URL: http://www.sat.t.u-tokyo.ac.jp/
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B. Schafer, C. Beck, K. Aihara, D. Witthaut, and M. Timme: "Non-Gaussian Power Grid Frequency
Fluctuations Characterized by Lévy-stable Laws and Superstatistics," Nature Energy, Vol.3, No.2,
pp.119-126 (2018).
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Early-warning signals (EWSs)

Indicators for predicting a critical transition

from an stable state to the other.
e.g.. Variance, Autocorrelation, Recovery rate, etc.

State A: Desired state

Tipping point (TP)
= Bifurcation point (BP)

Critical transition (CT)
. = Bifurcation

System state S

State B: Undesired state
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(DNB)
(The Leading Network)
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DNBA /T Y/ A (Sci. Rep., 2012 fth: 455556931985 fth)

I = SDd ‘ PCCd,
—_ T,
SD; :DNBEXRMDIMHIZERE,

PCC,:DNBE R [E]MDPCC(Pearson’s Correlation Coefficient) M
FEXHED TE.

DNBD 1%
DNBDEFx;, x;I2BL T, DIk R (BRR) ISED<H,

PCC(xl-,xj) - 11,
SD(x;) — oo,
SD(xj) — 00,

17



BIZFRYNI—VET Ve /=DNBIZHDER A

. Composite index
@O \\,

__ >'@ 2
O
\/@ T Parameter P T \
BIEFRYNI—7FETN (2 B K BE 3 TR Sus
RFEIREOWSE RAEAREOWSE

18



BAFEIEA F 7

X3
4

L]

RINREDIRE

L]

Ry oo Fa—L<oRX (TSOD) d

(K. Koizumi et al., Sci. Rep., 2019)

19



E FODOHIN2E' A DT O DOERFBIREDEH
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the best doctor the better doctor the inferior doctor

treats treats treats
diseases that have occurring diseases diseases that have
not occurred occurred.

Early diagnosis by
dynamical network biomarkers .
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