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1981 1999 26 3
1986
50
3 1
100 30
BCG
latent period, infectious period, recovered period
Skin test Sputum test Chest x-ray

Susceptible (S) - - -
Latent (E) + - -
Infectious (1) + + +
Immune ® + - *
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SEIR T
(T=E+1+R)
Waaler data
N=1000,000, b = 0.00000125/year, m = 0.019/year, g = 0.0085/year, d = 0.1/year
S'=mN - mS — bSlI
E' =DbSI -gE -mE
I'=gE —-dl —ml
R'=dl - mR

N———

population
1—2 2
la=bl,A=1/l4 (I1d: incidence of disease, b: Bxk, A:

average age of disease onset)



infectious period
36,000

34,500

22 23
m=0.019
100 98.1

N x (0.981)x = N/2
Xlog(0.982) = log(0.5), x = 38.16 years old,

g=0.0085/year Latent period

1/0.0085 = 118 years
infectious period
1/0/1=10years

76 latent period 118

period

0.019

76

infectious period 10
latent



(b) bo=0.000002 b = bo
X (tmax — 0.95time)/tmax; tmax = 500
M MoX (tmax — 0.48time)/tmax

millennium
HIV AIDS
latent period 1 infectious period
latent period g = 0, infectious period

d=0.1

Ro = bN/(d + m) = 0.00000001 x 1000000 x Pwiv/ (0.1 + 0.013) =0.1/0.113 = 0.885 x
PHiv

AIDS  prevalence Ro
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BCG

BCG
meta-analysis
70

BCG

BCG

1942

12

53

year

50 60
(JAMA 1994,271:698-702)

12
(by Alex Langmuir)
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130

1943

B case

53

133 BCG

53

10 mm
1942

1942 2 BCG

105

200
BCG

70
17



12

1942 12 1943 3
1942 12 1943 3
A 53 46 86.6
B 41 24 58.5
C 6 0 0
D 5 0 0
105 70 66.7
1943 3 70
29 32
4
1942 12 263 130 BCG
133
368 12
3 12
1942 12 130 4 9
1942 2 BCG 133 3 3
1942 12 70 6 14
1943 3
1943 3 35 0 0
368 13 26
9
9 10 3-9
1
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1.9
Taught by suspect teacher
Exposed Not total
Converted 46 24 70
Not 7 28 35
Total 53 52 105
Risk 0.87 0.46 Risk Ratio 1.9
1 exposed
1 not 1
1
Taught by suspect teacher
in the basement classroom
Exposed Not total
Converted 46 24 70
Not 7 23 30
Total 53 47 100
Risk 0.87 0.51 Risk Ratio 1.7
Taught
in the basement classroom
Exposed Not total
Converted 0 0 70
Not 6 5 30
Total 6 5 100
Risk 0.083 0.1 Risk Ratio 0.83

Risk ratio 0.5



Taught by suspect teacher
in the basement classroom

Exposed Not the same day total
Converted 46 0 46
Not 7 6 13
Total 53 6 59
Risk 0.87 0.083 Risk Ratio 10.5
1
12
NO
22
10
10
12
BCG

12

12



