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INTRODUCTION

Extend the SIR epidemiologic model
To analyze how a lock-down, affects the
spread of the disease
To estimate the reduction factor 
To implement numerical simulations
To employ the Gauss-Newton algorithm for
parameter estimation.
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THE SIR MODEL
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LOCK-DOWN EFFECT
MODIFICATION OF THE MODEL 
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CODE IMPLEMENTATION

We implement the SIR model with lock-down effect using Python's solve_ivp function from the scipy.integrate module. 
The function defining the SIR model is

5/12



DERIVATIVE CALCULATIONS
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CODE IMPLEMENTATION

OUTPUT
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PARAMETER ESTIMATION

GAUSS-NEWTON ALGORITHM
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CHECK THE DERIVATIVE
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RESULTS WITH NOISE

True Parameters Initialization
Generate True and Noisy Observed Data
True data

Noisy Observed Data
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CODE IMPLEMENTATION

OUTPUT
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RESULTS WITH NOISE
Our analysis shows that the lock-down significantly reduces the spread of

the epidemic by lowering the transmission rate τ\tauτ. The Gauss-Newton

algorithm successfully estimates the parameters even with noisy data,

demonstrating its robustness. We also explored the influence of different

time intervals [t1,t2] on the identifiability of the reduction factor f
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THANK YOU!


