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Abstract Currently, the coronavirus disease (COVID-19) is becoming a pandemic around
the world, threatening the human social and economic activities and life safety. It is scien-
tifically interested to investigate the evolution process of COVID-19 with confirmed positive
cases in specific region and time period. We propose a time-varying coefficient Hawkes
process to study the trend of COVID-19 transmission over time and evaluate the effect of
government intervention measures as well as some emergent events. Adopting the spline
approximation technique, we develop a semiparametric estimating approach, whose finite-
sample performance is assessed through simulation study. As an illustration, we apply the
time-varying coefficient Hawkes process to examine the transmission dynamics of the pan-
demic in Japan, South Korea, Beijing and Wuhan, showing that the government intervention

policy and emergent public health event can affect the evolution mechanism of COVID-19.

Key words point process; recurrent event; semiparametric method; spline functions;
inflection point
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