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Interpersonal homeostasis and network homeostasis
Sachiko Takeuchi

Abstract

Various phenomena have recently been studied using network theory. It
has been reported that homeostasis on networks can be classified with a
mathematical definition. The classification relates to the network’ s topology.

In this paper, we investigated each type of homeostasis using simple model
networks. We found that time dependence and input-flow dependence of the
output-node state variables vary according to the type of homeostasis. We also
looked into how the homeostasis point moves as the node-interaction changes.
We show that the characteristics and the response differ depending on the
type of homeostasis phenomenon.

Furthermore, when the input is considered as an external intervention and
the output as a support in a human relationship network, the homeostasis
phenomenon could be regarded as the robustness of a system, where an
increase in intervention does not lead to a rise in support. The methods of
changing each kind of network so that homeostasis does not occur anymore,
as found in the above specific example, could be linking intervention to smooth
support.

In addition, the appendix explains the details of the mathematical definitions of
network homeostasis using specific examples.

Key Words: infinitesimal homeostasis, structural homeostasis, Haldane
homeostasis, null-degradation homeostasis, social network
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p.28 X 8(c)
a=020#%a = 0.1DEERZER TH D,

P.29 B 9(c).p.30 ®10(c) .p.30 E11(c)

HEADRAEE 1 TIEE< 0.5, , DiFIEc™ = 0DBEDEDTH 5.
ZOMDEIE. 38 K—IDES)ICHDEIIT 0, =1, P =05, ¢V =02, ¢’ = 0&ULBEICDONT
HL\TWB,

(a) 4 E-1

p.30 E10(a)
J=F ¢ h5 o [CEDDIRIEFIRT. /— R 0 DS o [CENDRITERTH D,
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Erratum, April 10, 2025

p.28 Figure 8(c):
The line a=10.2 in the figure should read as line a = 0.1.

p.29 Figure 9(c), p.30 Figure 10(c), and p.30 Figure 11(c):

The maximum value on the vertical axis is 0.5, not 1. The line ¢, corresponds to the
case ¢™ =o.

All other figures are drawn forl, = 1, ¢ = 05, ¢{” = 0.2, ¢ = 0 as described in Note 5
(p.38).

p.30 Figure 10z(a)
The line from node ¢ to p should read as a wiggly line, and the line from node p to
o should read as a straight line.

Please see the corrected figures and Mathematica files below:
https://researchmap.jp/sachiko takeuchi/published works



