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2 HAF Ediet AAA HE

%2 (quantitative) To}el 4 B (model) o2, A5FIA S thATS Lol
WSSV GHER 5 (reduce) o] O|EHOE BAT 5 QLS WE A7
T polth =, A7 TS Set o R F4sa, BAIS E 5, T @7 Al
A gati Zlolch. A Aol A AHgshe Sl d BYE AN TESIA She
AAE B 5e A0 ASET PSR BPSHE Zojekn AuET 9L
Aolt}. o2 B 0.2 thA] Z|&sheete 2 Al BAR s 4 9L
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743 mIAI Ao A ThR = AR Ol ZE A2 ETHH, AH|A; i 7F AR A
& Aot THEAS Fdigtelel = A2 ofHfet T2 A3t EA & s ARt
A x = AEY F= YrIstH (commodity bundle) p+= ZF AE2] 7HA (price
vector) O] AL, ;= T AH|ZHO] dfj4tol, U= AHlro] tisiA o whEgto] &
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ZF 73-5-o ABMo] oA sfAe] 7]

AT P AP Y A ABMES Tt A

sjxsteietl

BAAE2 A 282 Sl 4 H = Helehs AlAlRbe ABM O] 27] F
8 AF=1960EH Z o] (von Neumann) 2] A 52} (culluar automata,
CA) Aol A &dsto] Z9o] (Conway) o] o] FHAY (Game of Life), A
(Schelling) 0] £-2] & (segregation model), 12|17 1980 At A2 & (Axelrod)
o] vhE 2|49 dut Al HHAE Fo] o} (Janssen and Ostrom (2006))
ol dFEL T U YRS 2= A st 14T AT

oA LA o] FEatgure RANAL ApHor F2)

¢

SHAIRE 1990 ATl FHHEE HFE o] =4 Q o ® P97t 7|Ht g o] 4
o] Fola|A WA ABME ALge A7 Adatstat Abs|zist Auol 2715
7] A, o] #jt B2 Ho R HAFEARI A HEomes Y] oHe
EZ44-5A (complex adaptive systems, CAS) & A+517] ST ®HE o gl
B 2L Aol gk (7) oleld ABMO] e BA] 27 A= A4
Zolth (2 [l) ABMS AHETF AL w9 chokgt Hofol A o] o]z T 9)7]

Mel E4ow

ofjZofl Zhets] A elstr]= o feh. shAIRE HFE o o]EA Q] AB
Ao i "] EA (replication) 7} -§-0]5to] F=H=
AHT} H2 o] P2 Ak A ABM-Z I3t 2T dojo|zt i g
5htel Netlogo 2] ARYE A= F8 ABM 2P ES Netlogo ¢1o]& EA|5}o]
S Aol thet 7)ok @A Alg-stal ok (Wilensky (1999). Netlogo+ &
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ddojel £t ABM Ry Aot 9= WA ER2= openabm.org 2] B
2to] B2 2] (https://www.openabm.org/models) 7} ATt

4 ABMS9 1%

420 r ABMZ BT AR A2k, 17
(Macal and North (2010)) Hlo]& 9] =3, A|Zte} -2
= 4 QJt}. (Wilensky and Rand (2015))

4.1 PA (agent)

ob2] ABMollA 2914t (agent) o] 718 A ojofl et HH A o7} EA 5= A
ofuth. 7Hg 42 ol A S 4 Sl agent O] JE-2 A4l AA
(object) o]t} A4teto| A AA7E L H 4= (members) F HF (methods),
2231 A4 A (child object) o] AFA2H T2 APA] AA fRIS
AR5k WA 02 g, (Johnson et al) (1995)) 1213t o0]& F=x517] S8l
QI AE A (instance) 2t gHeh, SFA|TE o] = ABM A 2] 3§ ¢jztof tigt Aoz
H7)oll= AUA] A HE Aot =, P9At= BT A= & o AT s A4S
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game theory) &2 o[ 4] 5.\— A= AL oJu|etrt. (de Marchi and Page (2014))
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7013 Fel 49 A0t ohlehe AAAES o E FRozets oA
[47F glojof et

I

]thﬂr. e
At MELA (degree 4
19t o4 2 ABM2 92%
t}. (de Marchi and Paged (2014))

regular network) —4 ‘?—:]_—7(3‘—21?-._ = 4 971

O] & (network theory) e A¥-Z 7FX|A|

o
]

