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2 52 Ky

3)

re

(1) 33Lx7|¥k2 3 (Agent—Based Model: ABM)

YR NI E-2 Agent-Based Model& A|AJsH= H2, E2l8t Solli HAHE]
SLsHA WS Bl ARESEL Q= ot (RS €], 2007:10). FARZIHERE S
‘AR 23 UlelM B35 ZHEShe dlolFER T BEs /g, A 2 ARS
& e A o2 o] u QIk(Gilbert, 2008: 2). 1) o= Fstatste] AR}
ALt A58 28 (Cellular Automata) @ T S§RF AA|(Multi—agent systems) AJER
to] 7iA] 719F 23 (Individual-based model), ZdA|SHe] B |9 AWt 23
(Agent—based Computational Economics Model) S& 7f@Xog 2% Ish= 7]
dolgl & 4 QIth(Turrell 2016:174 S ).

SHH, PR INIEY FQ Y= E FRE (FHEE, 3 At &,
vlollA] Zbxe] A& xSl wgiRkEe] W7 1 siakEo] £ak BAlek Alwo]
E AAE 0 2HE] kS =T (Silva et al., 2014:312), %714 F3]

o[l

o]

»
o

=
i

b
|

= T
& A 4712) 7% ool Al T S RER Fojal & o] wr} Tl
T foigk ga Algeoldo] Zkssi

(2) 3Y$1<H(Agent)

B9 SRS Ul A9 SRR YESR Aol B4 H (Node) o] e
2 EEun, AE A% 7l ot oNARe Saska, 87 o ket -
WA B o5 4 ik

ABVOIAN S9IRb A mE 4 Qs EAE olsig 4 9Lom (Wilensky,
2000), AtBlEE} HolollM] iRk R U1, 719 B wAEA, k5 o

1) Agent-based modelling is ‘computational method that enables a researcher to create, analyze
and experiment with models composed of agents that interact within an environment.
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A 5 ALS)E l9Rte] FefE BIth(Gilbert, 2008:5). ©]

o2
9

RS 7HIE
(virtual environment) StollA M2 A% (interact) 5P AFERS sh=tl|, oJ2st &
73 A= YR = 4 ok (Manson et al., 2020:5). O, FEiAT} Tst
PoMe FE 7 B 7L YRR ARE, o] o R, S87IH S &
@ T3 FXFo wzt PYeIRtE AP 4 Ak

I

J3 1-3 | ABMQ| FQ 11424

Summary figure Schematic of the typical elements of an
agent-based model
0 0 I bkl !
Patch: :
> | Grid cell |
. |
X .ﬁ. 5 Turtle: |
| F i Moving agent :
1 v
1 . 74 Link: :
: P ey N Between turtles | 1
! H :
! 2D Grid :
........................... |
° e o °
a 8. -
Agents  Agent-agentinteractions  Agent-environment interactions
XtZ: Izquierdo et al., 2019, p.27 Xt Turrell, 2016, p.173

(3) 37 (Environment)

A2 AR GArEREE She PR, UEAS el (Topology) 2t €7
T3 FARHEFAD = oFUAE 5 FdE de A A 5o e o Qv
e T/I5he ¥ (Variables) = 3¢ w20l F= nixle o= 71x] HiE o]
s, ¥ +HFY, Ale 5) Sk IF ez Hkgsto] WEa AlFs] & &
o} thae = HES Fe(Network Topology)= At 2F A (link) = A1H =+
of whe} Fofsh=rlol et ES ezt E2kxIH, 7VMEA FeinE A s
F7HR] gt FE(ARTE, A A= 1 5)E 7= 4 Sk mRR|Eie s 339

| (Objects) = B9 2ol FF= mlxle 8 ez, M=z ue $/4< 5l
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03 SHQIXP K Sdut ELE A PRt

Of FOIAHS SOIXI7 |8t DEo| Mot i, XIS o BRA ST BRIG 02 U Mayein
HEGHD, 012 HIEIOR SEMAE TR 2A0A ABMO| HHI BRAS A0 & et
LS 0|2 E0IS HAGIACL Sol, BRI 7I¥ DUo| e U =2 Yo, Haty
HiZ, RIS o B8 ST BRIE 02 W N S2 HESI0] A U T} B2 B3
oA ABM HH20| MM HENS MABICH Tt 7IZ REAAY TR MUSTS HE
5101 ABM 20| SSMAZ MBS 9Ist &9l FA|, Bt £, B 74 52 e A6
Of 2 10N PESLLA BH= ABM B 752 9fst JIENRE TEGINI

1. X129t 2 Hgkd

1) ALIXL7 |82 3(Agent Based Model) 72
(1) FAP IR 71

PR |93 (Agent Based Model, ABM)2 E2|&tat Fskakshs] vpHZEo 7]
= T om, Fermi9] YAt 25 olIEF 23, von Neumann®] A&} AlEo]d &
3 (Cellular Automata), Metropolis@} Ulame] Monte Carlo WHE 58 2R o= 3}
SATH(Turrell 2016:175). ARRJFFeH] §-82] 2% AlERS Schelling(1971) ] A
Ul 1E(race)&] A[AZ 22 o]0l tieh Agoln, o]= ool Z2 Q1F7]E
K= o] Adatze] 47 vle RHgE7]eh 5P $Algh 227t dofdths A AlE

12 K

>

HNBY LR [LIZSut SSMAY - 49
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1121 3-1| Schlling(1971)2] X 22| A&(Dynamic models of segregation)
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sp7} Al Qofu
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#0000

(9]

A 851 ok (Turrell 2016:177).

e =72A

S

€]

(e}
%]A1 ¢371¢1 Poledna et al, (2023:17)3+ ZHo], GDP

()
1=
A

3Y

S

22|
A
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Kt=: Schelling(1971), fig 7, fig 10. p.160

o] H7] wiZolth

A=)
hLe

i

M AEEC= AA

1o

Is]
of

Z3A

50



12 3-2 | Poledna et al.(2023)2] HAIZA| GIES2HOZAM ABM2| M AH|

. GDP growth (annual) . GDP growth (quarterly)

S

— — DATA
3 = AR(1)
DSGE
ABM

-1 L 1
2010 2011 2012 2013 2010 2011 2012 2013

<H?Zt GDP d¥E ol => <27|'8 GDP MEE olI&>

Xt&: Poledna et al.(2023) Fig 1. p.17

(3) AR IHERF ] 7]& 4

YA MHIRG LS 55z A Al 71X 24= o]FolA =t OFAFAY
R (Agents), @R} AESHe FoiolR = Fart= 273 (Environment),
@R} i E Wzl 772 (Decision Making Rule) ] Al Z7Fx17F 71 9.5+
{4l & 4 ek o] FollM thA] B2 3PeiRte] B9 el = nixle A
He ZIRE o7 9l W, AL 2 UEHA] |, AR S UiEle B9 F

A= ohRIEE SKFS] Tge] HlwA B SAI0e BojFE 9] AR oz

1) NetLogo®t Z2 ABM ME Z2JM0ME 012 Patchets 0[S22 Holot QJUOH(PIFAQ! SeXt=
turtle), O @QIXte] Yxzo=2 EF5I/|x St (NetLogo User Manual, 6.4.0)
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= TEYoIM I=Y] FEAEE EABIAAL ABME =
et al. (2016) AREIE AHEH, ABMO] 712 QA4S Z A1 & 4 Qlrk o] Aol
P9I Thet AlEesjo 2 ARsIgon, it GA] AUERRL AZREE A%
A GAR, FFFE AFAF FoE FHESIIch 2ia &L vt B )
AP 15 FVgoke TRt HgR HE, A thdRl FElE 33 Y, Y9
55 B9 AxEA S Fdetal ok LTILTV HlE, B7IX] $hs 52 A

BE wao] HEEl) nixlsto At wislel W9 FEoRE 7hne] @)
Ze) g efol W AR 21 B A Ak ofiel Tt B, o) 271K A
ofol] Te 34 52 AlFsIgom, of 77 sl 2 WSk Mz AR
i}

