PHU3HUKA DJIEMEHTAPHBIX YACTHL 1 ATOMHOI'O S/1PA
2025. T. 56, Boin. 6. C. 2000

ANALYTICAL STUDY OF A STOCHASTIC VOTER
MODEL DRIVEN BY AVALANCHE-LIKE
PERTURBATIONS ON A SCALE-FREE NETWORK

N. E. Savitskaya " *, T. A. Fedorova > **

! Konstantinov Petersburg Nuclear Physics Institute, National Research Centre
“Kurchatov Institute”, Gatchina, Russia
% Saint Petersburg State Marine Technical University, Saint Petersburg, Russia

The dynamics of a modified noisy voter model on a time-varying scale-free
network is considered. In our model, the changes in the binary state (opinion) of the
voters (agents) are caused by the avalanche-like dynamics of the threshold variables
(stresses) assigned to them. The temporal evolution of a network is due to the
“activity” of the agents, which determines the probability that an agent is connected
to its nearest neighbors at a given time. By solving a Fokker—Planck equation for
the probability density of the averaged opinion, we show that the behavior of the
system is completely determined by the activity of the agents. We also demonstrate
that the consensus states are more likely for the system with a large value of the
averaged agent degree.

PaccMoTpena puHaMHMKa MOAHMGHUIHMPOBAHHOH CTOXACTHUECKOH MO BHIGOp-
IIMKa Ha H3MeHsollelicss BO BpeMeHHM Oe3MaciuTabHO# ceTH. B aBTOpcKoH Mopesn
HU3MeHeHUs] OMHAPHOTO COCTOsIHUS (MHeHHs1) u3bupareseil (areHToOB) 00YCJOBJEHbI
JIABUHOOOPA3HOH NHHAMUKOH MPUCBOEHHBIX MM IOPOTOBHIX MepeMeHHbIX (HampsixKe-
Hui). BpemeHHas 3BosOLMs ceTH OGYC/IOBJEHa <«aKTHBHOCTbIO» areHTOB, KOTOpas
omnpefneJsisieT BEPOSITHOCTb TOTO, YTO areHT CBfI3aH CO CBOMMH OJIMKAUIIMMHU cocelsi-
MM B JaHHbIH MoMeHT BpeMeHH. [lpu pemenun ypaBHenusi Pokkepa—Ilnanka pis
NJIOTHOCTH BEPOSITHOCTH YCPEeLHEHHOIO0 MHEHHSl MOKa3aHO, YTO MOBEJEeHHe CHCTEMbI
MOJIHOCTBIO OMpefiesisieTCsl aKTHBHOCTBIO areHTOB. TakxKe NeMOHCTPUpYeTCs, YTO CO-
CTOSIHUS KOHCeHcyca 6oJiee BepOATHBI [J151 CUCTEMBl ¢ OOMBbLIUM 3HaYeHHEM CPEeIHero
4yuCcJa CBSI3ed y areHTOB.
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