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Abstract of Thesis

This dissertation presents a research on techniques of canonical Autoregressive and Autoregressive Moving
Average modeling from multivariate data. The dissertation is the result of the research during the Ph.D. course at
the Department of Information and Communication Technology, Graduate School of Engineering, Osaka
University. The dissertation is organized as follows.

Chapter 1 describes the background, the motivation, the purpose of this research, and the outline of this
dissertation. The key objective of this dissertation is to construct methodologies for finding the structure of the
dependencies among the multiple processes in the objective system.

Such techniques allow us to infer the unknown data generating mechanism or to model the target data with an
efficient manner. For the purpose, we focus on the Autoregressive and then on more complex Autoregressive
Moving Average models. These two models form the basis of the dissertation, which we further extend in the
upcoming chapters.

Chapter 2 is devoted for the Continuous time Structural Vector Autoregressive (CSVAR) modeling approach. We
also provide its theoretical and numerical justifications.

In Chapter 3, we describe a Continuous time Structural Autoregressive Moving Average (CSARMA) modeling
approach which is essential for the analysis of more complex systems. The validity of the proposed method is
verified through numerical simulations and also on an application to the real-world system.

Chapter 4 describes an application of the developed CSARMA method to the nuclear reactor stability analysis
through the investigation of the anomaly unstable event during the operation of Kernkraftwerk Boiling Nuclear
Reactor.

Chapter 5 concludes this dissertation.
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