O3 3-3 | I=FEAIH ABME2E(2016)2] 00| HE & MSEE

mmmal  OHOHALE OITH Al E

LI HE

K= Baptista et al.(2016) Figure 1., p.9 S HIEOZ XAt HAS HIHGIH =X

YA HIRF LS o] Qlof= Algzold Bl (tick)oll thet 7P (FEAEE 73

g 2o, AR A=l diek 7P (R £4e S AR) s& skl itk
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(4) BRI gt 8

Turrell(2016)> ABMo| thg 275 YU E APEetE= 482 Emergent
behaviour (MEA] UERHe AAA lieks I3tk 3] ofel), ola/d(heterogeneity),
st A (stylised facts), @AIER] 8% (realistic behaviours), 7FsA €+t
(exploring the possibilities), E%Hd(complexity), BIA1HA (non—linearity), tF3
% (multiple equilibria) 5] 30| 7Fssirh= e AAISINITH

el MEES 2 o Ao AEE, 3, 7iE 3R] duE Uehte
A dapEA g I feiE BeY & 4 vk H (Emergent behaviour)
oM 2 S Aldet oS 501, A AR o715 (self-interested) EE0] A
Elo] ofGA ARR|F R 2|H9] ATE F=Alol tigh ofsl= siAlEm, ofg AmjA
9] ‘HoJX] gh= & E3F APEYAL el Ao R Uehs RiE A= ol

]

) -1 =2 0 =] s
=] AP E(stylised facts)ol tist mdlgja} Ado] 7ksslci=s ExJo] ¢tk ABMS]
2 A T slH= ARIAPolM e e = sk AVl E(stylised facts)& ATE5}H
N e}
R b |

A, ABM2 Foizl Z=7istollA oo e} dAAoRE I 7137t AluE|e
(realistic behaviours)¢t T&EAsto] ThRE A &7} 7Fsohct. &, &l &4
o] gl w, olsH|&o] YT Z ul, ofo|HEL] gHo] ARl ulet WEt o] 5 &
o Y 7h53t AJgolA ool HET} ofgA SiEE S shex] 'L 7hs sl

U, EERaro] 719kt AR B AAR WA 7FsAdo] Qe ofE AFES

A F9 Hefshs Zo] golstth(Exploring the possibilities). 8784 2

>

MY LR 2 BSMARY - 63



oo]HE &/Jo] Wolrlas wdgjo] BRItk A7} QAR ABMS SERZ
off 7[¥ksk B AR ofo]FHEES M2 t}E Ed(heterogeneity)ol| wa} wrAisk
7Fs/30] Sl gt AEES gofsl=t ule golsit= FFol k.

TR, Aol Tl BaTel Mol ofe WALS WMEA koA vgow

oj2fgk AIARIS] AT 4 EWe REY A0 WA 4 Qe
AR Z%] 8} (self-organisation) & YFT = AUths E70] o, o] IPgollA] A3
F]Ql EQl-AEo] ofg}l $7112](feedback loop) 5 BIAFES] RERo] 73t

SHH, Turrell(2016)2 ABM©] 7HX|1L Q= SHAPH O R YR B XA, F7kA
H|Z (Lucas critique), Y¥Iste] ofelg, 12|11 BA(calibration) H 314 7gol|A
9] A% (validation) wAE a0kl Ut £ O FAISHA AHEH, HWF B &}
£73(too much freedom) 2 5= Z3A|=ol vlel] ABME| Fdoll= Age] Zo]
ol 7] wiel Bedes Exlol At 38 AE Aehs EAlol 2HE 4= 3l
= ongit}. 2IkA H|F (Lucas critique) 2 ofOIRES] SAAR =] M=e H
Hol| ti-Ssto] Welelol| wet F8H 3 Al =3 WHalshx|et 2|59 s
WEX= Zohs £70] it} E3h ABME HAdoket] Bl Adeslof oh=

o] tol] wheh &= o} FePgo] dhisk=t], BE Wl dis dutshd daks

& % 7] wEolct B7g(calibration) ZPgollM 2] HZ (validation)
o] g Ao oy 7HK] tE FAe Edoke Ae, BER ot

R YIS & e A overfitting) o] T 4= 171 whZolch,

5

i
ol

=]

bl et
i
o
N
— o0
L

&

Jo o
>,
rlr
td
ol

>
B
=
o)
)
i)
i
fl
>
O:
O
sk
>
3

54



2) YR [T S BB HEMAR DY 75 67
(1) $EAAPE B AR I9E g AT e

ZFEiAIGol| thgt ABM 7 ARl F=2 2008 AEZER] B7]X] Ale] o] HE
Aoz o|FoR e, ol YAl FAT AP BHet HekE 7|E RPomE HY
Sh=tl Aol FR37] whizoloh ABME &3 MBEZERR] RIIX] I As
Geanakoplos et al. (2012), Ge(2017) & W& AHIZ & 4 ¢t} Geanakopolos
et al. (2012)2> €D, C. FEAPFE] 199720109 7t ¥5-5 ABMOZ AlEE|C]
Astal 8 gole Aldste], FE|E HHER7F Sasiths A7EYE &SI
ot Ge(2017)& vl= FEHAPES] 2007-20094d 35 2 5 AU AlHs] Sl
oF 409 7|7te BASH= ABMe 7idskal A&ste] HEQ 8 32ks At

71 9] ofg] UgfollM FE3] ABM ¥ FEAPY A7) RISiE| 1 glom, Tl
AHEE 92 9258 (Baptista et al, 2016), McBreen et al. (2011), Evans et
al. (2021), Mér6 et al. (2023) 5°] Atk McBreen et al. (2011)2 AHQl FE4k
Ao AP B Algdolide alsilon, SAE B ARl A5 s 7He]
Alds FAISHI

13 3-4 | Baptista et al.(2016)2] 17t FEH 7124 X[~ ABM &1 Al

1.3 . - . - - . 13

115k i
" 1l ]
108} | wswwu‘mw\\mw

5 2

9 g .
0 5 0 15 _ 20 3 30 35 40 a5 L il 38 44

8 1t L3
<ABMRZ ZALE! #iX|0p3 24> <TEH7HH J|HHETES 022 JE me| ZM>

Xt=: Baptista et al.(2016) Figure 2., p.29
Baptista et al. (2016)& = FHAPG 3 £=HS #fafl LTI gt 9 27]X] =

o
5o EnE AEskal BIR 4 FEAE 2F WA 52 BASET. Evans et

HS3E R LSt BSMALE - 65



(Bank of England)2] 2016
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(behavioural rules of thumb)
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Z8EE (explicit banking sector)% E@?‘l}% S| 2
ol R71A] tiES AlEslal 271K APgeilA] 7‘}%?_]01]71] O]’é— 7]“—6@4 H
o} S8 T‘—H Ae FLERY FAIE o, FYLS A5

1&(LTD, 7FxIdiu] tiE8l&(LTV), oA B4} vl& A(ICR)
24 dlojy B 2 M"at #ste], 20161 ABM BE = FEIA
B2} 7FERARE ARESHO] B (calibration) BARS AKX BEE Y oo]FEES ] 4
7t %] @ 1 wlolElet LRSS FESIT. o7]olle FEo] A=A
e 3 FEZHHo] duit @ol Wolxlex|eh 22 3EE E4d(behavioural
characteristics) 0] ZH F2 B4 F shus AR FH7HE 3718 Uiz oz
(endogenously) /g 4= Jlom, F= B7|X|9] AlETl HoJeo]A(PSD)E 7[Rt
S =2 gt AETH] thEH|F (share of loans by loan to income band) Bt OP%E}.

