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ABSTRACT
The purpose of this study is to statistically learn the periodic structures of time series signal with
several periods via principal component analysis (PCA). The periodic signal is defined as a con-
catenation of vectors, which are multiplications of a periodic atom by random magnitudes. This
poster delivers an algorithm for analysing the periodic signal and its limitation. Under the as-
sumption that the largest period of the signal is known and smaller periods are exact divisors of
the largest period, the algorithm reveals periodic structures of the periodic signal in accordance
with the behaviour of principal values, which are the eigenvalues of the sample covariance ma-
trix for the appropriately split sample. As an additional analysis, a relation between the singular
value decomposition (SVD) and PCA is also investigated. PCA is easily executed via SVD of
the centered data matrix and there is ambiguity of applying SVD to the data matrix which is
centered or not. To give an insight of this relation, this poster expresses the results of singular
vectors in terms of principal components when the data matrix is not centered. In order to show
experimental results, the periodic structures of the synthetic data and its noised version will be
analysed.
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