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Problem definition
The current industry standard employs statistical models to facilitate demand prediction, often framed as a time se-
ries forecasting task. With the rapid advancement of machine learning (ML), there exists a significant opportunity
to enhance accuracy through the application of ML models in time series forecasting. Predicting product demand
becomes particularly challenging when dealing with a large number of products exhibiting diverse characteristics. A
simple first approach to integrating ML models into time series forecasting is utilizing a global ML model, which incor-
porates historical demand data of all forecastable products. However, these products may exhibit distinct behavioral
patterns, thereby limiting the applicability of such a model. One way of mitigating this problem is integrating an
auxiliary clustering-based model to categorize products into distinct classes to facilitate the consecutive application
of appropriate ML models for time series forecasting. Notably, this approach has been successfully demonstrated
in the banking industry with time series data (Bandara et al., 2020), showcasing an improved performance of Long
Short-Term Memory (LSTM) models through clustering.

This thesis aims to apply the aforementioned clustering approach to a different industry while extending its applica-
bility to various ML models. The study will utilize the fifth M-Competition (M5) dataset, comprising 100,000 real-life
time series derived from Walmart retail sales data, which presents a suitable foundation for this investigation. This
thesis will implement a 2-stage model for product demand prediction. Initially, the dataset will be partitioned into
multiple classes via clustering techniques, followed by the training of suitable ML models to forecast time-series de-
mand. Various architectures, including LightGBM and N-beats, will be examined. Subsequently, the overall forecast
accuracy will be assessed and compared with the performance of a global model.

Aims and scope of the thesis
It is subject of this thesis to evaluate the effectiveness of applying clustering approach to product demand forecasting.
This comprises the following research tasks:

• Literature review on time series forecasting algorithms and clustering methods with a special focus on ML appli-
cations

• Development and implementation of different ML demand prediction model and previous clustering methods
• Creation of global model as benchmark sets and comparison of the developed clustering model with the bench-

mark
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