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In the medical, behavioral, social, and psychological sciences, latent variables rep-
resent unobservable traits that are measured by multiple observed variables. Latent
variable models (LVMs) are useful tools for assessing the interrelationships among la-
tent and observed variables. Due to their wide applications, LVMs have attracted
significant attention from various fields. However, the majority of existing LVMs are
parametric and have mainly considered continuous, homogeneous, and cross-sectional
data. Given that mixed data types - continuous, count, ordinal, and nominal data,
and multidimensional heterogeneous and longitudinal data are common in practice,
and considering that the parametric LVMs are not adequate to reveal the true relation-
ships between latent and observed variables, the development of more comprehensive
LVMs to effectively deal with the abovementioned complex data is both necessary and
important. In this study I will discuss a variety of generalized semiparametric LVMs.
A Bayesian approach, together with advanced computational techniques, is developed
to estimate unknown functions, model parameters, and latent variables in the models.
The developed methodologies were applied to several medical and behavioral studies.
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