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Example of  signals  exhibit  cross-correlation

Geophysics
Finance

Correlation matrix C

Seismic waves

Price fluctuations

Traffic flows

Taxi driver age Cost of taxi repair

Source:  M. Campillo, A. Paul, Science 299,547 (2003)

Source: G.F. Zebende, et al.  Physica A 390,  1677‐1683 (2011)
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Multifractal patterns scale with multiple 
scaling rules rather than one global scaling rule

Fractals and multifractals

Diffusion limited aggregation

hsF ~

Power Law  – self‐similarity

Monofractals

Multifractals

)(~),( qhssqF

h(q)‐ generalized Hurst exponent

Source: http://en.wikipedia.org/wiki/Multifractal_system
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Detrended covariance

Multifractal cross-correlation

s s

Determine the scaling 
behaviour

Decomposition of the 
covariance 
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Monofractal Cross-correlation

Multifractal  Cross-correlation

No fractal  Cross-correlation



ARFIMA processes

X time series Y time series
H=0.5 H=0.9

Monofractal cross-correlation  characteristics

Hurst exponent
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Markov-switching multifractal model

Time Multifractal cross‐correlation behaviour 
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Markov-switching multifractal model
∆m=0.1 ∆m=0.5
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Real-world signals

Volumen returns vs. returns

MSFT DBK

Price increments vs. 
Waiting times



The End


