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※(6)
	The objective of this research lies in finding the intercession between optimization, machine learning and mechanism design by i) developing new algorithms to understand and improve the dynamics of servitization using product and management data; ii) to develop a business ecosystem with the application of consistent assumptions which will result in robust markets and, iii) to propose a decision-making tool for managers to make optimal, data-driven business policies.

	6．研究計画
・方法


※(7)
	Methodology to follow: a) Data collection; b) Database building; c) Literature review; d) Data analysis; e) Research on optimization and machine learning algorithms; f) Application of the theoretical results into real cases; g) Comparison studies; h) Research meetings, joint research; i) Results publication: peer-reviewed journals, domestic and international conferences.
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	7．独創性
・革新性









	(本研究の独創的・革新的な点) 
Because Data Analysis is a highly multidisciplinary area, the interaction between optimization and machine learning will produce new and robust algorithms with several applications, for instance, on problems related to big data. Due to the strength of optimization algorithms in several applications and the current advances in artificial intelligence, these algorithms may support the efficiency of services by analyzing profits, customers, and employee satisfaction. A significant enhancement in novelty is also expected by inserting the results of the research into the curriculum for graduate courses as a subject allowing graduate students to proceed their research by taking a multidisciplinary course which includes the combination of techniques in artificial intelligence, mathematical programming, management, and service engineering as well. 
Technologies such as Big Data are defining new paradigms on making business. However, economic models to support adequacy policies are significant for society, government, or companies. As a result of the research, it is expected to develop robust optimization-based models for markets. By analyzing some of the existed problems such as designing goals, value and utility models, and dynamic allocation, a significant enhancement in novelty is expected by developing efficient markets within the Society 5.0 initiatives implementation.
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	高度性・将来性
研究種目⑥
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	Research in servitization is beneficial for sectors with R & D. Advances in artificial intelligence, offers immense opportunities for service growth and driving service innovation, as well as enabling more viable service systems. These advances represent opportunities for applying new methodologies with a focus on Society 5.0. Mathematical optimization in operations research plays an essential role in designing new markets when applied to mechanism design theory (Hillier and Lieberman, 2010; Bichler, 2018).
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	9．これまでの
研究経緯・成果
	（研究テーマに関してこれまでの研究成果や共同研究の実績など）
The principal researcher of the project, when a postdoctoral researcher at AIST, had active participation in a joint research within the Cross-ministerial Strategic Innovation Promotion Program (SIP), NEDO, in 2019. The focus of the research was to develop algorithms to analyze the efficiency of restaurant services.  From 2017 to 2019, he worked in joint research between Kindai University and Ganko Food, Inc., related to service engineering, to optimize restaurant services. Through the last period of his doctoral studies, the Japan Association for Management Systems awarded him with the prize of incentive for young researchers in 2016.
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Equipment costs: experiments using large amount of data will be conducted. In order to perform the simulation, a high performance and user-friendly computer software is required. Consumable costs: for storing data high capacity hard disks will be necessary. Fee for data insertion performed by part-time research assistant. Travel expenses: to present results of the research to the scientific community and society attending domestic and international conferences, as well as payment of conference registration fees.
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