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Abstract

Stochastic differential equation (SDE) models are very useful for analyzing time series. In Psychology, some
SDE models have been used for the study of affect dynamics. For example, the Ornstein—Uhlenbeck (OU)
process is a simple but very interesting model for this purpose. In this context, some authors have extended
that SDE model to a multilevel framework using Bayesian estimations to study individual differences in their
parameters. Here, we propose the OU process, a SDE model, to analyze multivariate time series by means of
crossed random effects for individuals and variables. Our extension allows to estimate the variability of differ-
ent parameters of the process, such as the mean (p) or the drift parameter (¢), across individuals and variables
of the multivariate system using a Bayesian framework. In this presentation, we illustrate the estimations and
the interpretability of the parameters of this multilevel OU process in an empirical study of affect dynamics,
and also conduct a simulation study to evaluate whether the model can recover the population parameters
generating the OU process. Our results support the use of this model. Thus, we conclude that it can be a
useful approach to analyze multivariate time series of affect dynamics.
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