Lab 1: ODE models in R

Summary

* We can specify an ODE model in R with the
following elements
* Function [inputs: state variables, time, parameters]
* |nitial conditions
e Timestep (value for At of output; not for evaluation)

* The deSolve package numerically integrates the
model to provide accurate, computationally
efficient trajectories of the state variables through
time
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Benchmark Question 1

 What happens after 5 years?

Measles in New York
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Benchmark Question 2

* Add births and deaths, with constant population
size and a life expectancy of 60 years

sir.bd <- function(t,y,parms){
with(c(as.list(y),parms),{
dSdt <- N/L-beta*S*I/N - S/L
dldt <- beta*S*I/N - gamma*| - I/L
list(c(dSdt,dIdt))
})
}
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Benchmark Question 3

 Compare the dynamics between sir() and sir.bd()

SIR model with births and deaths
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Benchmark Question 4

Life expectancy: 15 years
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Life expectancy: 30 years

°

e

(&

[

[P

£

-~

o

Q

£

>

J Z

I I 1 1
500 1000 1500
Time in days

Life expectancy: 75 years

©

&

[&]

[

[P

£

-

()

Q

£

=)

P

0

T T 1
500 1000 1500

Time in days

15000 25000

0 5000

15000 25000

5000

0

T
0 500

T
0 500

Life expectancy: 45 years

T 1
1000 1500
Time in days

Life expectancy: 90 years

J

T 1
1000 1500

Time in days

& CI3D]



I ¢ 1CI3D)

WEE

SOME RIGHTS RESERVED

This presentation is made available through a Creative Commons Attribution-Noncommercial license. Details
of the license and permitted uses are available at
http://creativecommons.org/licenses/by-nc/3.0/

© {YEARS LECTURER GIVEN} International Clinics on Infectious Disease Dynamics and Data

Title: Lab 1: ODE Models in R

Attribution: Juliet Pulliam, Clinic on the Meaningful Modeling of
Epidemiological Data

Source URL: www.ici3d.org/MMED2017/tutorials/Labl_summary.pdf

For further information please contact admin@ici3d.org.

\\\II////é

7,

1,

African Institute for
Mathematical Sciences

SOUTH AFRICA

2z

AIMS

§\\\‘l

(7

T " College of Public Health

@ UNIVERSITY OF GEORGIA I



