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Why Agent-Based Modeling in Social System Analysis?
Takao TERANO*

Abstract— Agent-Based Modeling (ABM) is a cutting-edge technique to understand various social
phenomena. ABM focuses from global phenomena to individuals in the model and tries to observe
how individuals with individual characteristics or “agents” will behave as a group. However, the
importance of the modeling methodology has not been common yet even in the academic convergent
technology societies. The paper discusses the principles, strength, and weakness of ABM. The paper
also describes the role of simulation sciences in social system domains and how ABM should be a

new standard of such analysis.
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Why Agent-Based Modeling in Social System Analysis?

Models with Macro-Level

Macro Structure Variables

ABM : Bottom-Up
Model from Micro-Level

[ l Interaction via Micro-Macro Link

—_— —_— —_— —_—
— — — —

Agent: Internal States
Decision Rules
Interaction Rules

Fig. 1: Micro-macro link in agent-based modeling
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Fig. 2: Research triangle for ABM
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Fig. 3: The methodologies for ABM

gboooobooooooobobobooboooooo
oboooooo

Axelrod [18] 0 DO 00O OODOOODOOOODOOO
gbooooo3000o0o00oobooob ioo2000
ubooooobooooboobooooooboooooo
gobobooooobobobobooboboboobg
gbooboooooooboobooooooobooonoo
gbooboooobobboboboboboboobdg
gbooooooobobooobooboooooooobon
gboooobooobbooooooobooooooooo
gboboobooobooboobobooboooboodg
goboooobooooooooboooboobooOooom

gbobooooobooooboooobooboboobodg
gboooooboobooooooobooooboon
gbooooooboooboooooooooooooobn
gbobooobooooboooooboboboooobod

Axtell [19]0 0000000000000 OOO0O0OO
gbhobooooobbooooooobobobooboon
gbooooboobooboobooboobooboog
gboooobooooobboooooobooobobooon
gboobooobooboboboboboooobobo
gbooooboooobooobooooboooboboon
gbooboooboobobobonoooooooooo
gbooooboobooboobooboobooboog
gbboooobooooboooboboooooboooobooo
gobobooooobooooooooooboboobgon
uboooooooobooobooobooooooono
gogbooboobooboobgoobgo

4. 000000Db00O0bOoOobOooboon

ooooooooobooooboooookKIsSoono
gbooooooobooboooobooooooooon
gobooOooooboooooboooooobooooon
goooooobooobooooboooboboooooo
obobooooooonbo

«UD0000000DOODbOOODO [20]

ogobooboooobooobobooobooboon
goboooooboooooobbooboboooo
uobooboooooboobooooobooon

58 o0 o040 020



0oo00oooooooooooDooooooooog
J00D00D0000o0oooDO0oOooDooooog
000 Grimn O [20)0 000000000000
(Pattern-Oriented Modeling) 0 00000 0O0OO
J0o0o0oooDoooo0oooooooooooog
JopDoooDooooooDooooooooo
J00o0o0Do0o0dooooobDooooOooog
gdbooooooooooooooooooooo
Jjdoodoooooooooooooooog
Jd0o00000oo0o0ooooooooooOoo
jdoooooopooooooooooooooo
Jd0o00D0o0o00o0o0ouooooooooo
gdodooooooooooooooooooon
opooooood

000000000 [21]

go0oooUooooooooooooooooo
0000o000oooooooooooooooo
(Computational Cultural Modeling)D O O 0O 0O OO
000000 (Computational Social and Behavioral
Modeling)UO OO DO OOO0OOO (Computational
Cultural Dynamics) D 0 000 OO0OO0O0O0OODOOO
oooooo [21]0

gobooOoooobooooobooooooooobooo
gobooooobooooooboooooboo
gboboooooboobooboooboooooon
goboooooobooooooboobooooo
gobooOoooobooooboboooooobooo
oood

IEEE Intelligent Systems 0 0 0 00 [21]0 0000
goooooooogoooopoooooooooo
gooooogoooooooooooo

00000000000000000000000
0000000000000 0000000000
00000000000000000000000
00000 [14]0

gliooooobooooooboboon

gboooooboooooboboboboboon
oobooobooooooboooooboooono
gooooobobobobobobobouog
gboobooboooobobooboobooooboo
ugbooooooboooooooo

g200000000000b000000O0000000

gobobooooooooooboooooon
gobooooobooooobbooboboooo
goboooooobooobooboooooon

Why Agent-Based Modeling in Social System Analysis?

goboooboooooooooooooooobooo
gboboooobobooboboobooboo
oobooOoooobooooooooobooooo
gbooboooooooooooobooboobbon
gboboooobobooboboobooboo
gbooobobooooooooboooboobooooo
gbobooooboobboooobooboobo
gboooboooboobooobooooboooooo
gboooobooboboboboobuobooo
gboobooboobooboobooboobod
goooo

O3j00boboooooboboooooDo

gobo0ooooooooooobooooobonoo
gobooooooboooooobobooooooon
ooboobooooooooobooooobooo
gobooooooboooooooooooobog
goboooooobooooooobooooobooo
gobooOoooobooooooooobooooo
opooboooogoo

o400000000000O00DO0O0

gboboooooobooobooooboboooboog
gobooOooooooboobooooobooo
goooooooboboobooobboooboooo
ubooboooooooooboooboooooon
gobooooooboooooooooooobog
obooooooboboooooobo

gsdibooogobooooooboooooboooobo

oood

gogbooboobooboobgooboobgo
gboooooboobooboooobooogon
goboooooobooooobooooooobo
gbooboobooboboboooobooogon
goboooboooooooooooooboooon
gogbooboobooboobgooboobgo
goboobooboobgooobgo

gobooooooobooooobooooooooboboono
goboooooboooooobooooogoo
goboO0oooooooooobooooobooo
0000 Zacharias OO OO OO [22]1000000

000000000 (Accreditation) D 0000 OO

O000DAccreditation0 00 000D0ODDODOOO
gogbooboobgoobogobgogo

Oukan Vol.4, No.2 59



Terano, T.

Table 1: Interesting phenomena obtained from agent-
based simulation
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