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In this work, an inverse problem of early-age COVID-19 pandemic trend is exhibited in order to compute reliable SIR model 
parameters. The novelty of the present analysis compared to the COVID-19 modeling literature is that the proposed inverse 

problem also considered unknown initial conditions and variable definition interval of the problem. Hence, four different 
algorithms were built to resolve the designed optimization problem (OP) for this study. The OP considers a series of least 
square errors minimization in terms of both principal differential error and classical estimation error. Thus, SIR model 
parameters were computed by means of Principal Differential Analysis formulation, the initial conditions were computed by 
means of a randomized differential free minimization algorithm, and the OP’s validity interval of time was estimated using 
a pointwise algorithm inspired by Statistical Process Control (SPC) procedures. The approach was applied for nearly 60 
countries and showed interesting results in term of algorithm’s accuracy and errors of estimation. . 
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