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Abstract
The objective of this study was to develop an extreme value model to analyze

and predict the COVID- 19 morbidity rate in northeastern Thailand. Weekly maximum
case counts from 20 provinces were used to calculate the weekly maximum morbidity
rate (cases per 100,000 population). The analysis employed the Generalized Extreme
Value (GEV) distribution, with parameter estimation performed using the Maximum
Likelihood Estimation (MLE) method under both stationary and non-stationary processes
across eight model structures. Model selection was based on deviance statistics and
negative log-likelihood values, with goodness-of-fit assessed using probability and quantile
plots. In addition, return levels were calculated to estimate recurrence intervals for extreme
morbidity rates. The results indicated that the non-stationary model, in which the location
parameter depends on covariates w(t)=g,+p¢t and o(t)=a,+ar wWhile the shape
parameter ¢ is held constant, provided the best fit across all 20 provinces. Udon Thani
exhibited the highest risk, with the return level reaching approximately 60 cases per
100,000 population for a rare outbreak event occurring once every 40 weeks (p = 0.05),
while more frequent outbreaks corresponded to retumn levels of 13-42 cases per 100,000
population, suggesting the need for focused monitoring and public health interventions

in this area.
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