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Validity test of the fractal interpolation based multifractal
detrended fluctuation analysis method

LIU Hui, WAN Li*, ZENG Xiang-jian, DENG Xiao-cheng

(School of Mathematics and Information Science, Guangzhou University, Guangzhou 510006, China)

Abstract: By using fractal interpolation fitting instead of polynomial fitting in the MFDFA method,
fractal interpolation based multifractal detrended fluctuation analysis ( FI-MFDFA ) method is presen-
ted, and the effectiveness of this method is tested by taking the classical Binomial Multifractal Se-
quence (BMS) as an example. The results show that the FI-MFDFA method can effectively identify
the degree of the multi-distribution singularity of sequences, and the multifractal characteristics of se-
quences become more obvious with the decrease of BMS model parameters. By comparing this to
MEDFA, it is concluded that the FI-MFDFA method is superior to the MFDFA method in three as-
pects: method steps, statistical accuracy of parameters and sensitivity of sequence size. It also avoids
the influence of the selection of fitting order on the calculation results of multiple parameters. It pro-
vides a theoretical basis for further analysis of the nonlinear characteristics of actual data.
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Fig.1 FI-MFDFA calculation results of different parameters p in the BMS sequence
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Fig.2 Comparison results of BMS sequence (p =0.3) under four multifractal methods
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