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Table 1  Estimation result for o = 0. 01

parammeters est. value std. error true value
B 0.002 2 0.000 8-5E 0.002 2
Y 0.4527 0.351 9-5E 0.4529
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TEAEAS I ] SEALAEL 1 000 YA BRI ES R I 2 51K 2.
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Table 2 Estimation result for o = 100

parammeters est. value std. error true value
B 0.002 2 0.000 2 0.002 2
y 0.456 6 0.054 6 0.452 9
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Fig. 1 Initial values S, , /, and R, are known and o = 0. 01 (The solid line represents the
solution with noise, the dashed line represents the solution of estimated parameters

without noise, and the stars represent the actual observed data of the infectious)
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Fig.2 Initial values S, I, and R, are known and o = 100 ( The solid line represents the

solution with noise, the dashed line represents the solution of estimated parameters

without noise, and the stars represent the actual observed data of the infectious)
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Identification and Parameter Estimation
for Classical SIR Model

HE Yan-hui, TANG San-yi
(School of Mathematics and Information Science, Shaanxi Normal University,
Xi’ an 710062, P. R. China)

Abstract: Whether a model can be identified is a basic characteristic of the model before stud-
ying parameter estimation. Until recently, the classical susceptible-infectious-recovered ( SIR)
model is still one of the most commonly used models. In present work the algebraic identifi-
ability of the SIR model by using high-order derivative method ( HODM ) and multiple time
points method (MTPM) was studied. The results indicate that the SIR model can be identified
if only the infectious was reported, and MTPM is much better than HODM. Using the data of
the flu, the least square method was adopted to estimate the parameters of the SIR model. The
result further confirmed that the SIR model was identifiable. The methods developed here could

be applied to investigate other type models and left those for future studies.
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