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Abstract

Objective: In order to study the changing characteristics of the epidemic, an improved stochastic
SEIR model was proposed to simulate the changes of the epidemic. Methods: The improved model
adds the isolation behavior of pre-existing latent people to the original model that only considers
the isolation of newly infected patients. In order to better simulate the changes of the epidemic,
the decision tree is used to segment the epidemic process when finding the model parameters, so
that the simulation is more in line with the change process of the epidemic. Finally, the parame-
ters calculated by the least squares method are used to find the controlled regeneration number
for each stage. Results: In the verification part, the random SEIR model was solved for the exact
values of the number of nucleic acid positive people Hg in the community and the number of
nucleic acid positive people in the isolated population Hg,;, and compared them with the actual
data, and the results showed that the random SEIR model with improved could better reflect the
changes of the epidemic. Conclusions: The epidemic began to reach an inflection point at about
forty days, and the number of controlled regeneration after this period was basically less than 1.
By observing the calculation formula of the controlled regeneration number, it can be found that
the increase of the isolation rate P makes the controlled regeneration number less than 1, so the
reason for the control of the epidemic in the later stage is mainly the increase of the isolation
rate P.

Keywords

Stochastic SEIR Model, Decision Trees, Least Squares, Controlled Regeneration Number

Copyright © 2023 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 3]

2022 43 A 1 HIPgG Bl 7 EEH S pels, s B X s 7 A2 H, RiFERE Lt
Jis JERCTARKIR R, RIHT b R R 2

LRI AR G FE AR, P AR AR S5 A TR I 2  SEIR AEAU[1] [2] [3Rp B
15, XL REAREIR ARG TOREIR ARG (2] [3] LA AR AR B G 115 5 Sk e 1

o TERETEIERN, BURF XTI, FrUERR I T RaES[1] (2] BIMIRIGE IR, 75t

FRBIAFEREK, WIS E A TE4], @ILFEHL SEIR #. &5, HRMSEE T
PAE Y e/ —3feik[5] [6] 35K AF

) P A HOT DU O R A% 48, T CAAT DL 3 A 2 3 ) A 2, 4B BE I AR R LB 1] [4]
[6] [7] [8], #=MIHALCKT 1 REHREY K, FEEHIEALNT 1 RS . R AR
A DAZEST. SEIR B (45l A= 450 1] [6]RIBEAL SEIR BLAY (45l i A= 4541 [ 7], 0] LU FH B A A #8258
B AR, W AAER SIS,

EIRRER1] [2] (3P BEE A AR A7 FRCR, AERAMA TR SE AR I 25 FE I B 5 IR AT S ATt
JERTLR AL, 10 SK B AR B 188 1 i B A S A XN (S SR S BTG R AAFAE RN E) B

][l

DOI: 10.12677/aam.2023.127321 3212 IR Esid


https://doi.org/10.12677/aam.2023.127321
http://creativecommons.org/licenses/by/4.0/

MRt HEORIE

o TP BB D JRALEE R E (R 5 e DL I e — IR AE it XN IO BE 8 4T
o ASCHET UL LB, FES T HIEMIRIG A . TOAE RS G MR B AOREAL SEIR A, ZA A 1K
SERRAU[1] [2] [3], HRE TR TIRAWIRNE EMRET N, 58 TEMER . RS D, ACESE
(N ERVINE S P LA ERPSs R AR LR LS v DA E A N NI G = SR S W R g L E PO S A PSR b ER w2
THERB S, BURUHEIER BB A B R A

2. HERIEST
2.1. SEIR #&&

AR A B e i, N7 — B SRR B . AR BRI A A G R G I BEAL SEIR BEAY . BAY Y AL A gk
BanpE 1, Hd SERIRGBGE, ERBRNBGE, HERAERNANRE, WRERTERELEE, G2
WebRE M NRE, Eq RS ABEPIERE, H2FREE, REBEE. BT R wElrEikids,
BT AR 5047 2% R AL T 2R

TR E N ME— IR S N, EANBFA S AR —RARGEX ABE N, EANFER S NBEA ¢ 13
fil A0 B GER, BT CUBT AR R A2 ¢ BSE s T BIEBUR, BUN &M &E B Mk, whE
BRJE p, M S NBERBIERE E WEER cB(1-p)SE , #XANBE N HBEIIREE ¢ MHERZ
epSE + pE , WEEIEE N o, WINBGE A#E G SR B X B N EE R oG fERREAR G, fih
TTEREZE A BT B2 R B TR Eq: BUMAE AR BRI 7 ORI ik e, mikr il o () 8
IS ATCRER IR G, BRI IR L 6 I E R, AN E W REHBI] 1 K EENEEZ
S(E+Eq), BRIERMENERE, KR TFIEBRES w KIS LRI 1077 7, Brel w ek
IRGLE I ERSE (1-8)w(E+ Eq)» 85 TRIFGER W TIEREEGL A #R L, 9 (s B 7 BRI, BN
b8 E H, EMARPEENC TINA9R 1, REAEREEMRERZ Y.

i %57 SEIR 557

I o

%:—c(l—ﬁ)pSE/N—c,BSE/N+rG

%:cpSE/N—rG+pE

%:cﬂpSE/N+pE—5Eq—(l—5)qu

%:cﬂ(l—p)SE/N—pE—5E—(1—5)wE
0]
dd—V;/:(l—é')wE+(l—5)qu
£:5E+5Eq
dt
Y _ g1 +w)
dr
dR
 —vH
dt 4

DOI: 10.12677/aam.2023.127321 3213 IR Esid


https://doi.org/10.12677/aam.2023.127321

MRt HEORIE

| RImEE

W TCAER 2
5 gz

Eq #FR R AY
BIRE

Figure 1. Crowd conversion diagram
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Figure 3. Decision tree classification diagram
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Table 2. Parameter values in the early stage of mesh screening
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Table 3. Parameter values in the later stage of mesh screening
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Figure 4. Model simulation of the community daily number Hj of positive
nucleic acids precise solution and actual quantity comparison graph
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Figure 5. The daily positive number Hp, of nucleic acids in the isolated popula-
tion simulated by the model is accurately solved and compared with the actual
quantity
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Table 4. The number of controlled regenerations for the SEIR model
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Figure 6. Dynamic propagation rate plot
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Figure 7. Community lurker £ number Milstein solution number change graph
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Figure 8. Quantitative change plot of Milstein’s solution for Eq of infected
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