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Parameter Value
] 1.0096 days T
~ 0.1999 days '
Loffset -‘-‘2‘7-139 days

Estimated values of /3, +, and 4,5, for the SIR model
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The SIR model fitted to the data

4.2 Error Estimation

To quantify the error associated with the estimates in Table 5.2, we perform statistical bootstrapping

on the data:
e Compute the residual:
e l“.L'Udm.;l’.) €)= l";-'.'lmmhl“l) + F)‘ t€ 1ywuny N.
e Resample the residual » = (ry.- -+ . ry) with replacement, to produce a resampled residual 7.

From this, generate a new, ‘synthetic’ data set:

I‘M'n“’) — Qlogll(t:)+ 470

Fit the SIR model to the synthetic data set, generate new estimated parameters 3, 5, and
qu]srl-
Repeat, and generate a histogram of values of 3, 4, and #,5 ..

It is important to note that this is a computationally-intensive task:

® Tlhaotstrap iterations of the bootstrap algorithm.

e Each iteration of the bootstrap algorithm requires a nonlinear optimization step, which requires

Niyp ODE solves.

Thus, the typical number of ODE solves is npoorstrap X Niyp. Here, Ny, is not known a priori. It is
the number of function calls required for the optimization step to converge. From running the code,
this is seen to be Ny, & 30. For npputstrap = 100 this amounts to approximately 3. 000 ODE solves.
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Sample code to implement the bootstrap method is shown in the following listings.

¥ function [beta_vec  gamma_vec, t_offset_vec]=my_bootstrap()
¥ |
E |
4 n.bootstrap=50;
|
4  temp=load( ‘datal mar’)
1 I_data=temp.datal.l
4 t.data—temp datal.t ®
b L[]
[}
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Histograms generated by the bootstrap code
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Parameter | Value | Lower | Upper
# (days™') | 1.00 | 0.99 | 1.03
~ (days™') |0.199 | 0.198 | 0.202
tofsser (days) -‘2.7 429 | R4

Estimated values of 3, v, and #,f7.. for the SIR model, npotstrap = 100
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4.3 Conclusions

In these chapters we have introduced the basics of SIR models, and shown how to fit them to
data. In the projects that follow, you will be asked to look at more detailed epidemic models (e.g.
SEIR models, age stratification, etc.), as well as looking at other ways of fitting the models to the

available data. But the principles will remain the same as those you have encountered here.
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