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This shows a schematic of the SIR model............ccocooviiiniiiiiis
The left figure shows the time series oscillating around the predicted
EE and the right figure shows a phase portrait of the same simulation.
The star represents (5,1) and the line represents the EE. Parameters
are given in Table 1 with RO= 6.9986 and a stable EE.........................
This graph shows a stochastic realization that fluctuates about the EE
and then spontaneously dies out. Parameters are given in Table 1 with
initial conditions (S —1000,1 + 1000) with RO> 1.....ccccoiniinivninienn.
Figure 4a shows a histogram of the density of 40,000 stochastic re-
alizations beginning at the EE. The white star represents the initial
conditions at the EE. Figure 4b shows a histogram of the density of
the last 600 (S, 1) pairs before extinction. Parameters are from Table
3 with no vaccination. RO = 14.9701 > 1 predicts a stable EE but
dieout occurs at a mean of 105.8513 YEAIS.......ccccevevveeeiereie e,
This graph shows an example of how the susceptible and recovered
populations approach the DFE (black line) as time continues after
SPONtANEOoUS EXEINCTION......cciiiiciccc e e
Figure 6a shows the average time to extinction over 2,000 realizations
for different population sizes. Figure 6b gives the natural log of this
same data showing that the relationship is exponential...........c.cc.cocuene.
Figure 7a shows change in Rqas vaccination rate increases. The hori-
zontal line at Rg= 1 shows where the stability switches from the EE
to the DFE. Figure 7b shows the number of infected at the EE and
DFE, represented by the red and blue lines, respectively. The dashed
and solid lines show unstable and stable steady states. The black star
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This figure shows the average time to extinction after 2,000 stochastic
realizations for each vaccination rate. We see that as the vaccination
rate increases, time to extinction decreases. The blue crosses in 8a
represent one standard deviation above and below the average time to
dieout. Figure 8b gives the natural log of the same data.......c..cccc.......
These figures show the path of highest probability leading to extinc-
tion as we increase constant vaccination rate. As v increases, we see
that more stochastic simulations reach extinction after one oscillation.
The black star represents the EE, which is also the initial condition.
Histograms were taken over 40,000 stochastic realizations.....................
This graph shows the time to extinction over 5,000 realizations for
p G [0,30] and u G {1,2,4,8}. The dashed horizontal line in Fig. 10a
gives a way of finding levels of p and v for extinction within 20 years.
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This figure shows histograms of the most probable path to extinction
with a high and low removal rates. High removal rates give a discon-
tinuity in this path to extinction. The white stars represent either the
EE and (5(1 —p), /), which is the predicted place of the discontinuous

Figure 12a shows the percentage at which the disease will be erad-
icated within one oscillation after 1,000 realizations from the given
initial conditions. Figure 12b shows the same data separated into con-
fidence intervals. From the left to right, the regions are [100%, 99%],
(99%, 95%)], (95%, 80%], (80%,50%], (50%, 0 ] ..ccecerrrererrerieririrreririeeeene
This graph shows a stochastic realization where the disease does not
reach extinction within the oscillation with the large pulse vaccination.
This shows that if the disease does not immediately die out, high ampli-
tude behavior may follow. This gives incentive to pulse into a region
with higher probability of immediate extinction from Fig. 12. Blue
points and line represent the first pulse vaccination. Green represents
the second vaccination. Black star and line represent the EE...............
This graph shows the average time to dieout in uncoupled model. The
uncoupled time to dieout is very similar to the average time to the first
dieout in the coupled Model.........ccoovveiiiiiii
This figure shows the natural log of the average time to dieout in the
uncoupled populations, the average time to first dieout in the coupled
system, and average time to total extinction. Small amounts of linear
migration greatly increases time to total extinction, and thus, linear
migration allows for spontaneous réintroduction............cccoeeevvevcieereenen,
This graph shows a stochastic realization with spontaneous dieout and
réintroduction. We see that réintroduction brings high amplitude os-
cillations before returning to low amplitude oscillations around the EE.
Blue line represents Ni and red line represents N2.......cccovvrivniiennnn.
Figure 17a shows the position of the EE and DFE in the phase plane
as we vary v from 0 to 100%. Figure 17b shows the direction field with

The colors in this graph show the average time to total extinction in
years. Black lines represent v\ and v\ in the corresponding uncoupled
populations. The red line shows Egn. (27) with vT = 20,000................
This graph shows the deterministic solution for parameters in Table 6
and initial conditions iN EQ. (31).ccoiiiiiiiierineeeeeee e
This graph shows a stochastic realization shows spontaneous dieout
and réintroduction. Disease persistence in the hub population gives
réintroduction to surrounding populations. We used parameters in
Table 6 and initial conditions in EQ. (31)....ccccoviviviviiieicenc e,
This graph shows the time to total extinction as we divide the pop-
ulation into symmetric subpopulations. Time to extinction decreases
faster than exponentially as we consider more subpopulations.............
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