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A Mathematical Model on the Efficiency of
Regional Lockdown in Epidemic Dynamics (/&
REGRIAFTIVRCHITBZRANOYIAT Y
DOHMRICEATIHIEETIL) Lockdown is one of the

effective methods to prevent the further spread of an
epidemic, though it may bring about economic and
social difficulty in the community. To balance the epi-
demic control and social activities, the policymaker
needs to choose a better policy to take account of a
balance of them. In this work, we consider a mathe-
matical model of epidemic dynamics to theoretically
discuss the efficiency of lockdown, for which we intro-
duce some different types of lockdown with respect
to the degree of restriction on social activity. By our
analysis on the model, we find that the complete lock-
down with the strictest restriction on the mobility
is not necessarily the best measure to suppress the
spread of an epidemic. The weak lockdown with the
minimal restriction may has a higher efficiency than
the complete lockdown.

[ S'(I

Ishfaqg AHMAD
FALKAER B BR AR BRI A H K
Population dynamics model for the effect of

isolation on final epidemic size In this thesis,

we examine the effect of limited isolation capacity on
the final epidemic size, defined as the total number
of individuals who had the experienced of the dis-
ease. In many countries, there has been a shortage of
medical resources under the outbreak of SARS-COV-
2. The isolation requires a specific space with highly
organized conditions to keep the infected individuals
away from the other community members, so that
there must be a certain capacity for it. With its too
small capacity, the isolation strategy may break down
at a finite time on the way of epidemic process. Our
analysis on a mathematical epidemic dynamics model
derives a critical value of the isolation capacity below
which the isolation reaches the capacity in a finite
time in the epidemic season. In addition, the model
shows that the final epidemic size could have a dis-
continuous jump at the critical value of the isolation
capacity when the spread of disease is very slow and
the recovery from the disease takes a sufficiently long
time. From the viewpoint of a policy for prevention
of a transmissible disease spread, the isolation of de-
tected infectives is one of the possible choices. Our
result implies the necessity of a sufficient capacity of
the isolation in order that the isolation works effective
to suppress the final epidemic size.
Elza Firdiani SOFIA
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Mathematical Study on the Social Situation-
Dependent Prevalence in Epidemics The main

purpose of this work is to investigate the estimation
of social situation by using infection probabilities in
the case of disease outbreak in a certain community
with members who have different level of activities. In
our modeling, we take into account different phases
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of human activity, whether it takes place solely in the
private situation or both private and social spheres,
followed by the division of the community members
into two classes: active and less active. We found
that there is a dependence of the infection risk upon

the community structure and activity. Our analysis
implies that there are critical conditions for the class
size and human activity with respect to the infection

risk for a community.
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BHBER SHBERE 121,000 93,538
SAGRIFIRY—ER 310,000 317,724
BHHER 100,000 2,200
B Skt~ 400,000 (*5) 100,600
N 1,569,000 716.238
FRE CREERR) 6,470,000 7,237,302
&t 8,039,000 7,953,628
[ 20224EEE P 2022{FEEERH
[3N
71 2,030,564 3,434,670
BA(— &Rt LY) 400,000 100,000
i 760,000 (*8) 701,202
14 3,130,564 4,235,962
3
FRRER(E EREE, K1) 300,000 146,500
CIKREH (& ERZIR) 0 0
RAGRESE 300,000 0
SMBAFASHE (S EFHRIAR) 0 0
N3 600,000 148,500
FRECREERR) 2.530.564 4,089,462
[ 3,130,564 4,235,882
[ e

) FHABEHERLELCEABE AR TREBES =28, 20235 B UMIZCOFB (THIRR.

(+2) 2021FEEFDBET HE2022481 AICH LTz,

(3) PUDALRIbDDPISIRIBE.

(x4) PISAK 20235E8 A31 AF TR,

(x5) 2021 FEEESORTLSHMIEFITBYAThII-HRE,

o8) FHLLRRDFETL S I&Y, EFFREOTREBBENEORARDRABLER D=,

EEWt

SttEm /:di 58 %%

AABEE WP 20NN ERONTI-HF SEBHEM<. £ TAEITATEh. REESILBYARICEERBLELE,
2023 &% p23s
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BAHELEMER
2023 EEFHPITRN-2024EEFH

REHE NE H—H
(BMITIRIR (£20234E8 B 24 HIRFE)

—fERE 2023FEFHE 2023 F ERITIRR 2024FETE
UZA
R 6,795,000 7,237,392 6,679,000
ES 1,000,000 919,200 1,000,000
KETE 0 0 0
MF¥FE 0 13 0
i 7,795,000 8,156,605 7,679,000
X
—a1—RLA— BEE 35,000 (*1) 168,300 35,000
Za—RLA—N99 ZENRI 90,000 0 90,000
—a1—RLA—N99 ZBE 42,000 0 42,000
—a—XL%—N100 EENRI 95,000 0 95,000
=a1—ZL%—N100 EEE 42,000 0 42,000
—a—XL%—N101 FRENRI 95,000 0 95,000
—a—ZL%—N101 FAERE 47,000 0 47,000
BE(E RXE, KE) 100,000 0 (*9) 100,000
BIEES BIEE 10,000 0 10,000
BERERE 15,000 7,260 15,000
H—N\HHE 30,000 0 30,000
EHERE SMRESE 270,000 (*2) 73,399 (+10) 270,000
KREEEITIFH—ER 320,000 (*3) 322,872 330,000
WebRiH L AT Ln 100,000 (*4) 22,110 23,000
ECHRRFruby—IL 70,000 (*5) 73,227 74,000
FUSAV RN —T 40,000 (%6) 15,840 16,000
R—LR—JERFRE 0 (*7) 110,000 0
EHHERE 10,000 4,900 10,000
HASEA~ 100,000 100,000 100,000
Ve 1,511,000 897,908 1,424,000
FliEE (REEBRM) 6,284,000 7,258,697 6,255,000
i 7,795,000 8,156,605 7,679,000
RIS 20235 EFE 2023 ERITIRR 2045 EFE
URA
i 3,935,000 4,089,462 3,258,000
BA (—REHEY) 100,000 100,000 100,000
bl 0 0 0
Hi 4,035,000 4,189,462 3,358,000
X
ERXRRE (& ARXE KE) 300,000 300,000 300,000
CIKK&#E (& EFREMHB) 0 (*8) 630,801 0
RARERHE 300,000 0 300,000
JSMB-CIUK2025 £15F #9& 0 0 (*11) 1,000,000
KSMB-SMBE R A= & (& HF k& #8) 0 0 (%12) 500,000
INEH 600,000 930,801 2,100,000
FlnE (REERM) 3,435,000 3,258,661 1,258,000
Hi 4,035,000 4,189,462 3,358,000
=
(%1) NL97, 98 D ENRRI & D37 $h 1 V& 2023 (24T 1128

(%2) AR YRA AL I

(*3) SMOOSY FI| F#¢
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(x6) DropboxMEEA (124 A 4)

&7) FRI—LR—DDYZa—TF NERFELIf=20,

(+8) CIUKEFEMAAE) 78 LIR105H
(9) EEIT2FRETHEBEEN BT

(*10) 20234 EE ¥ 75 F 5% 170,000/ + ROBOT PAYMENTF| FIZ{%% 5% & F100,000M ,
(%11) 2014 FEDISMB-SMBE R AR DEH F KRNSO RS FEFHEE L

(#12) KSMB-SMBE FER MM &%t £
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