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Geus, 1987: 41-44).
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ste] A Bl AR @S o Fdta AHste Yo] offthe AMdE AAVIAA
Zoh B JiQlE AtEyE Adshe @4 ERAEE oEisky] e 4AIA-
YA PHE o) 8d H2E A9 AAT el U F ASS dEFe
F& doltt ol Aok BHH AHBA G5 s} AABAE HIT
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Aolgre] Adsle] AAHOR FRY + ASL FAYH T BAH 97
g9} olsl® Bt B8 M AATORA FF B R4
Tolo] FE715AS BAF B Bk

. 234 o &% 714

drtr o= E3d(complexity)-& Td(simplicity)e] doizidez A-gHoh
294 oE3 BRY GBA welo] dol Bedel ALk Adow
o]9] E3EHcomplicatedness)o] &gk ¥HH, B34 =¥ 4d(independent)
S35 go2 ola|E ) Rescher(1998: 8)& 11'% AL ¢, doA, =
S S AW # J= A0l FAsks ARl weps] Z2PEntn
Bl ). Holland & Miller(1991)= B34 Xﬂ(complex systems)E 7 2] 3l
A 3 54es () FxAsete P vEYaz pHete A, 0 3
RS9 WA PBomRE GFHod YTHY AN B9 FAEoHE

4, 0) 298 AGH P47t G9AY ARH BFol UF AT A4 glo]
5 BAE vk 3 5 S9th AN BN 2 W 23 A4
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B34 AX(orden®t EE(chaos)olEte F M) AHHE AEE £ Ao
F Jed 7MY EE $dF o] vraste] A3 F7 73
T Astr] FE dEHE grigt V&Y % M ATe 54480 &=

7V3AE](at the edge of chaos)oll EAISITIa 78] St Waldrop, 1992). ©]
34 aea ERAT dEd ANdat sl 754*19]' =2 Atole] EA|F
oguigch, dAZ EFA tieke wdo] 2 % A AN oA T E
A7l Fedl <ad 1> ol MEES AM9 EFY B oA A
g Alolth
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CIE 1D At BEol B2 2 S3YY)

Sl EE
HEM
ZHE(Determinism)  EES JPEXE|(Edge of Chaos) 2ol (Randomness)
F44(Reversibility) &2 (Emergence) 27194 (Irreversibility)
=AM (Certainty) & (Probability) &AM (Uncertainty)
Universe =Zahet X9l (Fractal Dimension) Multiverse
SH¥2 (Reductionism) &L (Emergentism) HAZ (Holism)

Regular Network Small World Network Random Network
t2|4(Rationality) Mgty &2lM(Bounded Rationality)  £X|(Ignorance)

34-3 Eo] BFA o]2d Uit sHEduke] Aol FiE AL Aldopy 1
= 1o 23 B 93 cHFrangois, 1999; Goldstein, 1999). B34 o]&9]
Z*Oﬂ 71 S Al #HEe A EE SFEERE XTI T =

2) o]t FELE AoHog BY Fx oy EFAolge NdS B Adsiag
ste @Al digt JPolu dFtulde] HEA Al dades HE B el #
3lth B =RdAe ded AAPel Aeshes <BaAe AR (complicated systems) 2}
EGA A F58e ERA A (complex systems)E TEEF] A}g-3T}

3) o] 28 FEE AEE F A2 71980 o] dutH ez ALEHE Y 9
o g AdE ARes R WHHJGh <& £V, Small World Networks
Watts & Strogatz(1998)¢] = 0% RE, TWE-L Mandelbroth(1977)8] A= oA 2]
& etk AXet EEY ES 5T o MdEy FEL 93] 4Fujelgol
gAY Z4zke] § ote] UgH MdEe] vtz FgidalA ojsEE ouldAe
s



o] ot wEbd EFAFT #HE =52 B34S AR EdNE B39
2o o]folx] ged] olHg EAANS I HF <ol dyslaz} §
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A E3d(Aggregate Complexity).2-
B4 BF 2 Wee AT
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32 1% 4(nonlinearity), FF-(feedback), 2712738 W7HAd(sensitivity to
initial conditions), 7](bifurcation), =84 Hil(attractor) & EZ-A A 9
SHE megithe olejgt olEd &% AT Al 2E3 A=
Kiel(1994)& & 4 Stk

o AWH B A B ool FAL Fu AAE TS 2k
5 Alole] 4EAGORNE AAHE AUAe) ATe 21 B 84
£ Alold A, Rz 849 4548, g4, BT 52 ATAG.
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wslol Al dHE T 2R ‘i}(self—organization) £ dofydt A=A
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3) MUKl thsk 74 (Synergism)

