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Why nonlinear analysis?
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Two sides of the coin
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Applications




Assessing significance of a statistic

@ normality:
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Method of surrogates

Accept null hypothesis

Reject null hypothesis Reject null hypothesis

Fourier
methods




Issue: surrogates of IEI
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Our solution: JODI!
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Using JODI: tornadoes?

2h-delay correlation between
tornadoes in lllinois and Indiana states

Compatible with 50-100 km/h
weather fronts speed

Cross-correlation
T T T T T T T

1000 ‘

n 100

10
54321012345
T (days)

2
A. Perinelli, M. Castelluzzo, L. Minati, L. Ricci, in Chaos, 30, 073120 (2020)



Using JODI: giant squid axon firing®

Autocorrelation Amplitude histogram
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One application: brain networks

Correlation between
brain regions

MEG recording
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Time scale of observation

Time scale of observability W:
minimum w with >50% of
significantly correlated

Rt i Windows

Significance evaluated
via surrogates method
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Distance

Metabolic cost of
sustaining links:
ol wiring cost

Complexity,
needed to perform
cognitive tasks

Geometric distance




Time scale vs. log(Distance)
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