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ABSTRACT 
This talk consists of three parts that incorporate my recent projects in marginal likelihood method. The 
first part introduces the use of marginal likelihood method on change-point detection with unknown 
number of change-points, which provides theoretical consistency, and also computation efficiency 
through dynamical programming. Second, the marginal likelihood method is further extended to the 
inference on Hidden Markov models (HMM) with unknown number of states. This method, unlike the 
commonly used BIC approach, does not suffer from the unboundedness issue. The consistency of this 
approach is given, and an efficient computation method is proposed by treating it as an estimation 
problem of certain normalizing constant. The third is an ongoing project that further connects the 
change-point detection and the inference of number of states. The concept is to first quickly divide the 
series into segments, and “merge” them into few groups that finally give an estimated number of 
states. This concept has recently been used on mixture models (Guha, Ho and Nguyen, 2019), but its 
performance on HMM is yet to be investigated. Joint works with Y. Chen, C. Du, C. D. Fuh, and S. C. 
Kou. 
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