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Maximum Likelihood Estimation of Time-Varying Parameters

in Uncertain Differential Equations

ZHANG Guidong, SHENG Yuhong
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Abstract : This paper focuses on the estimation of time-varying parameters in uncertain differential equations.
Firstly, the time-varying parameter estimates corresponding to the moments of observations were obtained by using
the method of uncertain maximum likelihood estimation, and then this series of time-varying parameter estimates
were fitted linearly or non-linearly by using the method of regression analysis to obtain the time-varying parameter
estimates. Secondly, in order to evaluate the reasonableness of the time-varying parameter estimates, the a- paths
and properties of the uncertain differential equations with time-varying parameters and the decidability factor
R? were given, and the reasonableness of the time-varying parameters was evaluated. Finally, the validity of the
approach was tested by using the example of the COVID-19 infectious disease model.
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