55 28 555 2 1] (L T ¢
JOURNAL OF MANAGEMENT SCIENCES IN CHINA

2025 42 H

Vol. 28 No.2
Feb. 2025

doi:10. 19920/]. cnki. jmsc. 2025. 02. 004

A DR 3 5 180 & e 3 B 5 B M B IR 5T

Lker, &

R, 3 A

CHIZRIBYE R A# Ry Bt , DFRg 250014)

 E: RATRRENERTEY R EARN A R AR B0 K. de TR R A4
BABAERER X EGFA ESRE XH—RRTREFG 5P, AMdLS#ER
A S if fe by P A AR RIEA DA, HAREBH T RERE, RETAREAS®ZA. K
BRI T R R0 A IE, WREBRBARIENG A AN, A0H Bk
F AR EEAREEBOETEZRT, TREANREEHBREHBEX, KiTAT AT,

2= KK,

YR S 2R A 0 R AL, 3 T AT

B R EHRGVER Y REEEH N F T

A2 NBALAS BAnB0G A AR T EE PR E o A v i 3h & 2 A A T Peik BeARom & 1 36

EVEACE

KR : mEEE; REII; HAFFTE; BHRE

FES RS €931 XERERIRAG: A

0 3

][I

AR BT ATV 75 e 5 | 4 T T S Pl g
RFATRG, EAAHERAE A 2 B s B T R
(ORGSR, 7518 AL R 00 TAE P R B ) &
TR BT 04, 519 RAUE B ARG 3
FREABIE ™ R AT 0 T IR XN T
By AR B A S e NS B R A
TR BRI SS , R AR 2 A4 1) T B s

IR % B2 A% 99 T A 56 1R 23 I AR 14 46 1
B8, R T R UL R 0 1, A O 7
AR 307 ) B4 2 B I R AER N L B2k
PEANELSZME™ , AR e LT LA RO L
SN RN 2 Y N | O F =3 AL N OR=R il
AT LR 2 FAR B 7 R A0 B B 25, AR
WIREEALRE ", LR R AR T M 15 B0 1L 35 F &
Wl OL, AT LU B R A AR, e, A
ERE s B TS, N

@ Wk HIY: 2021 11 - 105 277 H . 2024 -08 - 11.

XEHS: 1007 —9807(2025)02 - 0050 — 14

R R A

T30, N Sl R R R A 1 1) T 2
L BB, BT AT I R
N AT LA A L 75 4%, ot e
WA AR S IOER, AR S i
BEAS R ARG T3 L T B A 2 3 TR AL
BRI, 7 I T S A M AS RO P AT
Jiti, — A PIEETT REfE 700 7 ARG, 2 S Bk
e NBRh 67 f5 22 217 S 4h, NI shid fighm
G ST AR SR RBE T 25620 Pl A 1 3 3
592 BE A7 280 ok A A% e i 1) 4% 4 Y [T A A% e
}\ﬁ[zll.

FIRWFTE R 22 IR S LR I A AL s
USRS S P R AT 5 s AR
5 BN 11 3 55 5 A% 3 09 A G 25y 1o 45
B2 DD S BRSO SR WA DR I A
SCRFE A, BEAT R o SR s By — i 19 A
Vi BCAN, B R JE ) P X Y R A

FEETH : ERARPFIERTEBIIUH (72171136) 5 INAA w458 G AT BT RIITH (2022RW066 ) .
VEH WA SPL(1971— ), 2, IWHRMEA, W1, Z3%, WH1+H4:S0f. Email; yinghongma71@ 163. com



42

BT AF : NSl -5 BB AL X 2 AL ) R BT

R R, HRIBCRATRRE , AF T
TR H PR N, ABFSTRL A 24
SR S PR R, AR T AR N R Bl AR B
IRE AR, T MRS (0 DR R A4 1k
K153 =A K B B e e 5L a b, E A AR
JIBE N PR SR BN D sl S
R 1 T O T SN P 1 — IR AR, 37
J& TR PRSI E AL )
JEFIN 3l 9855 PR 9 o 5 A% 4 2l g 2 A L.
TP A RN 1 30 Sl P A 2 W R R A A%
IR A M, A RE 5 A5 br
VAR50, s Tl ERE L 1 BRI H
VBN E PR T L DR T T 1L, I RE Y
HEFFRACF- B L B .

1 HiRSH

Koy e U 1) 23 1 3 2020 4F 1 H 20 H—
2021 4£7 H 31 H, = Hm: —EiaEft
FRACHE , 53391 DA v T 1 5 47 ) o 0 3t 2 D
B K DA AR R 2 B 2 PO 0 © SR A (TR TR 2R ) 5
RN HLEh B, ok A v E A A A A A Y
FOCEHRY; =R A S AL AR B, A sk
HURF Rk B AR FRT AL SO [ Y 427 ZEAR
AR5,

1.1 REEELE
TRRE AL HE BRI A 321 IR A 2020 4F

(a) BB 1— o o e 17 B B

1 H20 H—2021 47 J 31 H#¥E%A: H 2 A%
CHr¥aHRi2 BUERIL B2 L S TORE IR e
H) A ABCGH G A BIHA ) VB D il
FINAE IS L EA S R EE S I E
B 1R 1R H OB e NBORiS A\ ERBE 8] i)
AARIEOL, SR A A ZE AR R, S R,
BN BUEZ T2, T HAE G ERTEA.

