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* MARTIN, PLASTINO, ROSSO

Physica A 209 (2006) 439, Generalized statistical complexity measures.

CMPR[ P ] =  H[ P ] . QJS( [ P, Pe ] ) with  QJS = JS{ P , Pe }

Measures for Complexity







Complexity







Statistical Complexity

R. López-Ruiz, H. L. Mancini, and X.  Calbet.
A statistical measure of complexity.
Physics Letter A 209  (1995) 321-326.



Disorder H



Disequilibrium Q



Selection of the information measure J



Selection of Distance D



Generalized 
Statistical Complexity Measures

O. A. Rosso, M. T. Martín, A. Figliola, K. Keller, and A. Plastino.
EEG analysis using wavelet-based information tools.
Journal Neuroscience Methods 153 (2006) 163-182.





Maximum and Minimum of
Generalized Statistical Complexity Measures

M. T. Martín, A. Plastino, and O. A. Rosso,
Generalized statistical complexity measures: Geometrical and analytical 
properties. Physica A 369 (2006) 439-462.



Maximum and Minimum of
Generalized Statistical Complexity Measures



N = 6

Maximum and Minimum of
Generalized Statistical Complexity Measures



Maximum and Minimum of
Generalized Statistical Complexity Measures







Generalized Statistical Complexity



Chaotic or Stochastic Dynamics

White noise
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Application to Logistic Map

Robert May 1976. "Simple mathematical 
models with very complicated dynamics." 
Nature 261(5560):459-467 

discrete-time demographic model 

xn = population at year n,  
xo = initial population

-Reproduction (~xn)
-Starvation (~1-xn)



Application to Logistic Map









Application to Logistic Map



Application to Logistic Map

P. W. Lamberti, M. T. Martín, A. Plastino, and O. A. Rosso.
Intensive entropic nontriviality measure.
Physica A 334 (2004) 119-131.
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Bandt-Pompe PDF

The number of patterns increases as D! 
a drawback and an advantage; 
is a problem for short data sets.

D = 4 ; D! = 24

D = 5 ; D! = 120
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Bandt & Pompe - PDF: 
Summary  





















Chaos +  Noise
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Fisher Information Measure











Fisher Information Measure



Fisher Information Measure









O. A. Rosso, M. T. Martín, A. Figliola, K. Keller, and A. Plastino.
EEG analysis using wavelet-based information tools.
Journal Neuroscience Methods 153 (2006) 163-182.

Application to EEG Tonic-Clonic Epileptic records



Temporal evolution of the normalized escort-
Tsallis wavelet entropy (GWS)  corresponding
to an EEG noise-free signal.
The behavior of  the GWS  clearly varies with
q in the temporal domain. 
During the pre- and post-ictal stages, these
normalized GWS-values acquire a rather
regular,  constant behavior, with a dispersion
that diminishes as  q grows. 
For all q >1, the normalized GWS values
during the ictal stage are much smaller than
those pertaining to the pre-ictal stage. 
This difference is better appreciate in the
time range corresponding to the ``epileptic
recruiting rhythm" (shadowed area in the
figure). 
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Application to EEG Tonic-Clonic Epileptic records



Temporal evolution of the Jensen escort-Tsallis
wavelet statistical compplexity (JGWC)  
corresponding to an EEG noise-free signal.
The behavior of  the JGWC  clearly varies with q 
in the temporal domain. For all q >1, the JGWC 
values during the ictal stage are much grater
than those pertaining to the pre-ictal stage. 
This difference is better appreciate in the time 
range corresponding to the ``epileptic
recruiting rhythm" (shadowed area in the
figure). 

O. A. Rosso, M. T. Martín, A. Figliola, K. Keller, and A. Plastino.
EEG analysis using wavelet-based information tools.
Journal Neuroscience Methods 153 (2006) 163-182.

Application to EEG Tonic-Clonic Epileptic records



Application to EEG Tonic-Clonic Epileptic records
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