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Abstract: The prevention of sudden infectious diseases is a focus issue that has attracted extensive attention in

recent years. The sudden infectious diseases not only pose a huge threat to people’ s lives and health but also

bring a serious impact on economic development and social stability. It is of great practical significance to a—

chieve timely early warning

real-time monitoring and reasonable prediction of sudden infectious diseases for

the prevention and control of infectious diseases. In this study a dynamic SEIR model based on the Suscepti—

ble Exposed Infectious Removed ( SEIR) model is proposed to study the spread trend of infectious diseases.

The model can not only consider the impact of population movement on diseases transmission but also dynami—
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cally estimate model parameters based on control interventions which is more consistent with the epidemic
characteristics of infectious diseases and has better predictive performance. Finally the corresponding R soft—
ware package dSEIR is provided for researchers to use.

Key words: sudden infectious diseases; dynamic SEIR; prediction of the trend of infectious diseases; policy

assessment
2.1 SEIR
de(f) S CRUEERTIT
L BNy () 50

OEEL = by~ 90 10

UL =5 10

Nie+1) =Nt) +8,(t) =S,.(8) +E, (1) —E_ (1)
N 1) SEIR . 1.

1

Attached Table 1 Symbol description

-
~
1}

‘
—~
=
1]
~

E.

) = Sk
E

el = Feb




— 126 — 2022 10
S(e+1) = s =-OTIL s, () - 5,00 (A1)
(A1) t N(t)
S(e+1)  S(1) _ B)S(e) (1) | Sult)  S.(1) (A2)
N( 1) N(t) —  N()N(1) N(1t) N(1t)

(A2) t+1 N(t +1)

S(e+l) (Nu+1)  S(1) _ B)S() 1) , Sult)  S.(1) (A3)
N(t+1) N(t) N(t) N(t) N(t) N(t) N(t)

! ( A3)
e 1) M =50 == B i) +5,00) = su() (A4)
s( 1)
Se+l) = s(8) —B0s()ie) +5,(1) —sm(2) N(]Z(i)n (AS)

(A5) ( A6)
ST U CLULURIRC LG
SEIR
s(8) =B s(1) il 1) +s5u(1) = s,(1)
ES(IJrl) ) 1+A
D S [} — Ke e. —e
%U*'l) _e(n) + By s(1) (z)1+:<A(t) +e (1) —e,(1)
» _ i)+ kel1) = (1) i)
Bz(t+l) - 1 +A
SO RSTTD)

1+A

s(t) +e(t) +i(t) +r(t) =1.

(A7)



