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A mathematical model including time delay and diagnostic bias terms was
constructed and COVID-19 data were analyzed. Infection-related parameters were estimated and the
results published as an original article (doi: 10.1016/j.jiac.2020.12.011.). Using a mathematical
model that describes infectious disease epidemics as differential equations and international human
movement as a stochastic process, the arrival time of infected individuals in disease-free countries

was estimated and the relationship with RO was clarified (https://doi.org/10.1016/].idm.2023.05.
004). A model of infection transmission was developed that takes into account the distance between
individuals. Simulations confirmed the geographical and temporal spread of infection.
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Effect of evacuation of Japanese residents from Wuhan, China, on preventing
transmission of novel coronavirus infection: A modelling study. Journal of Infection
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Assessing the efficacy of health countermeasures on arrival time of infectious diseases.
Infectious Disease Modelling.

S(t) 1) 1(t) =
Ipe BNt u
Surv(n) =1L, (1— )l
n’ B Y 2
1 : log x 8
=————log |1+ (1-eRD)__—=2 | R ==X
Y(Ro—1) ¢ ( )% ogT-m)|” 4
80 80 |
—e— Calculated —o— Calculated
O Simulated O Simulated
260 1 4 Bx08 2 60 7 & lwith pj7=0.08
§ m Bx0.9 § A | with p=0.04
~ e ; .|
E 40 — g 40 | e E
< 20 < 20
0L ‘ oL \ T T
10¢ 10° 102 10" 10* 10° 10° 10"
Number of travelers from Cq, per day Number of travelers from C, per day
SIR
SEIR
SIR SEIR
(©) R,
SEIR
@ Taylor
€))
% = —BS(x,t)I(x+&,t)
9 =BS(x, t)I(x + &, t) — kE(x, t) @
2
d = KkE(x,t) — &l(x,t)
dR
dt = 6/(X, t)

@



é - _Bs(x, t)( (x, t) + 1 2(x, t) [ €2k(€) )

4 — BS(x, r)( (x, t) + 12 (x, t) [ €2K(E) )—kE(x, t)

(3)
dl = KE(x,t) — 8I(x, t)
C:;—f = (5/()(, t)
(3) Taylor
(4) SDE Ro

Dynamics of an SEIR model for infectious diseases in random environments. Mathematical
Modelling: Theory and Application, Contemporary Mathematics, AMS (Book chapter).
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