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ABSTRACT

As cities are becoming densely populated, previously unexpected events such as crimes, accidents,
and infectious diseases are bound to affect user demands. With a time-series prediction of demand
using information with uncertainty, it is impossible to derive reliable results. In particular, the
COVID-19 outbreak in early 2020 caused changes in abnormal travel patterns and made it difficult
to predict demand for time series. A methodology that accurately predicts demand by detecting and
reflecting these changes is, therefore, required. The current study suggests a time series modeling
pipeline that automatically detects and predicts abnormal events caused by COVID-19. We expect
its wide application in various situations where there is a change in demand due to irregular and
abnormal events.

Key words : Demand prediction, Time series prediction, Outlier detection, Abnormal time series
events, Real-time prediction
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<Fig. 3> Demand Wave Shifting Points

<Table 1> Adjustment factors for increasing model fit

Category Type
weekly seasonality

Seasonality effect monthly seasonality

yearly seasonality
New Year’s Day, Samiljeol, Lunar New Year’s Day, Buddha’s Birthday,
Country holidays Children’s Day, Labor Day, Memorial Day, Liberation Day, Chuseok Holiday,
Hangeul Day,Christmas, other alternative holidays

2020.02 ~ 202003 pandamic

holiday effect 202008 ~ 2020.09 pandamic
COVID-19 2020.12 ~ 2021.01 pandamic

2021.08 ~ 2021.09 pandamic

2022.01 ~ 2022.03 pandamic
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= A71’# A (autocorrelation)o] WrFE Aty AZETE A7)FBALL oudt SEHSFTF FAHE ),
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Value Value Error Error Rate Value Value Error Error Rate
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