rlo

ofl
)
2
>

N

1o
i
e,
oX,
ol
ol

¢

e
)
mﬁ%"
9

N

U9l 5) w5 7
B A4S NS U1 FY BYE Yo MGSE: WAt Al

45% 15
0% §
35% > 10
2 30% ® Baseline g
E WLTI3.5/15% g
§ 25% ’ =3
% 20% 9 5
¢ w
& 15%
0 it
5% -10 0 10
o = . L n average annual house price growth (%)
o 05 1 15 2 3 4 5 85 (in each boom and bust episode)
Loan-to-income hand
<LTIEE A8(5A: 712, 54 F8 58)> | <AMAIe M3 EXIA 718 Al FE717 sk

Xt=: Baptista et al. (2016) (X)) Figure 10, () Figure 9, pp.36~37
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B FEAY ATe FL2 FHo] A FAo|ERE X|2|F QAHTH=E AHA
AR 4 (GDP, AYE 5)E FV/IEoR 1ufsh= Wgko g2 vhd Fof glon] Al
AZ olHs QAE HUO|E § 23S Z| HHESITH(Bardoscia et al., 2024).
RAFES ABM AA 9 &8 A] AP ARIS] ehHsE BARRCH= B30 Argsalkt
Sh= AP SElel R s FAl0R At A% WElslol] Bads dAlsk, AP

4 A

o] A2-AkelE FHo| JYE| Bl H= &89

® 20229 ABMZ¥
20229 ABMEHS 2016W 2¥S Hoh Pgel mdan, g AARPYA
(macro—prudential) ZA= oA ARE7FERE FEERS] @aks dotie
1 =8o] k. &, LTV % LTI gteghe F 71x] T
ER vl&Y] A4t ®IIRE 518ske 2D ol e A A%, LTV 2 LT
7}75 2 T7]x] 52 53 22 F9 IS ofF P tR| A BASIIA §
Gom, 2016W B ofr] AlREe thaat - EARS VKA Qi A, 71E
]

nﬂ?Mx AT 54 42 L%% E—E—o
[ex R5=

Slon), AR, Sogel cheh ol 3 gol 7Rl Aoz Wizl do
5o DeslslAu AR, o WREIME B uEssl SE02 AR
EIQAL EAER] SSkRIE 20223 WiFlol i o] RA] HifHs: AlEo] thet

AR ALH =4 9 3RS 7<7}o}oq TG w3 MRS APAES B

ol
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2 AA| 717elle Eokrle Aol lem, ol HHHR] daz sl APde] HEd
o] Wolr)7] Wigo e EME. S, 9 F 7R AR oY 223 Kol 9§
2 A 5 e, dF 501 LTI 3hes 598 AR I8 AM7FssH LTV
HiES £ & 3L, oS avte gaa F48 gsy] okt AH ades /-8

® 2024¢ ABM=EH

20243 232 Ashraf et al. (2017), Popoyan et al. (2017), Carro et al. (2022)
9] o]d AFE 7Rt 2 st FEiAY miFUES B9l At R AiEgEs =4st
= 716l R, 238, FhAle] Akl EEsh vESla g Anekat sigle
o, 29 7|& g2 <F 3-2¢} 2t} ot 7| RS v e R By

Ao e Thet e eME i

H 3-2 | 20243 2| 7|27y

= Faug
OOIHE | Jke, 21N, 28, 392d, 57
() 717e =52 AZsin 5 Jh 989 S0, IS A6[Ek, e
AHI/EAf
(i) eI AL A 2 BOfSION, SATFEOA =52 Ss, MM
ML AR J1m01H sz 4st0] 0|2 Qls Kslsie L] Y

JUZIHEO| e
(iii) =& UCH7 |21 HHSI 717 M 2822 BR(IRIQL, ATFAL AUEBTL)
EXNRDELL, 747e] FHAFS A0 20 et ZERX|H, BTL £XIA 42

JlExnEd O YARZO0IST UCiAES| 240l BSMHEA Oy=AUS0l T2t 22ty

— o
(v) TR0l SUCIER XS XY & U, 1SS SUYSBAN Ao/,
FUSHS Jhx|cHH| HEHIB(LTV) T ASTHH| GEHIS(LTION T2t (hE3tzS

2 SeFYHE HYoH 01591Y EIYTAIE AEolN d=01REs
Yol 2UA2HS A=oil M=dQl ABVHEXIE &

BHal0| S5t Migs ZAFold, =S M3t MAH9| OXEE NS

Xt&: Ashraf et al.(2017), Popoyan et al.(2017), Carro et al.(2022)2 Z1610{ HAZXI XA

WA, ABelold Al Al 5k 4ol Zlh ST, dolelel FYE B

ToC e

T 2ol Wt sigrie] 5450 =EEES SIStk theo® 2} ZielAl 1k}
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H 2x} AH|RIeE LA S, HAA SFAES 7 B9 et AR
FEAdol wet 7Sk e S A8ttt O §, o] A=Al ARdolEe] Tkt
Fe f3o] we} 7t Tt Feo] HaljE| =g ARstal, niR|eto AlEwold

S} tick(step) ©] $F F(week) & 556 WHEA © 2 runningsh=d|, Z tickntch ot
=9 oAby 9 fulolEZ} IgstEE A7ttt

é‘.:oll

3-3 | oY WY 4N BY)

1. M22 ZEAE A ZYER HRE Z2Fslt
S AIZOIA V1 SHO H= R S UAEQ AM S 0HE0| ST

AR RS0I0| ABES SIS, FHES OIF 2ol U WS P2 AIY ZAIE Hotn(MS e
Higt ), Heig thE 0A8S YHolE St

TP AHIS XES BHGI HA FHUHISOI: BRI Ee YUB)S Kl
Cig 20 M8T FURE GNZFO| URICLOE)
NSO 2 Uo] BAECLOFE)

O
Y2AM L2 FSY0| et OIAE XI=otl FREMTA 0IXE H=h. SY2Y
=

w
o o
o |
|'|0

.\'ov.ow>

FIO

o

9

Xt=: Ashraf et al.(2017), Popoyan et al.(2017), Carro et al.(2022)S &11ot0 H7XI XY

o] meo] AZIPS AT, o] A %Eﬂ?%; Alg#o1 S Sasle] A
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3 3-6 | 20N YE3 FEHAY FL 21002 AIZ20[2| Bzt HH| HO|E2| Hw

w
a

. PSD . PSD

530 = Simulation 530 = Simulation
8 225
g2 2
S S 20
£20 £
K| £1s
S 2
5 10 %10
@ @
2 &5
& &

. 0

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 0-1 12 23 34 45 5+

Loan to value ratio Loan to income ratio

(a) (b)

N
«

. PSD . WAS Wave 3

B N . 60
- . Simulation S mmm Simulation
4 )
EZD 8 50
]
£ <
g1s g4
E]
i 230
g10 5
5 220
o &
5° 510
@
0 0
01 1-2 23 34 45 56 67 7-8 89 9-1010-20 Tenant Owneroccupier BTL investor

House price to income ratio Tenure

(c) (d)

- WAS
. Simulation

. EPLS
. Simulation

Y
=)

N
o

Share of total BTL investors (%)

Share of total BTL investors (%)
IS
S

o

0-10 10-20 20-30 30-40 40-50 50+ 1only 2to 4 5to9 more than 10
Rental Income (£1,000) Number of BTL properties per investor

(e) ()

Xt=: Bardoscia, M. et al.(2024), p.26

S, AHEeZ S7HLTI A% 297} FeideiyRIst eabgel wixlt gake

BE Ko o= A T5% FF= nIATh =RE, AAEAE ol ARER1t

HERRE FARS B 5 MRS} Aol 3AgE Q] ks nlzl A Elst
ek oixjgtog T Ao Jgko] ZHAA (additive) ©JR] k= Holdl, & SHA
2= o]

