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Our next goals are to see how the modified SIR model discussed in class compares to our
previous SI model in two ways:

1. What are the possible outcomes as t→∞?

2. How much better can it fit your data set?

To simplify matters, for the most part you should concentrate separately on the case q = µ = 0
(standard SIR model) and the case r = ν = 0 (SI model with growth/renewal).

In each case you can use a solution formula (if you can find one), or find an approximate solution
numerically. For a numerical solution, you’ll need to choose numerical values for the parameters
and initial conditions, then use a differential equation solver like MATLAB’s ode45, or approximate
the model in discrete time (replacining dS/dt with S(t+ 1)− S(t), etc.)

For question 1 (outcomes), particular items to consider are what happens to each of the four
quantities S, I, R, and the rate of new infections pSI = λSI/N as t → ∞; does it always go
to 0, does it approach a nonzero constant, does it grow toward ∞, does it do something more
complicated, and does the outcome depend on the parameters? For this purpose you only need to
try different values of µ and ν, since as we discussed in class these determine the overall “shape”
of the solutions – in other words, what happens qualitatively.

For question 2 (fit), focus on the rate of new infections (in your data, new diagnoses per month).
With the number of parameters involved, it may not be feasible to find the best fit quantitatively
by directly minimizing the sum of the squares of the residuals; you can do a certain amount by
eyeball, but try to quantify how much smaller you can make the sum of the squares of the residuals
compared to the best fit you found for the SI model.