4.4 et 7 (meta-environment)

el @ olle RYe 27196t F5h] 917 AH8AF IE H| o] 2 (user interface),

239 /‘17*?’} (visualization), BloT8 44 B A4, T2l Al W 2A1E9
S 2] Aol FFe vAAE AT Aol Zajt an

izl = ABMe] Ssbd Y g4 Solle 7124 22 ZetE o] Qe

ESF ol=et 3*501 HFEA] Hegol Zets|ojopat st 212 oty

A3 dlolE et AAstal 4

T e

1%
o
<
>,
N
j_‘()_ll‘
ol
Flo
i)
ru
N
i
)i
1%
B>
=]
|m
j_gg



5 ABMZ2 Al A

5.1 B

7V A AR 4 Qe ABMO] AL 1 540 Sl MEH oz mglet]
ofele A7 = Hste 5 b= 97 R7] el 53] oA mste] dHAE
WE AFooIut ATE]S} g2 Afa]atet Ropel e 2 F5-3 WAt (Borrill and

Tesfatsion (2010); Gilbert and Troitzsch (1999); Trajkovski and Colling (2009))
ASAAES dAl = N2 FAE9 AdE BFo s UEh=d, ABM2 L2t
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model) |2} AlE2 o] A
Hr}. (Gintig (2007))
MR FH2 i E (pattern) =
o} of 7oA sid ol SgH o2 FA
(stylized facts) 2, F2F91A @A4fo] obd AAH Hol= LE Zoltt, (Railsback
and Grimm (2011)) 7+ Z=4 (chaotic dynamical system) oA YEtY= 5
714 A= B, 574 A=l FHstA= &L F715% dA5HA] gEARt siglo]
AR E S 724914 @4 22 4 th ABMo] 7|22 02 S A
Al A’ (dynamical system) ©]7] Wi{Zof] EE=A o] E40] "PE}” 7Hsdol &
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TZol ABM-2 RFEA] A[7F 7 o] Sof7tof gt 574 02 ABM2 23 ol A
HHE (iteration) 9] TS AR 1L, 123t BHE S1471 Ao 2 G HTh 29
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6.1 AA

AA ABME F@SH] S15hAE A9 R 4 g, B 52 sk
A
[e]

2191 ¥
= ooty AAAES] FFolut A T & FHl= FFfoF . Grimm
et al) (2006) 23 7]& EE2HE 919l ODD (Overview, Design concepts, and
Details) 7¢F-& AIF3TE ODD 92 A & FHOE FAE o] glor, o]
ool ket m RS 7148 29 5L 2] HA (replication) 7} FEE 5 D
AASHI . A+ Aol s A = =
B}, 2, ol Ar e BAE 9eokd A4, of| WAE S 2 AT

S AAska U HFE = FFsfof etth. ABM O] FE2 A Sd
AA Al 7HA FRE s o Aok A4, ABM= 9Is] A" 220 A
AFg-6H= Zolth, NetlogoZt 1 tEZA dojo|th, ER|=, T2 i ¢lojo] A
#18t gro] B2y} API(application programming interface) & /4 25t -
I Qlth Repast, MASON, Swarm 5©] tHaEo|ch A2, 214 T2 7
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gote] FAshs Wk ok ol e A H 2 AL AT Yl

a8/ Atolel trade-off 7k 31T, Netlogooh 22 7N'EeH 2 71 w27 7ids)

AlNA Zhdet FAZAA| = & 5 QA Ao R Af o) HelA i

8 deor 73T £ A= IR S AR

2ok gha A3 22 OeS ohs 2 7P AR T e

aeHor FEL 4 o, Adel
(

. (Railsback and Lytinen (2006)) T}
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E3L o] GAA A FH o Bz Hlo|EE o EA Aot 2T AU
A7Jeljof gttt 7|2 0 2 AlEd o] 54 I (dynamic process) ©]7] T2
HEAHE BT 7|56t A2 H|a-&4olth B3k )79 Alg o] th2
A& g5 FA "ot #E5E A4 o] 27|20 oE3F 1A uf7f# o
O3t AR AET &= Q= F-UR 2 oh9] Al9) BRo]7] wRolot, 3t 3
A ONA Y] @77 GleA], kol s B2 FAT AR glsty GAEE
TAH AE SAY HF At AN Bt o tiAE AYE §E
Stal Q1 =A] 3 (Verification and Validation, V&V)dh= A 543 84 5o
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stitoltt, (Wilensky and Rand (2015))
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