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It is said that birds are able to form flocks because they act in a
critical area”, where the movements of a single bird are linked in a chain and propagated to the
whole group. In this study, we analyzed whether a similar critical phenomenon exists in internet
communication systems. The analysis revealed the existence of a critical phenomenon in online
communication, which is observed in a critical region with two states of different nature. It was
also found that when a group is in a critical state, nodes emerge that behave like "keystone®
species in biological ecosystems. These mechanisms are thought to enhance the metabolism of the
group, leading to the sustainability and adaptability of online communication.

Multivariate Hawkes



2005

Web
Twitter
SNS
Hawkes Multivariate Hawkes
SNS
Hawkes 1
Hawkes
Multivariate Hawkes
node 1 T Tt f:ti
Multivariate ~° ——1—1—1 =
Hawkes ttt Tttt
tt tt
1

1 Multivariate Hawkes

Cascad i ng Cond i ti on Cascading condition C derived from MHP (
MCAC'AX.‘Z
¢ 2 > (LALT) .
AD =gt Z &% ,;e—ﬂ(:_v)] . c= ,Jz - i ﬁi? - e
Cascading condition Ly i) é\ 0 e Y —
2 c=2 2 i e v el
C < 2 stationary ( e )
Ca.scad i ng _ . i : R |
condition ) C =12 critical state /\\A | e
C<2 C > 2 non-stationary (bursting) : _....'_:_._"“‘1#"-‘-7""”"':_.
2 Cc>2 L -

Onaga etal. 2016

2 Multivariate Hawkes Cascading Condition

cascading condition
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