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Social Decision Making in Animal & Human Groups

Nest Site Selection Foraging Behavior Flock Logic

Decision making as an Individual or Group



Motivation
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A Group Dance Performance: There Might be

Others

L Dancers choose the order of
the modules.

dMaximum 2/3 modules are
allowed simultaneously on

stage.

dNo leadership assignment
(any dancer can introduce a

new module).



A Group Dance Performance: There Might be
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There Might be Others
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Evolutionary Dynamics to Study Group Behavior
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Previous Studies

Analysis for Two Strategies :
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Evolutionary Dynamics to Study Group Behavior

Model modification motivated by the observations

N
T; = Zﬂfjfj%'i — Ox;
j=1

Understanding the social decision making dynamics driven by artistic Explore-Exploit tension



Interpretation of Model for Dance Group Behavior

Perceived Dominance:
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Awareness of Dominance for Two Strategies

Replicator Mutator Dynamics:
i1 =21(b+(1=ba)l—p—21)+ 1 —2z1)(1+ (b—1)z1)(p — z1)
Awareness of Dominance:
w; = K(z; — a)wi (1 —w;), i=1,2 K >0

: _J 0 if « € (0.5, 1]
o nz(1-0)/4 tligalo wi(t) = { 1 if « €10,0.5) °
0 if @ € (v, 1]
: n_ ) 0 if « € (vy,v,) and x;(0) < 0.5
o s (=B tli:»nolo wi(t) = 1 if « € (v;,v,) and «;(0) > 0.5

1 if o € [0, ;)
where v, = 0.5+ 1/0.25 — /(1 — b) and v; = 0.5 — 1/0.25 — /(1 — b).
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Forward Dynamics:
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Loop Closure for K>>1: Time-scale Separation

Slow Dynamics: Replicator-Mutator
i1 =21(b+ (1 —b)aq) (max(wy,ws) — 1) + (L —21) (L + (b — 1)a1) (1 — max(wq, wa) — 21)

Fast Dynamics: Awareness of Dominance

1
U; = (i — i(1 —w;), = =<1
ew; = (z; — a)w; (1 — w;) €= 2 <
1 x1(0) > max(c, 0.5)
tlim r1(t) =< 0.5 a>z1(0)>1—«
o 0 21(0) < min(1 — «, 0.5)

Let, 2;(0) > z;(0), where 4, j € {1,2} and i # j.
Then, lim z;(t) > lim z;(¢).
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Conclusion and Future Work

T T T T
|—Walking—Whip It—C. Solo—Crawl! & Sing|

j Diversity = Exploitation

> b
=%
8 0 ! ! | I I I
0 60 120 180 240 300 360 390
Time (second)
.

VS.

Flow  —— Exploration

‘-—Z i — o —_—
AN

=Y @ fiq5 — ¢
j=1

\

Conditions for Exploration Phase ‘ Exploitation?




Thank You



