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3®®EKT PEJKON BHIBOPKH ITPU OIIEHKE HAIIPABJIEHHBIX CBS3EH 11O
BPEMEHHBIM PAIAM

. A. Cmupnos, b. I1. be3pyuko

B pasnnuHbIx 00nacTsAX HMCCIeIOBaHMN BO3HMKAET 3a/aya OOHAPYXKEHHS M KOJIMYECTBEHHOU
OLIEHKHU HAIpaBJICHHBIX CBsA3eH (B3aMMHBIX BO3AECHCTBHI) MEXIY CHCTEMaMHU MO JUCKPETHBIM
3amucsM WX KOJeOaHW — BpEeMEHHBIM psigaM. B gaHHOW paboTe NOKa3aHo, YTO TpH
UCIOJIb30BAaHUU JUI €€ pElICHUs TPAAULMOHHBIX XapaKTEPUCTUK «IPUYMHHOCTH IO
I'peitHmxepy» pe3yabTaThl CYIIECTBEHHO 3aBHCAT OT WHTEpPBaiIa BHIOOPKH (Iara JUCKpETH3aUN
[0 BpeMEHH). BBIABIEHBI NPUUMHBI U XapakTep BIUSHMS MHTEpBaja BHIOOPKH Ha YMCIIEHHBIE
3HAYCHHsI OIEHOK CBS3W M OOBSICHEHO, MOoYeMy HpH OONBIIOM WHTEpBaje (peIKoi BBHIOOPKE)
MOTYT OBITh TIOJNYYEHBI OIMMOOYHBIC BBHIBOJBI O JBYHAIIPaBICHHOH CBSI3M B Cllydae
OJTHOHATIPABJICHHO CBS3aHHBIX cUCTeM. Takol >PQeKT penkoil BHIOOPKH MPOIEMOHCTPHUPOBAH
KaK Ul TMHEHHBIX, TaK U U1 HETMHEWHBIX CUCTEM B PA3IMYHbIX PEKUMAX TUHAMMKH.

Knrouesvie cnosa: CBsizaHHbIE HEJTMHEMHbBIE CHCTEMbI, BPEMEHHBIE PSbl, OJHOHANPABICHHAS
CBSI3b, IByHAIIPABJICHHAsI CBSI3b, IPUYMHHOCTD 10 ['peliHmxKepy.

EFFECT OF RARE SAMPLING ON ESTIMATION OF DIRECTIONAL COUPLINGS
FROM TIME SERIES

D. A. Smirnov, B. P. Bezruchko

The problem of detection and quantitative estimation of directional couplings (mutual influences)
between systems from discrete records of their oscillations (time series) arises in different fields of
research. This work shows that results of the traditional «Granger causality» approach depend
essentially on a sampling interval (a time step). We have revealed the causes and character of the
influence of a sampling interval on numerical values of coupling estimates. As well, we have explained
why one can get erroneous conclusions about bidirectional coupling for unidirectionally coupled systems
in the case of a large sampling interval (rare sampling). The rare sampling effect is demonstrated both for
linear and nonlinear systems in different dynamical regimes.
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