&3] AA7F B &3 0 AHEiAoE ¢ F o) Ay e £o
& AT BE dAo] 2REAHLE olElE I ZHA(TH) 0] EAFE
AR gz 7ido]l AHEE Ae Ao 28y AlUA] B3} $Ws) SAlEE
BF FEFAH HIL APHESEN HAE Adth BRAw Eﬂiﬂﬂg‘
ofsfst=t] o] FaEoR =oHE e olyd AYAY Y%
74 ¢ tH(Holland, 1998; Goldstein, 1999; Manson, 2001). AA7}=] e
s dEeE Mo AEEHY gtk shvie AR f¥e dF
MEe g AMREE folth ey i) a3 E4o] AA o &
o Wg Z]*‘”}°i~ dEEAY A" £ frks HAA =T
(surprise), AHE-&(novelty), - AFA7} JASA Egt oH AL
2 AMEEVIE §TKStacey et al, 2000). o]#3F e w
= A2 e olafe HEFo = Qs AU vlE-e] AHl(a frame of mine)
& 183 Ao/ dchManson & O’Sullivan, 2006).
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2QuThE B304 o] wosi: 71z )
Adaptive Systems)®] 53 223 Heolo] o
thekgk Algdlold VIEE F
dE EH, ¥ T3 IS Y oA gy &&=l
Cellular Automata(CA)= A7 F7ko] BEddz A|AHS 85 o2 7d3s)7)
A8l AMEEE ZHolth CcAS] N HARE Sarkar(2000)0] <5 Z A
B0l 3L, CAdll 7ubgh Al2He) olsle 1 AE(2000b)0 <3 Fh=rol] Al =
/1= Yok FHA LB E(Genetic Algorithm, GA)S  AF<:(inheritance), %°)
(mutation), A1#H(selection), L7 (crossover) T3 £ AFPET e NIL 28
g 24 daglEolth GAE HAsHEAS 2R 27 93 o7 17 2
7N5EE o] &8 7z Aduitt Z7|EdE ZAE AAE Frrela 1 5 98Ut
A ZEA A= ol wHE B3 FHAAEE AFJOEH A o
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o AR UWES 2Ysse ABHM sty B ERdAE o
5 ool AT ARHEA ) BAL B Uk WA S 2H (Agent-Based

9) GA®] 71E71d-& Holland(1995, 1998)0] A7R=Ax HAH(19
Bennett, Xiao, & Armstrong(2004)> GAS #&3le] A 9]
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Models)!02 A7|8taiA} o),

1. @RIt 7|8t 2y
P2 71¥k 28-S Computational social scienceZ!NY#H A SEZ HE oto]

A st e AlEdeld ZiMEs AATH 3o wet B =¥
(Complexity Models), A4t & (Computational Models), FI#F 7]¥F =9
(Agent-based Models)3 22 T3l o]E o2 A= el olEd
2 XNE O Jido] oplr 51 xolx gk B o|EL BFA
ks 8 2As] Yoz S HAo] ol (Manson & O’Sullivan, 2006),
A By S gAHo R S B3 RgE Aleld] BAE Z2es)
A AFE ] FAAAIE o8] BAE ZEOHgR Soe HodA A9 7]
IR RS ‘:LXl S THEdmond, 2001).

AL 718F 2ol 19601t e AAAER o)A BH oLt 1970 d ]9 BIAIA]
ol 2R 2o AFHY AHE AEdH AT TE e AlEE
oldere] PeAtEo] AFAH AgH o2 HAF JsAEstn Ao wEr A
27 PES Hol=E RYE FHrles A O]E]-(Marcy & Willer, 2002).12) FS}x 1t}
T A 7k 2@ PR nldE A - maE gAE B8 AEEHe AA

A

I‘

FEE #FFOEN HAIE S} AATY 40101] At ol8d AZA
TS HATHBankes, 2002).

qLR; 7IRE 2L WA (Agent)} 1E AlelY] BAE A= BT
Z’(Action Rule B+ Interaction Rule)o.Z FAETL FAs AlEH o]0l u}
2 F g9 78 Bejoly Ayl #Ae zte BRI FAaset

