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28. Using Shallow Neural Networks for Strategic Management
in Hotel and Restaurant Industry

Heorhii Liavynets, Oksana Zahorui
National University of Food Technologies, Kyiv, Ukraine

Introduction. The hospitality industry faces ongoing challenges due to market
instability, which requires effective strategic and tactical decision-making solutions. This
research evaluates the practical application and effectiveness of shallow artificial neural
networks (ANNSs) for enhancing strategic management and operational adaptability within
the hotel and restaurant sectors, particularly in contexts of economic crises and increased
competitive pressures.

Materials and Methods. The research utilizes authorial expertise acquired through
implementing innovative IT projects, statistical data from hospitality sector reports, and an
analysis of relevant international scientific literature. Methodological approaches include
formalization, classification, analytical synthesis, and logical generalization. Models such as
Multilayer Perceptron (MLP), Radial Basis Function (RBF), and k-nearest neighbors (kNN)
were utilized and empirically evaluated.

Results. Shallow ANNSs, characterized by one or two hidden layers, proved effective in
addressing critical managerial challenges in the hospitality industry. Multilayer Perceptron
models successfully achieved accurate customer segmentation, correctly classifying guest
loyalty in over 90% of cases. This facilitated targeted marketing, optimized loyalty programs,
and enhanced personalized customer interactions.

In dynamic pricing, Radial Basis Function neural networks effectively adjusted hotel
room rates and menu prices, considering real-time market fluctuations and guest preferences,
thus maximizing revenues and occupancy rates. Experimental results demonstrated
significant operational profitability improvement, especially under unpredictable market
conditions.

Customized k-nearest neighbors (kNN) models significantly enhanced risk
management in identifying high-risk counterparties, achieving about 92% accuracy.
Optimizing the model with standardized preprocessing techniques and Manhattan distance
metrics provided a reliable method for assessing potential business partners and investment
prospects, particularly beneficial during economic instability.

Hierarchical clustering (Ward’s method, Manhattan distance) was successfully
implemented to develop personalized restaurant menu offerings. This method significantly
boosted guest satisfaction and loyalty by aligning food offerings closely with diverse
customer preferences and dietary needs, resulting in increased return visits.

Moreover, exploratory data analysis (EDA) and advanced visualization techniques
effectively managed large datasets to inform strategic marketing decisions. These methods
provided actionable insights into customer behavior patterns, enabling proactive
management of marketing campaigns and improving customer acquisition efficiency, crucial
in volatile conditions.

Conclusions. Implementing shallow artificial neural networks in the hospitality
industry significantly enhances strategic decision-making, operational efficiency, and
competitive positioning, especially under constrained resources or prolonged crises. Their
practical deployment supports hospitality businesses in effectively navigating through
periods of instability, economic uncertainty, and crisis scenarios, substantially contributing
to long-term viability and profitability.
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