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System Identification of Gene Expression Time-series based on
a Linear Dynamical System Model with Variational Bayesian Estimation

NAOTO YUKINAWA! ,JUN-ICHIRO YOSHIMOTOt ,SHIGEYUKI OBA'
and SHIN IsHITt

Several methods based on state space models have been proposed for analyzing dynamics
of gene expression. Existing analysis methods can detect false noisy internal variables which
seem to have no dynamics in state space because the methods don’t assume any dynamics
with system noise and observation noise. In this study, we propose a linear dynamical system
model in which state variables and observation variables are generated by Gaussian white
noise process and we provide a variational Bayes inference for the model. We first show effec-
tiveness of our method for synthesized noisy time-series data set. We also apply our method
to a published yeast cell-cycle gene expression data set, then show that our method could se-
lect simpler and more plausible model than existing method does. In addition, the resultant
model parameters well match the biological considerations.
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