10) AR} 719k 2¥o] 2 Object-Oriented Programming 1o1S Eal AP E 7] wjo
A AR ZF oz HHEH/E Sl o) SulE fdEn By oo
AL3] 2} 8ol A <7 A*(independent entity)= 3 AP (Agent)7} r]dls WH3lsl=s S0
Hgshe FETEH W Aol A&H Ak FA ok k2 Aol weba
B =82 Agent-Based ModelsS &Y=} 71¥k 3oz HAT AL Adsit} 39
A 7k 2gE HhHoz Ho¥ FEE Henrickson & McKelvey(2002)E & 4 3l
o

AW E Ao A9sk FR g0l sikaled Qlzke) o} A siA ] H=E
Newell & Simon(1972)7 Simon(1996)¢] A#fo] olzjsl ME <] 7NkE o2 m ul
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12) March & Willer(2002)= 3 9=} 718k 2388 A3A A EFo|HA7HOE o3
AT 1960t} ArAEH|A7IHOR AXNEFY &L 3] ArS
FE F43e oy Wé*ﬁ‘% olg@thE AlAUE 1970dthe] BN B
WOE AXNERLY d=g 3 Bao] d92 Adn BEHE nAY HweE
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olE 1 Az eE Aojgre =z FAEY. dAZA Be F79 A
E°] 2¥3} o %"“EE] I dE2e zh 24, 28, FHFE, BY, hd, &2
Ame} e TEFC ol277kx thekdith BYxE 7Ek 2y M= 37

(environment) X}Zl 7+ e YAz AYErie s Toga EAe g
Apgo] ME AFo]3h(heterogeneous) A2 Ql(autonomous) HJAFEHA-E Zrrld)
Zo]7 #7o] wat slg]xq.zquq.ol,]zqoi AEFE Holoh. P -
oA eRFe] Blggo] o] F R AL, o] FFE o]F e YFo JIFL A7)
StH(Borabeau, 2002).

FErH EZA A EXshs AHAE Alold] AdEAged g
Hogth oA ga @53 @AAEe] od Baos Jo8d
£ vepdth @9zt 7)ek 23] e 01315]' Egiﬁﬂa A2 TRk
o] &0l 7|Zsto] Hosta HEE 4 3l

5 o

=g
BRI R S

b

A AFE 8 AFAtEe AHA 7R 2EE A VHR] AR §EE &E
8t ATh(Axtell, 2000). st HE2A ol ZAA AF7IHI o] A
3B Adte WS FHste WEdE olHg A2 wag i
Ao] e Agolth thE o}b‘r FehFA e AU v Jout 4] 7]
o2 Af-olth old A P} 7Hk BFL Ko (parameter)Ht 7] whE
Avte] Wsts é*}o}%ﬂ ojg-¥rh miA|EeZ ﬁ@ﬁx} 7k 2o $8kEa
£ B8&ste Aol 73k EAV FEA @2 Agel 289 B4 7]
i BRYE o] 8 FAe] de of gkl st

2. WRIXL 714t RHE 0[¢t HFA

EZE AR A4S olsfielr] HAg BAA 7N BE Y %% 3 ohs &
ofef M X&H O R o]FofAIl flv FAloltt FHA} Vvt e &g AE
& kel 2 3KHolland, 1998), B4 ARY & ;@}(Bak 1991, 1996), A&
3t 71 B e T (Resnick, 1994), 7Hde] A¥AZ o] F&(Casti, 1997) 5

13) Franklin & Graesser(1996) A&7 ’GEHZ}(autonomous agen)T 3739 3 REo=E

T AL #Afle] 2AEIAL Dol 2 P5siH ZP‘ 9 B&& Fshe HA4ol

Al =] 0330}% “]5(]7]—‘5 3he AAZ Aelgh v Uck PR 7]EE BF A Ao

He gYxe AFEE B3 wEoR AHF A OMV\% AFA7E A% 54
Tj

?P“Oﬂ u}&} X}gm’ AR S dele ANA AT AR VIt ZFol W
B3] #AE Asks W0l opd s AFETA S S FNAE A}OH
g}ﬁ]a Aelgthe A AEH dA7ihEE da2dy FAE7E FHHGibert &

Troitzsch, 1999).



