% AEF e ¥

APPLIED MATHEMATICS AND MECHANICS

FFKolmogorovAl [a] 2P F BIH I N1 B I 315284k
RE%, B=—

Dynamic Changes of Influenza A/HIN1 Epidemic Evaluated Based on the Kolmogorov Forward Equation
YAN Qinling and TANG Sanyi

TELR I View online: https:/doi.org/10.21656/1000-0887.420243

HEAT BRRRNER IR HAt SO

Articles you may be interested in

B UEHTNOfE BRI ) 5l 27 73 A
Dynamic Analysis of the Avian Influenza A (H7N9) Transmission Model
I AR 12, 2019, 403): 311-320

v FHRiccati—Bernoulli%# B 5 FEsR il XjEé)%‘ﬁSchmdingerﬁf% F(2+1 )gﬁﬂ Fﬁ‘f&"Ginzburg—Landaujiﬁ'z

Solution of Generalized Nonlinear Schrodinger Equations and (2+1)-Dimensional Nonlinear Ginzburg-Landau Equations With a
Riccati—Bernoulli Auxiliary Equation Method

N FHEEER 124, 2020, 41(7): 786-795
A3EC ) SR A RIBE G M (1, 15578 K v

Non—Equidistant GM(1,1) Models Based on Fractional-Order Reverse Accumulation and the Application
N FHBCER T2, 2018, 39(7): 841-854

BT - LR B FE A

Block-Sparse Signal Recovery Based onl;~1, Norm Minimization
N FHBCET 2. 2017, 38(8): 932-942

—ZEHA Bk BE BT ATV - LB AR R 1 B 2450 br

Dynamic Analysis of a Class of HIV-1 Infection Models With Pulsed Immunotherapy
I FHECE 2. 2019, 40(7): 728740

B+ D) ZERF 18] 43 BL I KAV -Zakharov—Kuznetsov 7R A8 4332 53 HT B LA Tk i
Dynamical Analysis and Solutions for (3+1)-Dimensional Time Fractional KdV-Zakharov—Kuznetsov Equations

N B A2, 2019, 40(12): 1345-1355




N = ) % Applied Mathematics and Mechanics

43541 202244 A Vol.43,No.4, Apr. ,2022
© N HEE 1229725, ISSN 1000-0887 http://www.applmathmech.cn
#T Kolmogorov B [al 77 2 1HE FHEY HINT A%

RIEREEL

(1. K2R BE2ERE, VU9 710064
2. BEPOIRVE RS BeF 550240, P04 710119)

(RFI %% B =—KA%)

WE:  IETARACT B9 G Ye et 8y i LI 7 BRI A5 1 Yo oq B 17 B v A B2 22 P IR 5 L A0 17385k Ty v 2
S FAWBIA . KRS AUk B E T AR T AYTE L. 113 T Kolmogorov Fif [t 512 (KFE) #5344 /K -
AL Y AR, S (NS T B K 1Y) o A AR DL SHe il s TN A 2 g 9 1R, 177 EL T A ] 2% i A FetR S & AR . TR,
FT 2009 4EPG 2T\ BEBE H B HINT JBd, oy T 26 At 38 I A MR DR SR OB, DLEf @ AT el s 5
HE—24h, ARG YR AR AR TP A RS AOME SR A AT, FE TG R4 STR B, it Markov i 2 #fE 51} KFE. 4%
SRR B BUERf KFE 7] LIS B AR K SRR TP R RS & A AR A3 | 5™ B 1% ) 1] B R I AR,
MITRESTPR . BRI T % A8 HINL SR GRG0, BRICA B T e i 7 FR 8 HINT REfs B .

% $# : WUHINI; Markovidf#; Kolmogorov i (KFE); Kk Euler (IE) ¥ &MU
RESES: 029 XERFRERS: A DOI: 10.21656/1000-0887.420243

Dynamic Changes of Influenza A/HIN1 Epidemic Evaluated
Based on the Kolmogorov Forward Equation

YAN Qinling', TANG Sanyi’
(1. School of Sciences, Chang’an University, Xi’an 710064, P.R.China;
2. School of Mathematics and Statistics, Shaanxi Normal University, Xi’an 710119, P.R.China )
(Contributed by TANG Sanyi, M. AMM Editorial Board )

Abstract: The individual-based infectious disease models show the important role of stochasticity in infectious disease
prevention and control. To study these models and then determine the ranges of predictive variables, an increasingly
common approach needs event-driven massive repetitive stochastic simulations. The study of the individual-based
infectious disease models based on the Kolmogorov forward equation (KFE), not only could overcome the difficulty of
repeated simulations, but could consider the probability of each state simultaneously. Therefore, according to the data of

2009 influenza A/HINI1 in the Xi’an 8th Hospital, to determine the rate of behavior change, an individual decision-making
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psychological model was established based on social network. Further, in order to obtain the probability distribution of each
state in the process of infectious disease transmission, based on the modified individual SIR model, the KFE was derived
through the Markov processes. The results show that, the numerical solution of the KFE gives the probability distribution of
each state, the most serious period and the corresponding probability in the outbreak process of epidemic infectious
diseases, so as to help understand the transmission process of A/HINI1 epidemic more quickly and accurately, which is

valuable for the efficient prevention and control of A/HIN1 epidemic.

Key words: A/HIN1; Markov process; Kolmogorov forward equation (KFE); implicit Euler (IE) method; final size
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Table Al The estimated values and ranges of means and standard deviations for all parameters of model (A6) with 4 classical social networks

mean p min max best fit (regular) best fit (WS) best fit (NW) best fit (random)
6 0.35 0.58 0.4107 04751 0.580 0 04750
A 170 195 175.116 8 175.402 1 174.625 0 173.4850
T 6 8 6.761 4 6.898 6 6.8955 6.5109
£ 10 50 18.781 0 21.449 0 20.966 4 10.047 5
0.3 0.6 0.599 5 0.4822 0.5133 04145
Oo —-0.75 —-0.6 —0.6373 -0.7102 -0.613 6 -0.6317
01 0.001 0.1 0.009 3 0.060 8 0.059 0 0.048 4
(%) 0.65 1 0.7170 0.846 3 0.999 3 0.759 6
%] 0.01 0.15 0.065 4 0.092 3 0.149 8 0.084 0
O4 —0.75 —0.45 —0.504 5 -0.579 9 —0.497 2 -0.520 9
standard deviation o min max best fit (regular) best fit (WS) best fit (NW) best fit (random)
6 0.01 0.1 0.038 1 0.058 3 0.094 0 0.046 7
A 1 5 3.5916 3.8378 44589 3.144 4
0 2 0.625 5 0.800 1 1.1299 0.199 7
3 2 2 2.000 0 2.000 0 2.000 0 2.000 0
0.1 0.1 0.100 0 0.100 0 0.100 0 0.100 0
Oo 0.2 0.6 0.293 9 0.388 3 0.2109 0.396 7
01 0.01 0.4 0.3430 0.306 3 0.200 7 0.0100
(%) 0.3 0.5 0.3163 0.409 3 0.427 8 0.342 1
%] 0.01 0.1 0.0302 0.054 3 0.094 2 0.050 3
O4 0.1 0.5 0.100 4 0.406 1 0.499 0 0.1417
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