HRAE R BE AL RE IGO0, A 0B A5 4 1 A 4
SR =ABEL, A BImE 1 s, B 1 (a) #a0E
FEPLHLRRBEE, M 2020 4E 1 H 20 H—2020 4
2 H20 H, PIgM&MIEEAAES d ~9 d BYIEIR.
e 2020 4E2 H 12 HBZ & A — A R,
14109 A FEAEW H P B 2 2 jif i i N &2 46
ORIy TU#EZEAE 2020 4F 2 F 5 H 38 e ot
PR TR A R uE, BirZarlmR s & .
WA B, BT 2 N ECR . 0
BEAEAE W, R TSR A 10 AT
i, AN B GERAB] AR A TSR B L(b)
SR BE AT B R U2 B Br, M 2020 4F 2 H
21 H—2020 4E5 H 6 H, 4 H# 2 N5k
TR, T RS T R A5 b DX D U
HATRRS, BRI T RER SR mE T
SPIERDUR ;s B 1 (o) B AR SIS RN #EL
FEME:, M 2020 4E5 A7 H—2021 467 A 31 H,
WG R LR C IR &1 T 5 WA KRR iy 2 K
H 3712 B 50 A LA, 7 75 E% e BIUARE J2g 1%
FHRIPIABTEL.

(b) B B 2— L4 d BE 2 B B

1 REREH=ZIHER

Fig. 1 Three stages of the virus diffusion

@ e e

www. chinacde. en
www. nhe. gov. cn
www. mot. gov. cn

www. gov. cn, paper. people. com. cn, xinhuanet. com



i

Bl

i 2025 4£2 H

e
i

() BB 3— o 73 AL 18 10 i AL HL B B
ZE1

Fig. 1 Continues

1.2 ANOimzh#izE

N VSR M 2 5 X 4% . i
B S N R, ARBF5ELL 2019 41
AN T 3 e S B E, J3 B 2020 AE 1 —
2021 4E 7 AR AR sh B A0F5E e KN
Tl SRR AR (H) V8% (R) VRMT(A)
KB (W) SE5giE s i T N A 0 Z L, e M.
PLA Jgmf ) B0z, J055 @ AR50 ¢ 0K BB R
WA KK B iR % 3 i o il Ho(0) L Ri(1)
A (e) W (e) , BRI A N R sl S M (1) =
H (t) +R,(t) +A,(¢) + W, (1), Hri w2019
A 2020 A 2021 A, t FTos N1 H ~12 H. K 2
IR T M (2019) FIM,(2020) [FIHA N H3)
BRI . B4R, 2020 AE RN Fi Bl &/
T 2019 47, JEHIE 2 A F A R 2 = E
. A, BRI R AR B N H R Bl %L
i, Ak 3 (a) A 3 (b) 205 JE 7R E Y 10 4K
R N /AN T AR N SN PN S R RS oy
T B 2 — 2 oK, 2019 FEEAH AN
i Bl R TC IR S TR IR T PN AR I A B I Bl AR A

&2

L 2020 AFXF R A AL, 32 Ry B Lk B AL 1
WHEY K, EZRBEESLERBAT R KR E
BT, B XN O s, s H S N B
1751 B ] AR K BLR £ 3 45 1] RE 5| & 75
PRTALAR , £5 HUAB Sl Hh Ao 47 0 5 e T s B T
/NS /e 1/ A
1.3 FEEBHIEBCRMEKERL

B 5 5999 B A% 47 Vi BB SR 45 it 8 )
8 A e, FE g 2020 4E 1 H 20 H—
2021 4£7 A 31 H. Hdr, 2020 4 3 H—2020 4
4 HA 14 WUEEIR AR BOR U, S KA
(AH A MR R [ bR o)y, & SCHE 59 B
R IZE RN X R WE 4 (a) fiw. ﬁl]
2020 411 HHi &R 2 ﬁJ\jCﬁ: E'JET’WQ
BRI Ma it B NS - ke
)5 2021 41 H EI’J%ZjCi/J\mm I%ﬂﬁi?ﬁﬁ
SRR Hh I AR R AR SRAR SR A DG E . B IR
238 A 5 15 G B 45 A OG  SCAS bR, SRl g
10 279 f , ot 55 1 5 & AR W 1A BLBUR 1 e
B EAIEAR —S, E 4(b) FiRs.

EEAORNE

Fig. 2 Data of people travels in China
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Fig. 3 Data of people movement in 10 big cities and 7 provinces in China respectively ( Unit; ten thousand)
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Fig. 4 Policies and propagandas relevant to virus diffusion
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Fig. 5 The numbers of media propagandas vs infectors
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Fig. 12 Comparisons of numerical simulations of formula (4) with empirical data
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The impact of population travels and media propagandas on epidemic diffu-

sion

MA Ying-hong, LI Ran, LIU Lun
School of Business, Shandong Normal University, Jinan 250014, China

Abstract: Epidemic diffusion has made great damages to human life and development. Controlling epidemic
diffusion is an important issue for all social societies. During the fight against public health emergencies, gov-
ernment have made arduous efforts to control virus diffusion to ensure people’ s safety, such as strengthening
media propaganda, controlling population travels, and so on. In this paper, sets of heterogeneous data about
disease diffusion are collected and combined. After a careful analysis of the data, the disease diffusion process
is divided into 3 stages. Media propaganda and population travels are quantified with parameters, and the clas-
sical states of disease transition model are extended from 3 to 5. A two-associative-strategy disease diffusion
control model, based media propaganda and population travels, is presented. Numerical simulations and em-
pirical data fittings demonstrate that the two-strategy control model is efficient and feasible in deceasing epi-
demic diffusion.

Key words: epidemic diffusion; data analyze; dynamic equation; control strategy



