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The successful application of mathematical models to guide public health in-
terventions lies in the ability to reliably estimate model parameters and their corre-
sponding uncertainty. Here, we present a general computational method for quanti-
fying uncertainty and assessing parameter identifiability through a parametric boot-
strap approach. We demonstrate this approach through examples of compartmental
epidemic models with variable complexity, which have been previously employed
to study the transmission dynamics and control of various infectious diseases in-
cluding pandemic influenza, Ebola, and Zika. This approach involves repeated
fitting (nonlinear least squares) to simulated data sets, which are generated through
repeated sampling from the best-fit model solution, and yields a distribution of pa-
rameter values for each estimated parameter. From this, we calculate confidence
intervals and mean squared error of estimated parameter distributions to quantify
parameter uncertainty and bias and, further, assess parameter identifiability.

References

[1] Roosa, K. and Chowell, G. Assessing parameter identifiability in compart-
mental dynamic models using a computational approach: application to infec-
tious disease transmission models. Theoretical Biology and Medical Modeling.
2019; 16:1. doi:10.1186/s12976-018-0097-6

[2] Chowell G, Ammon CE, Hengartner NW, Hyman JM. Estimation of the repro-
ductive number of the Spanish flu epidemic in Geneva, Switzerland. Vaccine.
2006;24:6747-50.

?Mini-Symposium: MS7



[3] Chowell G. Fitting dynamic models to epidemic outbreaks with quantified un-
certainty: A primer for parameter uncertainty, identifiability, and forecasts.
Infectious Disease Modelling. 2017;2:379-98.

[4] Legrand J, Grais RF, Boelle PY, Valleron AJ, Flahault A. Understanding the
dynamics of Ebola epidemics. Epidemiology and Infection. 2007(4):610.

[5] Gao D, Lou Y, He D, Porco TC, Kuang Y, Chowell G, et al. Prevention and
control of Zika as a mosquito-borne and sexually transmitted disease: A math-
ematical modeling analysis. Scientific Reports. 2016;6:28070-.

[6] Efron B, Tibshirani R. An introduction to the bootstrap. New York: Chapman
and Hall; 1993.