=) : = 238 A7 dox] B o8] H87FeA
gl =97t o]Folxnut UThAZE, 1999, 2000). AHd B o]E2 X323
g W OMF/} E}% AR FEA NS E87MEsta AR A 7Rk 2¥

& Ago] o]FAXI Y& FAolth J7IME ol

7hl 837‘552}'732‘13}01 Bale e AEREAE olaisy] fAs) AR 7]
288 243 AVIA ARIES Akt gt

AR 71k 283 gt v} 3 =4 o
& 253 H5o U oFlE T8 FPOE 2005 = %Xili“c}% T
Thomas Schelling®] #2] F8(Segregation Model)S &
(1978)2 ¥ BTl 7|8 A7IEAST} Thed tho
2 fdFor HolFE Hx A7 & 5 Atk AT AY Oioﬂ % 744
A2S AR JFon FAE PAAEe] AT A
ANEY A s A WA 4] oxet BAQle] ArHeRE AH9H E

=

e ] ru[o 2

ozi
L
rE
o,
X
ro
oo
i

218 HoFe 783 =gdtks Aol By 4ot ojm AMSH=

2
BETAL A GAE] Fu B 2o 428 A P50

Hx d2e AeH ATHHE =1
*r]'GH BA 7 B8E 83 ASE £ 5 Urh uiRFHOE AF P
&P (social influence)o|H “VIEHZ 9} 22 7lgd2 24 %]
Moz o Aol WER /2R 4FAS Braey oiN we A
oko] itk HTY AFELS PR U B9 EES Tl Al ofEE
1 de Madd PAES Zy¥stetn Stk g Fof HIV BatAel nEadzt
€ Alole] HEg 53 AIDSe] Ho| B kgl tigh FEHR Fope o
TEE PR 7Rk =Y & 2 )

vpxEto 2 Lz} v|uk By EEUlsAe] AFAHeE RAHN e &
ofZ WEEH dAFE = 1
o] Aol Hshe Ity e
A HEe Wk 53] A %71}0]3}% %}73}4 -\‘1‘3_01] -4’5}17\1 An
FA5HCohen & Felson, 1979 Felson, 1987; Felson, 1994). Hxlo]l tjgt o]23t
AT 99 o9 sRVIAR 718 ATFHES T HEYAE 01'3“”3}%
g A7 ok wEbA HZole WA HHE dpe slojA Al EH Y

H3AE Gox dAEe HHY A -FE /FEE olslsh] H’Gﬂ RERS
719t 2o} o] &5 7] AlZHITHGroff, 2007; Kim, 2007).
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[¥%}

3. #eAxt 78t BYO| JjUE E= B3

Az 7k m o] Mg ToeE ERL J)ee Ay ﬂ”ﬂ w43 F
7kl $ket. Swarm,'4) Ascape,!S) NetLogo,!6) RePast,!7) MASONIS) 5& 71 2 o
2hal ATk H2Eo] MEE e tlEE B} 7y E'%]Q C+1} Java
o} & AAAEEH L2787 (Object-Oriented Programming)dl] 7)9vs}31 gt}
AAAFH 2 o] HolFs TR dojzAel fdXo] P93t 7]
g REe) 7R e F43] AP £ JEE 295 otk Axelrod
003)= ERAEC] A 7uk 2 AErS 98] Tz WS w4
o Ak Z2 O Aol A9 Ae A 047])‘1" ol#g E%l 7}
8 2F A2 FZ(Open Source Code) B uwlhz) T 7HA AEE
ol EAE 1] Ao EN o)F PR Aut O]%f?} Aol &
Zlol| 71of&tarzt et

MASON!9)-2 ZX] W o]&(George Mason)th 8ol A 7jukste] wjEslm Q=
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& Parker(2002)$} Epstein & Axtell(1996) Fo A ol 4= 9jch
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H 2ge =4 vol& tigy dAlolEdA AFHL 9tk http//www.cs.gmu.edu/~e-
clab/projects/mason/

19) MASON- Multi-Agent Simulator Of Neighborhoods... or Networks... or something...2]
Ri=3
20) Repasti= The Recursive Porous Agent Simulation Toolkit®] ¢kx}o]t},
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e AT A FEo tig olsle FFEX A
AHE 298 7S 5 Utk FUEOE Ackoffe] E©
Foll AAREHE v ATAL ARRAAE AT dideR
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Abstract

Agent-Based Models as a Modeling Tool
for Complex Adaptive Policy and Managerial
Problems

Yushim Kim - Minchang Lee

This paper discusses complexity theory and agent-based models as modeling tools
for complex adaptive policy and managerial problems. We have long known that
public policy problems are wicked and complex. However, we have not had good
practical approaches for modeling this complexity. Most models assume away the
complexity inherent in any human or social system. In an effort to overcome many
of the shortcomings of standard approaches, we review complexity theory and
explore the use of agent-based models in the context of public policy and

management.

[Key words: Complexity Theory, Agent-Based Models, Social Simulation]