21 AHe] aelo] 24T FaEiel YAk HYs| hErke How, ofs
A uIAE BRSO oge
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H 3-4 | g2 SY23(Bank of England) ABMETL H|l
T 2016\ ¢ 20224 A 2024\ &
LTVOIRICE] tiEsi8), | LIVOHIte] oEsle),
HECHA LTI(ASOHH| THEHIR)SHE LTI(ASCHH| LTIASOHH|
iBHIZ R I
ol Tt 28, syeH sy, e, sgey | E B SIS
o
B719s g os o
28 9 JFZAEOIE]
XEH gl X T = s
By 9 A5 | FU Yo g | T o T I | man amarop
aeRd ¥ uoiE, 32|, UfE

Xt=: Baptista, R. et al(2016), Carro, A. et al.(2022), Bardoscia, M. et al(2024)2 Z510 H7AZX =M

(3) F71E] T3P (Mer6 et al., 2023) 2] F71e] FHAo] tigt ABM 25
SR ian

2|2, Mérd et al. (2023) F7H] tlol8l&E ARSI s =2t tlofg ARS- Hoj
A 71E Aol visl 2R BRI FEAPY ABM Bos TESIIH o] BEe B
E2] 1:1 scale PO 2 micro-level AFHO[EE Fol] 7, 7HVIE], B
o] H(quality) I} 22 A5 4 =3 P7129] 4008t 7H FAE Algwlold gt
ndojtt, s 2Ee AXZI7ZA 71 (macroprudential authority) Xt A173A]
2 A4 7E, doiE T (buy-to-let) FAF
W35/, 128a 72715588 (procyclical) 8522 As
= ¥l Qlok. &, FA| 7S B EFohl, - AEAY 8 e B
T A= Fol BAMde A9s] S7IFI71E shd, BEO ARG eR K =
7¥ssH jithe EHHoM 71E
ABM 219] ¥hHol| & 71945 sigitkal F7k=| AL Qlek. o] A= 2022 Workshop

o[}
ik

flo
:(ujlé
>
oy
o
o
)
ox,
(=
o
3
%
o}
<
1o
E
B
o
k1
v

on Economic science with Heterogeneous Interating Agents(WEHIA) ,
‘Agent—Based Modelling for Policy(ABM4Policy)’ ¢35 2 b4 Al o=t3so)
23Y(Bank of England) ABM ¢17ollA &k vhe Zo= Adzix Qlck
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;o =, = =
% 3-7 | Mér6 et al.(2023)2] &712| FEHAIE ABM 22| 7|12 &
Flats size Location X
Q
location  state size ]
[
depreciation¢
renovation T
Rental market Housing market
Supply Demand Supply Demand Subs‘\d\es Fiscal authority
fixed- H holds| | =~ === pe==—————=-= <+ i
Ix,e ovuse olds moving, [ Households ] loan, Q—MD | Bank
Buy-to-let period- REIREEEE inheriting i M dential
4 Y- contracts R g savings lacropru 'en ia
investor authority
1-period-  External disequilibrium, |_Eu_y_to_lst_|n_vsslo_r_|d|sequ|Ilbnum LV
contracts  demand capital gain capital gain DSTI

quality flats

| Macroeconomic environment: GDP, inflation, unemployment rate, base rate, cost of renovation

At&: Méré et al., 2023, p. 6.

23 U ool dES] /e T, 7HE, FEOR o|RoiA k. P FEAPG
’goll Sl=dll, B7H 4009 7] B/ B (el 19170,
7, RRARF 5)& AR oR Yepdct, ®=35t 2016W5E 7159] R S0
RYsh7| sl =UE Hag Z2O(FHSPY 4P o7 1X1Y thE)
ﬂ°1 ElE B3l Foka ot

oAl 711 ollo|HES] WEF71E 3TAZRMEEH, FY
EL EEgE] FQJohe IF, AArFsdT 7IRE, iRl

Zeeo]
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S8 I, S, NF) gk
!

2ol Bll FRIE(tick) & §F D(month) 2, Zhick vit} th3e] TAIE0] AlsY

E 3-5| QMY Ul 2@ 2Y)

1. 71e1e S XRTE: JHOIE MHSN(RI), ZE ), JHelol SHE(MY, 28, YB4E S) S

2. AR RBTE FUAIII, Ji7o] ONZE, FH 23 o8 S

3. ZEAR U 7RIRIR 75 ZIMRPo] FHTT RO M2 QLK HES 9l 71E Z9 ofe) 7,
Beo|

ZEHDNQ] 2, JHE 7}L9| FEHEX} =

4. FUND MR 18 AURPO NTEH 2, A 5

L YOI RE 75 7Sl YO HeYIE Bk B7)/EY| ) Ay

6. XIZE2 N2 75 JHold UF4, Yrlelo] Yy X
IR AL S

o1

THT

AN}
1
NE g
fiml
%‘ﬁ
nlJ
o
il
U

o
~
ﬂé
0H1
4
12
>
021

XtE: Mer6 et al.(2023)2 20610 G177 2t

=991 9 3 ARSI, oI 292 UBHCICKS 5] 1 Faia

’

At FEHUE 12, AuFE Azie, AqgSd Ais 5 471K AAIG] 2
of w9 B ZAFE AR ol2fst HEES wAo| oju] ARSERleong HE]
71&0] & &= gl7] whizel] wgol] ARSEIR] ok X Te] Az, SqES &8
gt Al eE ASRIER E83lpon, AAXKIEY 242 0~0.2%, 1~3%+F A}
2 22 UXES Bt &, o] B B, AXEAE TN FeERoR 7]
AY dE 2 5489 555 FEoA ZaE 4 s A0E EESIITE 53 o

7} AR 9] 1089 Fhrwct €4 o
g AL HMEM owa— nse H‘iit}.

o

=
£ (robustness analy51s)% '533}93&‘:}. = ]011’37 |9t ABMO] 7S nizi=&

Mol ofg] o] l=dl o] A= ol2fdt Bellms =53] fls R 7HR] Al=E
S dlE 201, Edo] 6071e] w7dE w4 /\].51—5}7] mEo] ATAS s}
2 AT e AR ol gt tigke = 45 (perturbation exercise)2)& F3

64



u7fHso] ot REEY ] it E Bl HIAE SiQich e viriHaE AdE
407) ABHOIA ATE U(—10%, +10%) D U(—20%, +20%) Y EZojA
FES WARALE ARESIo] SR BAgS vlasiisd] girsog wxol |
e (ol FrRE el @ FE R|ee] B 714 9 A&

A APl o 2 Eits Bk

Grte) ABMRF ofE $a) 71 BgSol ulsh ANV, A3 2 Bt geel
ZEEAP] BlRl ol thet o Ablekal Bhg gl (plausible) A& 7Ks5H
st A7ale W dolelz RS WA F, Ad % /PAS 10290 o
2 ARRSHE SEOIME FeAge Fa B9 Hashe ol 4Esigickn 2 5 9
o, o] RS e 2§ B 7SR (measure) o] FEAPo] ulx]= 3
S BB SERE Aol TRtk AN SRRl (Mer6 et.al, 2023: DY
= gt

(4) Zhou & Kockelman(2011) 8] €IAIA EX|A|RF ABM 28 £ A

Zhou and Kockelman(2011)-> GAtA @ AERIO] Hlo|ElE &-8oto] EXAPNE 4
locator Y& AlETolAdsk= ABM E3& JHEsigltt o] BE2 Aol =8 3
a5 5 N WRE T e AEshL 7 9 B9Re] BT kE BEXAE
9 oM 8okl St APFRIR) 2 RS ARgste] 7HE B AlEE|0]

=
gow, EXI9 AL A D U FEMe Qi 74 wEHos &
:

3=
o] 252 USAIMA microdata A&, Z| FEIA 9 AFAL AEEAL Texas
Workforce Commission®] employment point data 5 AIA| dlo[elE S3f 71, SJAL
EXPIEAL &R ezt FERlom, AlEEold ke BA] EX]o] ¥t
oigh AEQ] sPefol] ThE AT EESIES SIGit) dF Akl w1 7HES TR

2) YHHoZ F2SI0IM A= SUZM, AN QO|2= “0H MM T3 HENZF CHE A Q10] ofh
N W= Yy E ol A= HAE JS IS0 M2t X0 Uigt SS9 =& 2l0joks A2 Olafigttt.
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# ol g ARbE o= weront, Faat ZEX], Aide] AR % ANE ARt

o] Izt BEE skE|Fel Aoz YeRdth(Zhou & Kockelman, 2011, p. 125).

