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Abstract

We analyzed the changes in mobility in Ishikawa Prefecture before and after the COVID-19 pandemic
by using location data of mobile phones. In this study, we apply Non-negative Matrix Factorization, which
has a dimension reduction function, to extract features of behavioral patterns when staying in Ishikawa
Prefecture from big data. The data were collected from four cities and two towns (Kanazawa, Hakusan,
Nonoichi, Kahoku, Uchinada, and Tsubata) in the central Ishikawa metropolitan area at 4:00, 14:00,
and 19:00, respectively, for 798 days from January 1, 2019, to March 8, 2021, during the third wave of
Ishikawa Prefecture. It is a calculation of the population of four cities and two towns within a 500m mesh
(1053 mesh). Therefore, we created a matrix of 2394 time series (798 days x 3 time points) x 1053 mesh
data, and analyzed it by applying non-negative matrix factorization.

As a result of the analysis, when the number of bases of the non-negative matrix factorization was
set to three, that is, when the characteristics of the above data were decomposed into three, the bases of

"residential area," "

weekday employment, schooling, and sightseeing," and "action in nighttime" were
extracted. In all of these bases, lifestyle behaviors changed significantly, especially during the first wave
of the COVID-19 pandemic, which occurred from April to May 2020, during the state of emergency, and
by June 2020.After the state of emergency was lifted, lifestyle behaviors had returned to approximately
the pre-declaration level. However, both "weekday employment, school attendance, and sightseeing"
and "action in nighttime" have not returned to the same levels as they were during 2019, indicating that

COVID-19 is still impacting Ishikawa Prefecture.
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