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We propose a multivariate causality entropy-complexity plane by using a multivariate probability
distribution function (PDF) and adapting the Normalized Permutation Entropy H and Statistical
Complexity C.

Alongside the standard embedding dimension D for ordinal patterns of length D!, we considered
sub-patterns of embedding dimensions that get more information in the phase space, since the order
patterns do not always detect sensory changes in the time series. This level of complexity can capture
details of the probability distribution of the system that are not discriminated by measures of
randomness, such as entropy, thus the multivariate causality entropy-complexity plan is adopted.

In this application, the plane was used to analyze complex time series and the results indicate
robustness in the distinction between chaotic systems, even after the insertion of noise in each of the
chaotic time series that defines the system. Thus, the multivariate plan is more objective to extract the
structure of a system and, thus, to characterize it.
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