72 3-8 | Zhou & Kockelman(2011)2] HIAIA EX|AIR ABM B80| 7|2 &

Households

Residence Type Choice

e

Home and Location Apartment and
Choice Model Location Choice Model

Property Price via Bidding

&« v N
Location Land
Choice Vacan.t Development Developers
Model Properties Model

== Agent enters the decision-making process

—p» Model inputs or outputs
--» Price adjustment
--®  Market signal to residence type decisions

FIGURE 2 Real estate market simulation model structure.

Xt=: Zhou & Kockelman, 2011, p. 130

(5)9PTF 21(2020)2) A& Aol TiEk ABM B8 75 A

bt ©(2020)E M&e] FElOlhE) uiu) AP ho.g 257 xbxlre] ciet
ABM AlEeoldoR s a5yt

Me ZEIAAF ABME 0] SlSiRke 71 (o) &l Alti) 2 AAlsiglon, shA
° Mg 257) RR|TL(BAF FAIR|o] WA Ul Fedat AZRK], mEko 2 Adsieith
wEo] FHO AE AME A= Aal A|UME HO el & 9 Eo A 72

AFsigom, AlEdHold T2 NetLogoE AHESIIL
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3 3-9 | 4Hiet 21(2020)2] MSA| OHIE DHOHAIE AlZ2fI0]d Zat

@ | tick = 150

] tick = 0

tick = 500

tick = 350 |

@ |

MZUSS OHH717H O ot MZUSE N7t 5. 1 ticke THEF 170,

=- I2
T BT =2

AtE: g 2/(2020), 13 5-4, p.153
Hoge AR KE]

o gy BAROR WS FHOE FUH 5L
HYAT 5 SHI2A A3 H} U, B0 9 BsPI 257) )
@ A 5ol et ik

T A MeA] Utks ez 3

(6)°14:% 9](2022)9] M& FEAgo] THet ABM 28 7% AT
% 9](2022) = A1) 257 ApAIT FEN(OITHE) A thae o, e,

ol
o}t 5 THSH= ABM Algeold B4 mEe 7Esi%c)

MY oAy SSMAR - 67



3 3-10 | 012 21(2022)2] == A[E|0|M /HR:

T E2 A '°'—r§ OHOH717t =CM it MZIULE HOH71F =5, EAIE Ol0IZ0| FEig 2jo].
Xz: 0l 2(2022), 4XHAE gaXiEH, 18 2-36.(HISH Xi=)

o] Bo] PARR= 7o, TS Me 2570 ARX|SE Wi FERIAP (e, ) &
Z /53 AR A TRt WaE FSl I g B oA/ Ful/dRol) det
NE LdaEfE AlSSHES siglal, Algeold T2 Netlogo(A 75), R

ol

(215) 2 AM83IGTE o] AT A olshE A O ilet ey, ofF 52
B FUS ABHOIM RS 75T A7 AEAl vt w, ofds] 378
9l2 AL WP HH AURA TRFE AE Se] s AR <l
A RAR: 7 olofslont FaHsol W 9F BAe Tekslal A Sol St
QIck. ABME Aol B8 Fuf A7 obs) &7 i) wEY g ZoE

A
@7 PARH WFa © A JIapt & AoE B,

1
b
e o
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H 3-6 | Aot XIEY

5= FaUE
IS HRAKIE THel2 A (Bottom-up)22 Z¥S Fdol7| 0] 71E2 MSEQ
MBS T | DA LS| Sl AYFS(Emergent Behavior)S #ES & QIOH, Q| #AIS
Eaff siIRto| St E2l8s 5188t
<SHRIXIO| THSH £ WHao| JHY HAE S 2RO HE 52 Soff AgIARA 01EH
o1y HAXE FMot7| E0lotl, MEX WHENME WUAIREM SO 7IHNOZE
O|20{X|= O|ZM0l CHSH HERRA I AAEE ==017(0 /8
<OZHQI 7HE QA 71| 4EAEE FSHOE of= SEAN S48 JUE 235t
A | EYAM EY | SIRCEE, x7| 240 Uist 2IZY, 52 2019 S5t Halof| M= S2(shock) LA

S BEXO0|X| ot2 45t Hat HHo| 0|8
MK}, BE, HERT, & S0 SRt AREA 71, 22, &+ S H88
=2 9UY4 | o o EX”P CHY0 = 23g F&oty BMot= oo S&t=0] Jon
SE/BEHSE HOREX| HHYZIH 240] Jts
2 HEE0| 20 what-if HEHQ| Z20| SHGP|0| 01 RIS W=0|0],
A 8014 | MHHAQ £Q(on-off) = FZF Het S0 M2 S0t AIE HSS HHET (|7t
%Olﬁftﬂ AlLt2|ed 2Mue S3H40| =5
o = 42 78 4 24 3001 2 o 9o, S s
Elo Tl I_LI_ — Py =]
olstet ofaie AT S ChAO et &N E%*(%‘?—lih &3, 14 HE)g HdAletez2 2HH Tyt
H7ALE SO dHo| AYst 225 $0Hst0{oF &
CHE +50| MBS TiFE| Qo AM| T|0|E|4e] ZH(Calibration)0| T4A0|H, 0| 2tA
°*(overf|tt|ng) EH7E LME 4~ ooz ROI610{0F &
aME 24 |-Sol, MEFA SAN ZB0| Ot HRES I=6| {6t 54 ABM2 Y
st ol 2 & +8ot/ Eoy, Ol 2 Y =A

o
(Robustness)O HZGE| st
5to| A0S St~

(2) ARIATE ol Al PR IE Y] Bay

ABM i 0|28 =ojol 4, Wrle] So| ARATES HES Aot ABME A

AEIE Brbdo] 331 (complex systems) BIA18/d (non-linear) &sto] dojup=

kr
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SolM S84V oA HEA l%béxﬂ‘* zgow ’“‘ﬁo}ﬂ g thd & sht=

o . S5k EOIch olele S0 qlst A 1% St Wkl B
%) Sl A B4 $ig FUARE ABM RS FEoks daso] AlEIch

J3 311 | = F4| 7122] 27t #HE(1709-2016)2] HEEY

Probability densi
Y 9 10

| \ \ | \
40 20 - 0+ 20 40

F JI2ES 7t HMER(%), ZMO| 7R 2Eskfit) MEIoM(Gaussian Fit) Z2K
FE. Turrell(2016), Chart 1., p.179

T3 Turrell(2016)2 FAAPTE] H]32FE/d (Not—normal) & R8s, PR
HER o] FElAVES S S8APRe] =95 /s Agshlol Flte skl
Ak T2 ABMO| WHECRA 7P vl 4@ FES R REF A B
&l w73(Calibration), 7% (validation), =4 (sensitivity analysis)©] HThE o2
7RFEThE oAl o 4= Qlrk &, RAEAQ] Bl Histo] RERE] {A FH
A ool glov, Bg/ge) Adele] o) mie- §7] wigel ARAP T Hget 14

84 4 7Pg (assumption) = Aeigt wf ZPHs] )& 7| &0fof lal =3+ vl
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(non-linearity) & thgoll 1oiA 2 ol ¥ 3+ Aoxk-go] disl A15= 7lshioF

g dgrt ok

F83 WL WAl e gttt Wl A AT AsuoleE AMas)

a)
|

"
oY,
N
)

