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INTRODUCTION

• Sales forecasting is essential for decision-making, 
once these forecasts are important inputs to 
managerial decisions, such as pricing, store space 
allocation, inventory management, and others. 

• Further, sales predictions are crucial for firms in many 
areas, such as planning and scheduling, marketing, 
logistics, and supply chain.

• Moreover, the behavior of retail sales fluctuates widely, 
making it difficult to forecast as accurate as possible.



INTRODUCTION

• Due to these factors, forecasting sales is a challenging task.
• Ensemble Empirical Mode Decomposition (EEMD) can 

handle the time series.
• Diverse artificial intelligence (AI) models for multi-step 

ahead forecasting



OBJECTIVE

• The objective of this study is to propose a decomposition 
framework to forecast the retail sales of a Rossmann 
Store, using a multi-step ahead strategy (one, seven, and 
fourteen days ahead).

• The proposed model is composed by EEMD and 
heterogeneous AI approaches.



DATASET 
DESCRIPTION

• The dataset refers to the 
Rossmann Store Sales dataset 
available on Kaggle [1]. 

• The Rossmann Store #415 was 
randomly chosen, and the time 
horizon comprises from January 
1st to July 31st 2015. 

• The days which the store was 
closed, whether for holidays or 
Sundays, were suppressed from 
the analysis due to no sales. 

• The only numerical variable 
(number of customers) was used 
in the forecasting.



METHODOLOGY

• EEMD decomposed the data into 6 
components.

• Three different algorithms:
• BRNN (Bayesian Regularized 

Neural Network).
• CUBIST Regression.
• SVR (Support Vector Regression 

with Radial Basis Function kernel).
• Performance measures:

• MAPE (Mean absolute percentage 
error).

• RMSPE (Root mean squared 
percentage error).



RESULTS



CONCLUSION

• This study proposed a decomposition framework by using EEMD 
and AI models to forecast retail sales multi-step ahead.

• The EEMD was coupled with BRNN, CUBIST, and SVR as 
forecasting models.

• Indeed, the EEMD-based approaches had a better performance 
than compared models in all forecasting horizons.

• For future works
• Coupling stacking ensemble learning approach.
• Adopting different signal decomposition approaches.

• Optimizing the hyperparameters of the forecasting models by using 
multi-objective optimization. 
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Thank you!

Any questions?


