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Abstract 
A semi-parametric multidimensional and longitudinal item response model with 

mixed data types is studied. The semi-parametric model consists of a non-

parametric item characteristic curve and a parametric performance measurement. 

The combination of these two parts takes the balance between model 

flexibility and interpretability. The multidimensional model measures 

multiple features observed from the data. The longitudinal model captures 

the changes of respondents throughout the study. When the dataset is large, 

multiple types of data are often involved. The estimation process is also 

computationally inefficient. Variational Bayes searches for the best 

distribution from a pre-assigned family to approximate the complex posterior 

distribution. The aim is at an efficient solution while maintaining accuracy 

via variational Bayes. An application of this model is considered, and the 

performance on estimation with variational Bayes is demonstrated (joint work 

with Thomas WC Chan, Amanda MY Chu and Calvin KL Or). 
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