O 2 AR5 o™ A5 (perturbation exercise) & S5l ui7HHSo|

== o T il
ot REiEE] ite g BIAESIQIE ShH, JFEAE Aol ol d=
AR T8 9 BYIXAPEE] e B HoleliEgt ohe} EXok RS Sl AT
= ZFP6IRIL 2011 TloJBlE 7IE 02 ARESto] AlgElold AtE ofy] AEE
o 9 5717 AV BAI9 F12 vlasiich B, 9REYed 20044 o] A
= TS fal dEZHoldeol 3HA| 2FE AR WHepol 23S HWEGlon AlgTo]
X ZTe AN FeAas 2 2R B8 4 BE FEkE 5 B olet
Safat w7)K] AR89 LTV, LTI, FeilAssulge] B2, oz 7l

£, BILYUAS RE, Fxpbg BIL 254 & 50] Axlgt @ $xo} ulmslo]
1

9AE FE5S FAE o0t e 9N = TYLA B 75 dAEC A=

Fol AgstarRL sk AVS el A =75 FHo= AdE A
Y|l BEs AR, APRe] A ARRlE FHe dPE| B = 28d
oh R I TYBY] ABM 75 Alelleld Liehd miel o] dHAlF o=

P& AEF R dazol st FH gl FASHES /WA= BAA &
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H4-3 | 98- A4S X|9E Oneway-Anova 24 Zn}
fale Term df sumsq meansq p.value
MSE 3 10,671,829,801 3557276600
2015 0.0
Residuals 370171 7623313340 20594.0318
NS 3 12,354,685,262 4118228421
2016 0.0
Residuals 328272 9110757584 27753.6847
MSE 3 16,723,635,935 5574545312
2017 0.0
Residuals 295530 11,861,272,222 40135.5944
MSE 3 15,640,080,926.3 5213360309
2018 0.0
Residuals 263668 13,576,741,117.9 51491.8045
MSE 3 28,135,539,655 9378513218
2019 0.0
Residuals 250783 21,176,905,049 84443.1443
NS 3 36,142,205,332 12,047,401,777
2020 0.0
Residuals 398452 3,044,270,538 87951.0469
MSE 3 30,652,758,314 10,217,586,105
2021 0.0
Residuals 238157 31,622,787,716 132,781
NS 3 10,046,784,371 3,348,928,124
2022 0.0
Residuals 74,182 8,945,433,133 120,588
Xz A7El Ay
ANOVA ¥4 ¥ 7rjso2 Aswdz B 71axele] fonse 2551 9
3l Tukey©] HSD(Honestly Significant Differece) 35S 43§50 Zt 189 xjo|&
ASsILE HAS5AY e A7]o] 471K] ASKS T S FdvHE F0] folaE

0.01 &l zfol7t EAfisks Aoz BAERlen 2015~2022\d71K] Alzte] &
of Wt e T 7R eE0] A& e Ao EAESI

HaY St 71 BEMAE ABM Z2=2Y 1= - 97



H4-4 | - MSX|oM Tukey HSD ALSZIE S41203}

o MEE diff p ad il MEE diff p adj
2-1 -335.9 0 2-1 -614.5 0
3-1 -593.8 0 3-1 -1182.1 0
4-1 -709.6 0 4-1 -1362.2 0
2015 2019
3-2 -257.9 0 3-2 -567.6 0
4-2 -373.7 0 4-2 =747.7 0
4-3 -115.8 0 4-3 -180.1 0
2-1 -388.2 0 2-1 -592.4 0
3-1 -666.4 0 3-1 -1264.4 0
4-1 -799.0 0 4-1 -1465.5 0
2016 2020
3-2 -278.2 0 3-2 -672.0 0
4-2 -410.8 0 4-2 -873.1 0
4-3 -132.7 0 4-3 -201.1 0
2-1 -440.0 0 2-1 -626.0 0
3-1 -770.2 0 3-1 -1456.3 0
4-1 -924.6 0 4-1 -1738.6 0
2017 2021
3-2 -330.2 0 3-2 -830.2 0
4-2 -484.6 0 4-2 -1112.6 0
4-3 -154.4 0 4-3 -282.3 0
2-1 -499.2 0 2-1 -704.2 0
3-1 -926.1 0 3-1 -1475.7 0
4-1 -1089.8 0 4-1 -1762.0 0
2018 2022
3-2 -426.9 0 3-2 -771.4 0
4-2 -590.6 0 4-2 -1057.7 0
4-3 -163.7 0 4-3 -286.3 0
Rtz Gzl =
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EHYRHE oM ARt F7HESet A, RSt
31
[e]

Te B A It B/ E ZebET A SRl ek Higy
e 74 Bl W, AT 5ES 9% B9 Wes TR & Qon, ol Uiz 7]
2R o= ol HoF At} &8 WAl F9 AlEold TAlA AlskarA} g
H4-6 | ==Y #AYE £9|(Layer) X : STHIYt FEJIHHHYHE T5ISH SAYE
T = £4d LHE 23 L HeH
e N X& Code x 10)+ Y& IE p_region_block
HX|H0IE B p_region_name
HRX|H0IS(SR) AR(QF WX p_region_name_eng
Ft | EYRXHAHY st2 p_do
g | Mexy 4EH(1~4), HEFE HSE =5 p_preference
HSHK| 20A(1~2), RSS2 Mok =2 p_preference_complex
S (tlféf %%10 + HeX|, ASeS p_preference_point
SRl A7+ e ok p_price
Zei | AR FOHAl 7HA e ok p_price_buying
7H 2R | S AQAP| TSt 712 R ok p_price_selling
SN AIEZEZA &0 M | TR 2R, (p_price—p_price_buying) | p_price_difference
ARt o b p_own_month
HF7 2L e b p_live_month
Ao L= BEit 10 A0 LIS, 0 @ LIRX| 45 p_market
ZE | A7 A B0k o % p_call_ratio
7R 2 | ®MiE =l % p_junse_ratio
T+ el o o p_junse_price
=AM el o o p_acquisition_tax
AN el o o p_capital_gain_tax
it 71 A=A el B p_price_accumulate_annual
27t JH AR el B p_price_accumulate_2year
%33 G} e - ory p_price_mean_lastyear
%%Egyj A2 BTt oo oH p_price_mean_last2year
TN AHE7A oo oH p_price_lastmonth
RHH8EE(0~1) =Pl ok p_price_change_month
K| tohHek=(0~1) =Rl ok p_price_change_lastyear

A= G ARy

HaY St 71E BEMARY ABM 22 1= - 101



2) =P

oIxt 44

ooll

(1) Z=299] W91z} B

230] YRk w0 Fealol Folsk, olhEg TolsAL TolE o
9 AR 2 Boleinl, Theat o] 4ot w7 AET} SEAL 10,0007)
o] Ze)(85nt ofuhE) 02 Qoke 7k A o= Xt &3l 51%o] gkl
5,100718] Six7E A=l 2 U 10,00070e] B7He 10074e] Koz el
=, o] Alejoll HxIA] gkn FEopA BEE|ES APt wixIE WSIRE 7R

=
L Fa &40 ok Hoh gom, £ Sz A% WA ool PAHoR

B 4-7 | @oixtel S84 MR U

T & = LHE 23 Ly HeH
A5 e MRy t_income

2SN | ASRY 1~62¢ t_income_grade

e |IHXE [ Ay t_fixed_expense
71845 o o t_income_usable
A = t_asset_grade
SigAt o o t_asset

Aot | B SRR [ Ay t_holding_value
CHE el ok t_debt
SRRt SR HEIR-UE, H9f - o t_total_asset
71 2H S Ef A0 SRIXHE= 0, EA RIXt= 1(E2h, 2(83) | t_venture

SENE | ST EHY % t_expectation

&8 | EXpYSE 1(A3H) ~ 5(H3H) t_investment_tendency
AlOf FE 9 Al SRS HE, dE e t_sight_radius
AREXHIE i MRy t_own_cost
THAEA| e t_property_tax

bl %E*—'?'—%’.‘_Wl o ':.'_fg_._J t_comprehesive
HeM B8 TAMH+HEBIESAAM, EHef « g t_tax_total
0| OIXtg0 M2 &Y O|XH|E, Tl t_debt_cost
XIS dtiHlg | HP : % t_dti
HepEs b IR t_ownership_amount
& HeXY 0~9971K[9] A=, (XECodex10)+YEAE t_location

