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The global outbreak of the COVID-19 pandemic and its variants have severely affected the world health system and populaBon. SequenBal real-Bme disease surveillance 
models based on a Hidden Markov structure have played a prominent role in the evaluaBon and forecasBng of epidemic infecBous dynamics over Bme. In this work, we 
consider a novel SuscepBble-Exposed (including AsymptomaBc)-Infected- Removed (SE(A)IR) epidemic compartment model with a stochasBc transmissions rate, in which 
we take into consideraBon the number of asymptomaBc individuals that are sBll infecBous.  We also incorporate the effects of non-pharmaceuBcal intervenBons by 
adopBng a mean-reverBng Ornstein-Uhlenbeck process with embedded lockdown and vaccinaBon factors for the transmission rate Bme-varying parameter. Bayesian 
inference is performed through the parBcle Markov chain Monte Carlo (p-MCMC) algorithm to simultaneously esBmate parameters and latent epidemic status states. 
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y: observations of new daily/weekly confirmed
cases; ⍺E(A): increasing symptomatic infections
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