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Population in 2005 and 2025 according to the medium variant (with AIDS)

and the No-AIDS scenario, by sex and age group, seven most affected countries
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Figure 1. Deaths from plague in the island of Bombay over the period 17 December
1905 to 21 July 1906. The ordinate represents the number of deaths per week, and
the abscissa denotes the time in weeks. As at least 80-90% of the cases reported
terminate fatally, the ordinate may be taken as approximately representing dz/dt as
a function of t. The calculated curve 1s drawn from the formula:

dz N
y = q; = 890 sech”(0.2t—3.4).
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Figure 103. Influenza epidemic data () for a boys’ boarding school as reported in the British medical
journal, The Lancer, 4th March 1978. The continuous curves for the infectives (/) and susceptibles (§) were
obtained from a best fit numerical solution of the S/R system (10.1)-(10.3): parameter values N = 763,
So=762, 1 =1,p=202,r =2.18 x ]()_3fday. The conditions for an epidemic to occur, namely, Sp > p,
are clearly satisfied and the epidemic is severe since R/p is not small.
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The transmission dyvnamics of influenza in two
heterogeneously mixing populations, 5,, Ea,
F, and R, represent the number of suscep
tible, latent, infectious and removed individ
uals of group a, respectively, a = 1 stands
for school children, while a = 2 denotes the
remaining individuals., The dashed lines rep
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a specific host type produced by a primary
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Fig.5 Comparative epidemic dynamics of pandmeic influenza under antiviral
treatment with oseltamivir only for 200 school children with varying ef
forts of reducing the number of secondary transmissions between school
children. The reduction stands for the eflicacy of reducing the number of

secondary transmissions occuring between school children,
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HIV In Japan, 1989-1994

Fig. 1: Cumulated reported HIV cases in Japan Pig. 9: Cumulated AIDS incidence in Japan
(excluding about 1800 cases by contaminated blood products)
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Figure 3. Summary of the HIV epidemic among gay men in San
Francisco in the cohort born from October 1929 through September
1959. Monthly numbers of AIDS diagnoses (dots) are from adjusted
AIDS surveillance data and monthly expected numbers of serocon-
versions (solid line) are from the seroconversion distribution estimated
in Section 3. The expected number of seroconversions in month k is

NO.. The strategy in Section 4 is to find an incubation distribution that
makes the two patterns compatible.
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Back-calculation® R E

D(t):=RFEAIDSEE
F(t):=F&IE RS R D 7> B 2K
B(t): =8 RHIVEEZEE#
A(t):=AIDSHRIEE #

F(r) = a1 —£(7)).

— D(t) = X F(r)B(t — 7)dr,

dD(t) R J -
At) = —I,'—“' = / F'(r)B(i — r)d1
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Fig. 1. Cumulative AIDS cases plotted as the cube root versus
time as reported by the CDC (date in years). Data for years prior to
1982.5 are statistically unreliable and, therefore, not shown. The data
are adjusted to account for increased reporting delays in 1987. The
best fit, A = 174.6(¢t — 1981.2)> + 340, shows that AIDS cases grew
as a cubic polynomial between 1982.5 and 1987.5. Also shown are the
cumulative data broken down into subgroups according to race and
plotted as the cube root versus time: 1, White; 2, Black: 3, Hispanic;
and 4, unknown. The dotted lines are an extrapolation of the cubic
slope, indicating that the wvarious sexual preference groups were
seeded within a 6-month window. This implies that at least one
individual in each of the four sexual preference groups was a member
of the original high-risk group (rg = 6 months). Four racial categories
as well as the standard metropolitan statistical areas also reveal the

same cubic behavior.
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FiG. 2. Distribution of new-partner rate for homosexual men
attending sexually transmitted disease clinics in London. The graph
is generated by combining the data of T. McManus (partners per
year) and C. A. Carne and 1. V. Waller (partners per month) (6). The
broken line shows the inverse cubic slope with the same mean as the
data, 2 (p)’/[{p)) + p]’. These two studies are biased toward
high-activity men. Other randomly chosen samples (14, 15) have the
same p~# behavior for large p, but with a larger fraction of the sample
atlow p. The variance of the distribution, o/{p) = 12 for the raw data,
is well approximated when B8 = 3. If B = 4, o/(p) = 4, which is a
poorer fit.
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Fi1G.3. Thedistribution of males (adolescent to 30) versus sexual
outlet frequency. Data are plotted as the number of individuals
versus frequency per week, f, on a log scale. A line with a negative
slope = —3 is a reasonably good fit to the data above the mean, (f),
demonstrating that the distribution above the mean is inverse cubic.
The data are from Kinsey et al. (17).
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FiG. 4. (Left) Calculation of the fraction infected versus risk behavior at various times (¢ = 10, 15, 20 . . ., 40 in arbitrary units) when mixing

is biased. After the individual with the highest risk behavior (r = 174) is infected at ¢ = 0, the infection grows to saturation in the highest risk
groups and moves progressively to lower risk groups. The distribution in risk behavior among the population, N(r), decreases as r—3 (broken
line). The sum of all those infected grows as 2. These numerical results were generated by using our general model. The out-of-group mixing
fraction, F, was modeled by a Gaussian curve, whose full width at half maximum was 40% of the risk behavior r. The fraction infected is always
below the broken line because individuals with AIDS are removed from the fraction infected. (Right) Numerical results of the model with
homogeneous mixing (F = 1). Again, the earliest infected individuals are in the highest risk group. In contrast to biased mixing, however, the
fastest growth of infection occurs in the average risk behavior group, contrary to CDC observations. Early growth is nearly exponential and
the number infected at any time is larger than the biased-mixing case, because a smaller fraction is saturated.
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