712 | AETYAE 10 A AT SR 0:7 [ ES IR t_newbie

e [ AEZRIY A 20153~ t_initial_year
AR & 1~12¢ t_initial_month
=7 AETt o HeE t_initial_market_price

A= G Ay
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(2) 2230l YA} 7| =R A

T5o] YRt Y 5qtEle] sk 7] A 9 R
o g p=ETh YR}F 7N ABM BY BAS 95t 71 A 2 XW LS
20144, 20164, 20184, 20204, 20221 FAAEIZAR & 7]Hto g F35ic)
YRS WE FAe FEF R HRET] wigdl, M) A 9 AR d2 Fit
I FERHERE BA510] 83190tk 2014W0] FAAMEZEAS 7[Hko 2 3P9jRte] 7]
x JEE AsIglon, A5 Byt BFEHERNE o83 Bl 71§k 9]
A2 SPRIRRe] YAS(tincome) Z71gHE AHESHL, &AM Hdt REUANE

185101 WSIRI) R asset) o] 71k, ABH] RS BE5I] Bsirte] 1

rll

]

15 & ARSI ogA 75" AFHE 7o E R AERES
(t_income_grade) 2} AFHE9(t_asset _grade) & AA3IStE ARt 2 4252 $=¢o]
ute} SRR LRrolAl, of= W2 &5 e AREE 7R £9E 1912 sk FH
2 JVgeiRen, ole Rt FEiA oAy qE 7|27 Rl E-8ETh

Dal

H4-8| £ OIIE XP7p7172] 717 ZH| | XpA g Uz, BFEHXY)
(9 2

2014 2016 2018 2020 2022
T o= o= o= o= o=
=2 b o= b == oA = oA = o o=
=% e | 5 | mw | BT om mat | S% | mx
P20
i i 2086 | 19949 | 28528 | 16848 | 30881 16728 | 42146 | 22178 | 28528 | 16348

184.51 90.94 193.56 101.08 204.65 98.24 263.74 12379 198.56 101.08

T 0| 181170 | 141361 | 158839 | 12822 | 17067 | 914636 | 30785 | 8B9 | 15889 | 12822

= 20802 | 29345 | 196265 | 178746 | 21,8106 | 180128 | 473304 | 43511.2 | 196265 | 17,8746

EX{ | 524632 | 83054 | 610642 | 12585 | 786796 | 131566 | 52033 | 9515% | 610642 | 12585

178471 | 328581 | 14767 | 175309 | 162423 | 184187 | 421086 41,078 | 14767 | 175309

N FHHHEAZEE, SEUS SHFE ENZE 7T =Y

5) ZEWE S|, FHAUEIZAL(https://stat.molit.go.kr/portal/cate/statMetaView.do?hRsld=327,
ZMel: 2024.6.6.)

HA% 37t 718t BSLAE ABM =2 1% - 103



E 4-9| X8 FHAQ 27 4 Fas U g
©9f 5, %)

7= 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
= 6,110,231 | 6228523 | 6369040 | 6548222 | 6,729,022 | 6927042 | 7,157,000 | 7,284,022
e 1A 5233276 | 5308345 | 5400550 | 5542712 | 5678558 | 5870516 | 6,137,781 | 6,265,593
24 634,108 716,267 748,095 777,954 813,903 821,458 795,988 796,165
3710|4¢ 187,847 203,911 220,39 227,556 236,561 235,068 223,321 222,264
= 2,386,284 | 2412306 | 2436182 | 2459986 | 2483492 | 2536442 | 2,602,070 | 2628669
M2 14 2,081,668 | 2038942 | 2047176 | 2,071,399 | 2090528 | 2150423 | 2,230,851 | 2,261,000
24 267,860 | 279,608 | 289,171 288,947 291,963 287,379 277,244 | 274,992
3710|4¢ 86,766 93,805 99,835 99,640 | 101,001 98,640 93,975 92,677
= 732,615| 746,413 | 763,252 | 780,533 | 791,488 | 803,261 822,999 | 839,794
olF 1A 635,384 | 644,621 657,497 670,503 676,497 687,119 711,481 726,571
24 79,126 82,214 84,732 88,126 91,943 93,218 90,077 91,546
3710|4¢ 18,105 19,578 21,023 21,904 23,048 22,924 21,441 21,677
= 2991332 | 3069755 | 3169606 | 3307703 | 3454042 | 3587339 | 373,021 | 3815559
27| 14 2571234 | 2624782 | 26%877| 2800810 2911533 | 3032974 | 319%449 | 327802
24 337,122 354,445 | 374,192 | 400,881 429,997 | 440,861 428,667 429,627
3710|4¢ 82,976 90,528 99,637 106,012 112,512 113,504 107,905 107,910
=% 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
e 14 85.73% | 85.23% | 84.79% | 84.64% | 84.39% | 84.75% | 85.76% | 86.02%
2 11.20% | 11.50% | 11.75% | 11.88% | 12.10% | 11.86% | 11.12%| 10.93%
3704 3.07% 3.27% 3.46% 3.48% 3.52% 3.39% 3.12% 3.05%
A 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
M 14 85.14% | 84.52% | 84.03% | 84.20% | 84.18% | 84.78% | 85.73% | 86.01%
274 11.22% | 11.59% | 11.87% | 11.75%| 11.76% | 11.33% | 10.65% | 10.46%
37101 3.64% 3.89% 4.10% 4.05% 4.07% 3.89% 3.61% 3.53%
A 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
oz 14 86.73% | 86.36% | 86.14% | 85.90% | 85.47% | 85.54% | 86.45% | 86.52%
2 10.80% | 11.01%| 11.10% | 11.29% | 11.62% | 11.60% | 10.94% | 10.90%
3704 2.47% 2.62% 2.75% 2.81% 2.91% 2.85% 2.61% 2.58%
A 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0% | 100.0%
27| 14 85.73% | 85.23% | 84.79% | 84.64% | 84.39% | 84.75% | 85.76% | 86.02%
274 11.20% | 11.50% | 11.75% | 11.88%| 12.10% | 11.86% | 11.12%| 10.93%
37101 3.07% 3.27% 3.46% 3.48% 3.52% 3.39% 3.12% 3.05%

Rtz 20224 FHAQEI(REUS SA2], FHAQE,

(https://stat.molit.go.kr/portal/cate/partStts.do?stts=0150000,
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SYgIxe] e ol el Z1vgn ThoTt e AR Bl JPgoR et

) 7;]-7:4 oﬂ_,qx]-g]— _/,:_g_ oH_HX}-_/] /\47(4
Z7 V0N E TR ALE 258 o)Al Aeg BARRE 15ERIE ol
th 271 gl =39 20159 153ERR= 85, 73%, 2FHRR= 11.22%, 359
K= 3.5%01c}. 3RF S 2ol viged ufoll= Alzo B éj_‘*Ur 239 57
HHgshr] Sl ol IR WHdohA] @i, 4R WS Fof RIgSIith
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2 AJEH o1 (2. Simulation) & $:385He MECI %3} olgiEe] A90x] € &
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7 SE(tick)2 1I71EZ 7galion, 2015\ 19 AlEF AR (ticks =0) 0.2 5}of 2022
Y 12974K] FEEE2(ticks=96) A5t

