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Combining the complex Hilbert principal component analysis (CHPCA) and the random
matrix theory (RMT), we have developed a new method which enables us to efficiently detect dynamical
correlations such as lead/lag relationships in complex multivariate systems. The RMT serves as a
theoretically sound criterion to identify significant principal components. Furthermore, we devised a
rotational random shuffling (RRS) method for an alternative null hypothesis; the RRS destroys only cross
correlations preserving autocorrelations involved in data. Applying the new method (CHPCA+RMT/RRS) to a
collection of basic macroeconomic indicators for the indices of business conditions, we demonstrated its
effectiveness in differentiating leading, coincident, and lagging nature of those indicators. Using the
CHPCA+RMT/RRS, we also elucidated dynamical correlation structures in stock markets, collection motion of
individual prices, and synchronising communities in globally-coupled financial networks.
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