediksi Penjualan, Ritel, Hybrid Machine Learning, sMAPE

ABSTRACT

Retail sales forecasting is needed to support decision-making in inventory management,
promotion planning, and operational activities. This study aims to analyze the relationship
between external factors, including air temperature, holidayvs and special days, and
promotional activities, and weekly retail sales fluctuations, as well as to develop hybrid
machine learning models for predicting Weekly Sales. The dataset used is the Walmart Sales
Forecast Dataset, with Temperature, IsHolidav, and MarkDownl—5 as the main variables,
supported by Fuel Price, CPI, Unemployment, Type, Size, Store, and Dept. The research
follows the CRISP-DM stages, consisting of business understanding, data understanding,
data preparation, modeling, evaluation, and deployment. The evaluated models include
XGBoost, Prophet, LSTM, and hyvbrid models consisting of XGBoost-LSTM, Prophet—
XGBoost, and Prophet-LSTM, with hvperparameter tuning using Grid Search. Model
performance is evaluated using MAE, RMSE, sMAPE, and R? with sMAPE as the main
indicator because Weekly Sales has different scales across Store and Dept. The results show
that Hybrid XGBoost-LSTM achieved the best performance on the Walmart Sales Forecast
Dataset under the experimental configuration used in this study, with MAE of 1,365.19,
RMSE of 2,983.92, sMAPE of 16.46%, and R? of 0.9516. The deployment results are

presented through a dashboard.

Keywords: Sales Forecasting, Retail, Hybrid Machine Learning, sMAPE
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