2 Development of Eq. 1

I develop Eq. 1. The strength of social relationships between 7 and j at day ¢
(di;(t)) increases the amount of social grooming v;;(t) (Fig. 4). The gradient of
this increase depended on a density of social grooming, not frequency (Fig. 5).
Thus, v;; does not depend on ¢, i.e. d;;(t)/t = w;;

m; is the mean of ¢’s strength of social relationships, and N; and m; are at
time T'. That is,
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Therefore, I acquire D ;% w;; = mTN .
Here, I used a linear social grooming amount function v(w;;) = aw;; + 1 as
the simplest assumption. As a result, the total amount of social grooming per

day V; is as follows.
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Therefore, I acquire a function of the total amount of social grooming per day
V(a,a; N,m) =amN/T + N.

V(a, a; N, m) includes reinforcing existing social relationships G' (Eq. 1) and
making new social relationships Gy. I separate them. Consider an individual
* who makes a new social relationship every day and does not reinforce their
social relationships, i.e. C, =T = N, and m, = 1. Thus, *’s V(a, ; N, m,)T
is Vo N, where Vj is an amount of social grooming to make a new social relation.
This equals V' (a, a; Ny, m,)T = (amN,/T + N,)T. Therefore, Vo = a+T. As
a result, I acquire Eq. 1 in the following.

G(a,a;C,m) = amN/T + N — VoN/T
=aN(m-1)/T
=aC(m'~* —m~)/T
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Gois (a + T)N/T ~ N, where I consider sufficiently large T, i.e. T >> «.