o]& “2. Simulation” 9] B4 RES] Al UL-S xA|5] AwEalo 24 AlE oM
X8y HAE 71&staAt g

11

1o

I8 4-9 | 23 750 58

AYN-83 271 Wt
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o ) (calculate-cost) = FE. 190l 325 A 82
. 2R 2T} EXEE0| 2 © NEE EEM I 4 B7HEE 7R
& 2%, B A0 2% LIO{R| SH9IRI 80| BAHA) 23
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(21 %)
T 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024
= 334 | 310 | 3.16 | 347 | 312 | 251 263 | 385 | 458 | 3.99
28 324 | 299 | 319 | 346 | 3.08| 252 | 266 | 3.88| 456 | 3.96
38 297 | 297 | 321 | 345 | 3.04| 248 | 273 | 384 | 440 | 394
44 2.81 293 | 321 | 347 | 298| 258 | 273 | 390 | 424 | 3.93
5g 306 | 289 | 326 | 349 | 293 | 252 | 269 | 3.90 | 421
6% 3.01 277 | 322 | 346 | 274 | 249 | 274 | 404 | 4.26
7 296 | 266 | 328 | 344 | 264 | 245| 281 | 416 | 4.28
8a 2941 270 | 328 | 336 | 247 | 239 | 288 | 435 | 431
og 292 | 280 | 324 | 329 | 251 244 | 301 | 479 | 435
10 290 | 289 | 333 | 3.31 250 | 247 | 326 | 482 | 456
=} 3.04| 304 | 339 | 328 | 245| 256 | 351 | 474 | 4.48
128 312 | 313 | 342 | 319 | 245| 259 | 363 | 463 | 4.16
303 | 290 | 327 | 339 | 274 | 250 | 294 | 424 | 437

ore

o
1

0.14 | 014 | 008 | 0.09| 026 | 006 | 033| 038 | 0.14

T8 | ol
RSN ERIRET]

Xz st ZHMSANAR https://ecos.bok.or.kr/#/, ZMY: 2024.7.8)8 7[HIOZ HTXI 2y

2VesE ARY e AR aREriEA Rl' § RIS
(2020=100)& s3Ittt PE= Ho Q= 201495 H 20249319 =718 &8
stol € E7MISES Altelitt 2Rl B 5de uideb] Sl 7 A= B
7}”*3«1 it FEUALE Altelo], o] uigeR AR 7l Yoo +5
Eoto] 2 YAte] wIESHES BIMISER tidsigith

110



B 4-13 | 8 S7HSSE tiet o S

(2l %)
s 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
g 009 | 011| 012| 011 | 006 | 005| 030| 041 026
BEH 024 | 024| 042 048| 030| 034| 021] 029| 035

K= EAA AHIXE7Khttps://kostat.go.kr/board.es?mid=a40301010300&bid=a403010300&ef_bid=5126,
11997, ZMQl: 2024.7.6)2 7|8IOF2 LRI XM
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OF Hx| ¥ FHydt BEHRE =ED}Y, 0|5 vz FRE 7HE Qoo £5
FE10] 7 PYRPE ASESER HYUsIch AiE7E ‘A AF/ESET0]7] uia

alg 3LS 122 Lpeo] AMgaiith
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(St %)
= 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023
533 | 501 | 6.68| 491 | 354| 401 | 507| 7.56
it 186 | 205 | 319| 265 | 242| 394| 294| 201| 857

Az SIEMMEER AR 87 & SR MAEFYE 2015~2023 B=AUZK|
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(3) AFER]E-2] AlXH(“calculate—cost” BE)
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(5) A A7 (“deal-estate” 2E)

Ak Rl A5 — PSR A — ol b AR - aeik 9 2
ol - AR FEA 71 Be) AR Rl TRE) BSIRR: Shte] Elo
3 SEA AN 4 9
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QITFE, Alo} 9l Lol 558 wrix] xeg] RGO o)t Alok M9l Lol
2 3 29 o) e old) FAPE BIRR Aol ols) thEo] Brbssicka
FPgatnl APg7Ielst FAIle] Rlol @A) 7h RS @4 AT olufel Bols
L= 790l , 49 WAk DTIS LTVE wefsiel 249 7Rsd 29 7ojoig o
Eohe Jlo2 AFSET olol SFsA] Lom xee) Al ofFslel Fele
YA sigEl o] glow ol s tiaFRAR: dlgrlAg A
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AT S1919) AR Bofeled Bt} Ak B A9 (25 0), 2ol
Wl Bt BE Rl Bg 5, A Jlee vigow xloid W wulrlel A8
g el 7k Kol BEye sixlg WAslel oA Hewd),

H4-16 | AHZEX|'E XHD CHH] {24 HIZ
(22 5, %)
= 2015 2016 2017 2018 2019 2020 2021 2022

M 4,716,333 4,807,205 4,939,888 | 5,164,220| 5,390,352 | 5,580,948 5,756,368| 5,927,659

ME ]1,636,896| 1,641,383 1,665,922 1,679,639| 1,720,691 1,772,670( 1,818,214| 1,851,242

OlIE
Mo [
QI 577,346 588,663 597,929| 624,332| 648,403| 661,611 683,337| 717,820
47| 12,502,091|2,577,259| 2,676,037 | 2,860,249| 3,021,258 3,146,667 3,254,817 3,358,597
A 407,157 359,850 312,946| 297,361 249,100| 441,152| 275141 87,299
ofIHE NES 131,413] 122,606| 107,897 96,622 71,734 93,784 49,751 15,384
ol

Pk 53,738| 46920\ 39,849| 33203| 35322| 62,122| 46597| 13,956

47| 222,006| 190,324| 165,200 167,536| 142,044 285246| 178,793| 57,959

L3 8.63% 7.49% 6.34% 5.76% 4.62% 7.90% 4.78% 1.47%

inﬂﬂl N 808%| 7.47%| 648%| 575%| 417%| 529%| 2.74%| 0.83%

L
HiE

b 9.31% 7.97% 6.66% 5.32% 5.45% 9.39% 6.82% 1.94%

a7l 8.87% 7.38% 6.17% 5.86% 4.70% 9.07% 5.49% 1.73%

A2 FEHEZAEAH, https://www.census.go.kr/sub/ehpp/fc/ehppfc100m01, M 2024.7.5.), &4t
7SI EIZRE MR https://www.reb.or.kr/r-one/portal/stat/easyStatPage.do, ZA: 2024.5.6.)2
7|8z ARl Ehd
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SUMMARY .
4

A Study on Building Agent-Based Model for Real Estate Market
Simulation(I)

Jeon Sungje, Jo ManSeok, Choi Jindo, Choi Jin, Oh Minjun, Shin Huseok

Key words: Housing Market, Government Policy, Behavior, ABM(Agent-Based Model)

This study aimed to develop an Agent-Based Model (ABM) capable of
conducting preliminary simulations of policy impacts reflecting the
characteristics of actors in the housing market. The government has
implemented various housing market policies to mitigate instabilities in the
property market. However, these policies have been partially evaluated as
insufficiently effective. One of key reasons identified for this limited
effectiveness is the inadequate consideration of the effects stemming from the
behavior of major market actors (agents). Therefore, there is a need for a model
that can proactively simulate policy changes based on market participants'
behaviors. Responding to this need, this study developed an agent-based model
as a useful tool for effective policy implementation. The research is planned to
be conducted over two years, and this study presents the outcomes from the
first year.

The ABM developed in the first year enabled simulations of market dynamics

resulting from changes in policies and individual actor characteristics. In
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particular, the model proved useful as a tool for examining the effects of various
real estate market policies through experiments involving multiple policy and
behavioral changes. Additionally, practical application examples were presented,
demonstrating that the research outcomes could be effectively utilized in future
policy-making processes.

In the first-year study, ABM was modeled to accurately reflect the behavioral
characteristics of housing market participants and the spatial characteristics of
the Seoul metropolitan area. Nevertheless, the first-year model has the following
limitations: First, the model was made solely focusing on existing housing
transactions (buying and selling), so that didn’t incorporate model related to the
supply of new housing, which is crucial in the housing market. Second, the
spatial diffusion of housing price increases was not clearly implemented in the
model. Third, the rental market component within the Seoul metropolitan
housing market was not considered. Thus, in the second-year study, the
research will aim to resolve the limitations identified in the ABM developed

during the first year.
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