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Abstract: Understading how people stay and use each area in a city or region is not only for commercial use
such as marketing, trade area analysis, and store opening decision, but also for local governments such as
urban design and transportation policy. It is useful in a wide range of fields such as policy making, and has
been realized by large-scale questionnaire surveys. However, it requires a great deal of cost to detect changes
in area usage patterns due to various events over time (urban development, seasonal changes, pandemics),
and its regular use is not realistic. This study proposes a method (Area2Vec) that extracts stay information
from the movement history information of large-scale users and characterizes the area. This method uses the
Word2Vec algorithm as a reference to construct a distributed representation of the area from the arrival time
and stay time information. This representation makes it possible to observe and analyze temporal changes in
staying behavior in addition to functional classification of cities. As an evaluation experiment, we classified
the functions of the area in Kokubuncho, Sendai City, Miyagi Prefecture, and confirmed its usefulness. In
addition, in order to investigate changes in people’s staying behavior due to COVID-19, we conducted a
verification targeting Kokubuncho and Kabukicho in Shinjuku-ku, Tokyo, and in addition to reducing the
number of people staying, from night to noon at the time of stay. The shift of was confirmed.
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Fig. 1 The overview for area modeling.
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Table 1 Information for area modeling.
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