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Networks

● Robustness

● Synchronizability

● Cost vs. Efficiency

● Controllability

● Observability

● …

● Prevent cascades

● Coherence

● Improve transport

● Performance

● Predictability

● ...
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Time‐series measurements
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Similarity measures

Mutual Information &
Mutual Information Rate

Mutual Information &
Mutual Information Rate

Cross-CorrelationCross-Correlation

Granger CausalityGranger Causality
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Network inference
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Problems
● Which similarity measure to use

● How to choose a threshold

● How much data is available

● How to avoid the (usual) noise in the data

● How to recover coupling strengths

● Which are the directions in the interactions

● How many “units” are observed

● How many should be observed



CC and MI

Cross-CorrelationCross-Correlation Mutual-InformationMutual-Information

Bivariate Pearson (linear) Bivariate (Ordinal Pattern)
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Global threshold

ComparisonComparison



Network models

Expected number of edges

Expected number of edges



Model results

● Logistic maps
● Circle maps
● ...

● Optical maps
● Tent maps
● ...



16 Coupled Logistic 
Maps
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