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Hakui population flow analysis by Mobile Spatial Data
~ Using a Non-negative Matrix Factorization ~
HARADA Kaisei

SAGAE Masahiko

We have attempted to extract useful features from Mobile spatial data. Specifically, we apply a Non-negative Matrix
Factorization (NMF), which is a method of decomposing the original data into two additive matrices, to extract features
of daytime and nighttime demography. By applying Sparse Non-negative Matrix Factorization to the same data, we
attempt to extract features more clearly than NMF. Furthermore, we analyze the structure of the original data
comprehensively by analyzing the approximate residuals of each matrix decomposition model for the original data. We
used the data on the day and night population of Hakui residents in Ishikawa Prefecture for 1461 days (March 1, 2014 to
February 28, 2018) by age and sex (15-19, 20-29, 30-39, 40-49, 50-59, 60-69 and 70-79 years old X man and woman) .

As a result of the analysis, when we set basis number at “3”, we got the characteristics that were interpreted as the
"teenage male", "teenage female" and "worker". In addition, using Sparse NMF, many of those other attributes were "0"
in the "teenage male" and "teenage female", thus allowing for a clear interpretation. To summarize the characteristics of
Hakui citizens, we found that there is an outflow of people who commute to work and school on weekdays, and outflow

for those aged between 20 and 39 on holidays. In addition, the day and night population during the Obon holidays and

New Year's holidays is very small, so many of citizens in Hakui are in their city during the same period.

Key word Non-negative Matrix Factorization Mobile Spatial Data  Sparseness
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