
Accepted Manuscript

Generalized linear latent models for multivariate longitudinal
measurements mixed with hidden Markov models

Ye-Mao Xia, Nian-Sheng Tang, Jian-Wei Gou

PII: S0047-259X(16)30084-7
DOI: http://dx.doi.org/10.1016/j.jmva.2016.09.001
Reference: YJMVA 4154

To appear in: Journal of Multivariate Analysis

Received date: 20 August 2015

Please cite this article as: Y.-M. Xia, N.-S. Tang, J.-W. Gou, Generalized linear latent models
for multivariate longitudinal measurements mixed with hidden Markov models, Journal of
Multivariate Analysis (2016), http://dx.doi.org/10.1016/j.jmva.2016.09.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a
service to our customers we are providing this early version of the manuscript. The manuscript
will undergo copyediting, typesetting, and review of the resulting proof before it is published in
its final form. Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jmva.2016.09.001


Generalized Linear Latent Models for Multivariate
Longitudinal Measurements Mixed with Hidden

Markov ModelsI

Ye-Mao Xiaa,∗, Nian-Sheng Tangb, Jian-Wei Goua

aDepartment of Applied Mathematics, Nanjing Forestry University, Nanjing 210037, China
bDepartment of Statistics, Yunnan University, Kunming 650091, China

Abstract

This article presents a generalized linear latent variable model for analyzing

multivariate longitudinal data within the hidden Markov model framework. The

relationships among multiple items are captured by several common latent fac-

tors. The linear coregionalization method is adopted to model the temporal

processes of latent variables. The merit of this modeling strategy lies in the

fact that the processes among latent variables are nonseparate and codependen-

t from each other. To account for possible heterogeneity and interrelationship

among the longitudinal data, a hidden Markov model is introduced to model

the transition probabilities across different latent states over time. The Monte

Carlo expectation conditional maximization (MCECM) algorithm is develope-

d to estimate unknown parameters in the proposed model. The Wald- and

score-type statistics are proposed to test the related dependence of processes.

A simulation study is conducted to investigate the performance of the proposed

methodology. An example from a longitudinal study of cocaine use is taken to

illustrate the proposed methodology.
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