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(average age at infection)

age cohort effect




Anderson & May

Deitz model

R, = 1+L/A
L = expected length of life, A = expected age at infection

Anderson & May type Il survival
survival

R, = L/A

Ro L A
Ro type | type Il
Ro
Incidence rate (= incidence density, Iy, 1)
lg=1/A
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Prevalence (P), Incidence (I), and Duration (D)
SIR, SEIR models ly

ds/dt = - bSI
= |

()

(Infectious contact: 1)

ds/dt=-DbSl=-1,S

type |



S; = Seexp-Il4t

exp-Igt

cumulative incidence (Cl)

attack rate Cl

Cl = incidence / number of people at risk during the time

Cl = number of infection / the number of susceptibles at risk during the time

attack rate  rate proportion 0-1
100 50
attack rate 50 attack rate Cl
iId CI ld
/ person time Cl Cl<0.1
Prevalence (P) = I, X D (duration of the disease)
P=(4yxD)/(1+IlyxD)
P/(1 P)=Il;xD
P/(1 P)=
incidence people at risk
(closed papulation) Cl(attack rate) Ro
SIR model closed 4
dS/dt =dS =- bSI = - bS/d
drR/dt d I
So, S '
(o] ) ( R0
reproductive number )

S, = Spexp-(b/d)Rt

events

basic



S=N@1 CI R =
N x Cl

N(L Clh)=Nexp (b/d)(N x Cl)

Cl=1 exp (bN/d)(CI)
basic reproductive number RO = bN/d

Cl=1 exp ROxCI

Cl
an
|

Ro Cl (attack rate)
Ro RO

equilibrium value

closed model
steady state model host  parasite
(equilibrium position)
equilibrium position steady state SIR

model

dS/dt = mN — bSI — mS
dl/dt = bSI —dl —ml
dR/dt =dl - mR

3



di/dt = bSI —dl —ml = 0
bSI =1 (d + m)

bS/(d + m) = 1
S=(d+m)b

S*=(d + m)/b

S*/N= (d + m)/bN

Ro = bN/(d + m)

S*IN = 1/Ro, S*=N/Ro

dS/dt = mN —bSI - mS =0
bSl = m(N - S)

bSI*/N = m(1 — S*/N)

dS/dt =0

S = (d + m)/b, S*/N = 1/Ro

b[(d + m)/b] I*/N = m(1 — 1/R0)

I*/N = [m/(d + m)](1 — 1/Ry)

I* = N x [m/(d + m)](1 — 1/Ry)

S*
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dR/dt=dl-mR =0
mR =dI

R*, I*
mR*/N = dI*/N

I*/N = [m/(d+m)](l - 1/R,)

mMR*/N = d[m/(d + m)](1 — 1/Ry)
R*/N = d[/(d + m)](1 — 1/Ry)

R* =N d[/(d + m)](1 — 1/R,)
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S*/N, I*/N, R*/N  steady state population Cl* equilibrium value

(Oscillation)
parasite
Anderson & May
A latent % infectious period D

T = 27 (AD)¥?

epidemics



