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Online prediction of the numbers of visitors and shop-around movements among
multiple commercial facilities within a city center using their time-series
count data of incoming customers

Yamashiro, Kosuke
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In this study, we investigated the characteristics of visitor number
fluctuations and the interactions among multiple commercial facilities in the central area of
Fukuoka City by employing time series analysis on the visitor count data and human flow big data
provided by large-scale commercial facilities. Although the development of the estimation and
prediction model using the State Space Model (SSM), which was initially planned, was not completed,
we were able to analyze the relationships among the visitor counts of commercial facilities by
applying the Vector Autoregressive (VAR) model. As a result, we successfully elucidated the
periodicity of visitor count data, the interactions among facilities, and the correlation between
event occurrences and visitor numbers, thereby obtaining valuable insights. These findings are
expected to contribute to the management strategies of commercial facilities and urban planning
proposals, as well as have potential applications in other cities.
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EHUE 64945 1047| 62.0417| <.0001
Autoregressive,Lagl 0.5722 0.0523[ 10.9351 <.0001
Autoregressive,Lag?2 -0.0110 0.0579| -0.1905 0.8491
Autoregressive,Lag3 -0.1619 0.0572| -2.8291 0.0049
Autoregressive,Lag4 0.1094 0.0578 1.8938 0.059
Autoregressive,Lagh 0.0378 0.0579 0.6531 0.5141
Autoregressive,Lag6 0.0275 0.0564 0.4869 0.6266
Autoregressive,Lag7 0.3545 0.0562 6.3067 <.0001
Autoregressive,Lag8 -0.1318 0.0516] —-2.5546 0.011
NIAOE—LRAE—Y 5174| 573.2692|  9.0254|  <.0001
YI2AHUR—LarY—b 11225] 994.1825] 11.2906 <.0001
YIFIR—LZDh -447.304| 906.1595| -0.4936 0.6219
I AYBERR—Y 1392 2273 0.6123 0.5407
) AytEaH—b 2721] 568.1933 4.7881 <.0001
R AytEZ D 430.554 606.47 0.7099 0.4782
Rt E—RR—Y 2999 1204 24914 0.0132
EEt2—a2 4 —b+ 2469 1168 21147 0.0351
EELEATL 5704 3407| 1.6745] 0.0949
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Causal analysis of whether one-dollar city center circuit bus activates consumers’ shop-arounds: The economic effects
caused by one-dollar circuit bus revisited
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