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1+2+0+1+3+2+1+1+2+1+2)/10=15

1 15
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basic reproductive number = R, 1
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reproductive number Ry, = 1.5 x 27 = 405
attack rate rate
cumulative incidence
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dS/dt=-pBx kxS x|
di/dt= BxkxSxI1-1I/D

dR/dt = I/D
S SxI
6

Svs. S, Svs. I, Svs. R
lvs. I, I vs R,
Rvs R

S wvs. | S 1

S 1000 I 1

dS/dt=- B x kxS x1=0.00015x 12 x 1000 x1=-18
di/dt= BxkxSxI1-I/D=18-1/1=08
dR/dt=1/D=1/1=1

1 0.8 18
998.2 1






R, =0.00015 x 12 x 1 x 1000 =18 R
S 1/0.00015 x 12 x 1 = 555.6 R
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R, =0.00015x 12 x 1x100< 10
10,000

1 7,800
R, = 0.00015 x 12 x 1 x 10,000=18

2000
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Number of bacteria = (Ro) number of generation

10,000 Ro 18 3 5,832
4 104,976 10 100
Ro 0.18 1,000
RO 1.8 12 1,000
I R R
10,000 Ro 18
1 18 R 18
324 R R 19
324 5832 R R 343
R S 1,000
10,000 S
1,000 I 100



SEIR

dS/dt=-b xS x|
dE/dt=b xS x| Ex(1/D)
di/dt =E x (1/D) | (1/D)
dR/dt =1 (1/D)

1000 1
18
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1/D

1/D
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Stochastic variability

100 1000
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05, 05 100
500
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(stochastic variability)
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stochastic variability
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deterministic model stochastic
variability
1000 20 extinct
stochastic variability
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(steady model)

Closed model

m X N
MmXN=mx(S+1+R)
mN
\.‘ ¢
}\‘ mS
| |
T ml
| l\‘
mR
d=1/D

dS/dt = mN mS-bxSxl
di/dt=b xS x | ml - dl
dR/dt =dl - mR |
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100 13000 13000

m = 0.013 / year, b = 0.0015, d = 30 / year [D=12,
d = 0.0833 (x 365days)) 3 15
stochastic variability 20
2 11
CLOSED
STEADY model
SIR model latent period (g = 50) SEIR model

latent period
latent period
latent
period latent period,
infectious period
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Cosign function with an annual cycle

1
SEIR model

20
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di/dt
di/dt> 0

di/dt=bxSxIl ml-dl>0

bS/(m + d) >1
R = bS/(m + d) >1

reproductive number

m, d, b

The basic reproductive number = R, (N)
(N=S) 1
Ry = bN/(m + d)
(reproductive number) R
R=1
(N+)
Ro=1
Ro=bS/(m+d)=1
S=(m+d)/b=N;
m=0.013, d=30, b=0.0015 N+

N+ = (0.013 + 30) /0.0015 = 20009

2
(stochastic model) 2 3
1
1—2
N+ CLOSED model
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mxN=mx(S

+E+1+R)
mN
\“ ¢
}\A mS
bSI ¢
}\‘ mE
gE
T ml
dl ¢
>\‘ mR
g = 1 / latent period, d = 1 / infectious period
dS/dt=mN mS-bxSxlI
dE/dt=b xS x1-gE - mE
di/dt =g dl - ml
dR/dt =dl - mR
SIR model SEIR model
period infectious period
latent period
dE/dt

dE/dt=bxSxI ml-Ex(1/D) O
bSI E(g+m)

latent period

di/dt =0

di/dt=E x (1/D) ml - | (1/D)=0

E =1I(d + m)/g

Latent
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bSlI [l (d + m)/g](g + m)
bS  [(d + m)/g](g + m)

R = (bSg) / (d + m)(g + m) 1

1 Ro

Ro = (bNg) / (d + m)(g + m)

Ny
R = (bSg) / (d + m)(g + m) 1
S =[(d + m)(g + m)l/bg = N;

Ny
SIR SEIR R latent period (1/9), infectious
period (1/d) 2—3

m=0

SIR; Ry, =bN/(m +d) = bN/d
SEIR; R, = (bNg) /7 (d + m)(g + m) = bN/d

N = b/d

latent period, infectious period

R, = bN/d, N; = d/b
R, = N/N-

RO RO 4 RO
100
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