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Development of a Reduced Representation of Adjacency Matrices in Complex
Networks and Its Applications
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This research aims to address the challenge of managing the adjacency
matrices of extremely large networks by developing a reduced representation of these matrices. We
focus on social networks involving contact and movement as our primary target. Specifically, we
concentrate on the spread of infectious diseases within social networks and attempt to reduce the
network based on the basic and type reproduction numbers used in mathematical epidemiology. These
findings have been published in two papers. Additionally, an analysis incorporating inter-regional
migration using real data was also published. In the final year of the project, we devised a
simplified method for representing degree correlations through eigenvalue decomposition and applied
it to various social network data.
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(a) Relocation-based diffusion

(b) Touch-around diffusion
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(a) MPC (d=0.15)
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(b) CoE (d=0.10)
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(k) kmax r c '11 )LZ
MPC 6809 7680 2.3 261 -0.68 0.02 -0.175 0.004
CoE (Erdos) 5094 5715 3.0 61 -0.44 0.07 -0.071 -0.004
EmE (EV) 32430 54397 3.4 623 -0.38 0.11 -0.062 0.002
EmD (DNC) 906 12085 26.6 462 -0.09 0.61 0.022 0.014
TaW 92117 92117 7.8 1220 -0.03 0.06 -0.006 0.001
FrB (SNS 58228 58228 7.4 1134 0.01 0.17 0.006 -0.003
CoM (MathSciNet) 391529 873775 4.5 496 0.12 0.40 0.016 0.013
CoC (cond-mat) 21363 91286 8.5 279 0.13 0.63 0.008 0.008
ADN ( ) 10000 39990 8.0 337 -0.13 0.01 -0.037 0.016
AAN ( ) 10000 39990 8.0 337 0.17 0.01 0.061 0.201
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