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2) F2 M4

(1) 25215, K-REMAPZ K-REMAP X|4

b
-

72%-75F 2(2004: 10-1D)+ F5A S “Faitel igk HEje] udl, &
= 9IS 7HAAR, ARR ol &u7te] FHE, EAl B 37te] o854
TQ0F FF9] §olgh 2HO| o|RAX|=F sh= AUA T8 o= Y
o] IJH Ajg}, e} v|FAE AES Bhkehket BEE 8
Aloll Ea%E ARE QIRIY] 1Y, R Eate] Ex, W ARl
tH(A73eH 5%, 2009:151-152). Fee E2|F, FHS 59 oFA
(heterogeneity), 9Ix19] 117873, W7+d(durability), WT-AR|RjolHA] R}Ato A
o] B4, FeUlEg 9 AdtiAdY] EAl, =2 7#iH]E (transactions cost), 71E &%
o] T84, A RA B7HEe] AR 5Y B0l EARTHAEE A5,
2009:197-199).

o]4% €](2008:5)+= AYATE HIF O R Rt “FE EX]|, H|IFAL HE
of FPgstal REAAPES “?BHS&V\]”J—P 2] xR ER/dolt AMoke iteh=
E/do] Jlom “Heits nyiE 3 vhpg] AEE A, 45o] FolFAIEol
ARIZE 7R Qg A, 1Ea 339 hde flste] FE-EX] 59 o] &of #jh
350 FRRYo] o]FolxlE B Y g o g Holslitt HeiA S didew
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K-REMAP(The KRIHS Model for Real Estate Market Analysis and
Pre—estimation)2 2008~2010 Alolo]] ZEHToA 7iEst E3H5Q1 AlZtofA]
BEEE B 9 o&FE ¢ e TR Rid 2 AYRyS ofu|sit

K-REMAP 23 Qo= AVIRIE 24, /FANERY, sulaees, geiuga
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A& AU glom BErAg 53ES Fldsh= K-REMAP FIHK|4et o2 £Jgt
K-REMAP HgA|&2 128 4= Qlty. K-REMAP A4 ThA] a4 ex] 4
o BESAAPTAR AR SR J/dE & o ZgR]|eet AYX|s+E 7KL Qi

(2) BB FEHA LR S

HZ AR (Real Estate Market Pressure)S F5AM R S35 8% 2o
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__)[l_'1
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ol
rr
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LJJ
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(stress) 2} HISSOIATE AE A= AR O R 7HAGHH SRE A F7kolH o5l
5 Shte] WES et v, 4 A Ea A s BF 573

thetl 57401 irk(ole5 <], 2009).

B 1-2 | RSHAEL 2Pt M2 ot Al

7 &3 otats opsks 291 HA a2 o[t 22
- FEI 4 - FEPI2 ot
- OjA| B} e
FEAE |- AFed 24 - YR8y 57t
- 32| ot - 32l 4z
- 2| 5 =00l 5X 5 - 271 5 Y=ol ot 5
- RDE A - Xt 2
- EXPRY 371 - EXPRY 24
ERAE |- 32 o - 32l 4
- R84 57t - R5Y 24
- 2| 5 =0l 5H 5 - 271 5 =0l ot 5

A=: 015 2. 2009. p.31

e e
cl SIS S 5 ST B9 A, SRasl B YRe R W

£ AAsle] A4Sk AL ollel] Y A] QRIS (Gl ALg, AN
), EXNRUERSE PHECHOlSS o 2010). FEmhAg RS

(Housing Market Pressure Index; HPI)= mi$ulEX]Sy, njEQFFelsy: Felzkaly
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B(=27), FHH, FEERgEGE, M2, B715WRe=

2IX|4=(Housing Rental Market Pressure Index; HRPI)& FEHEFIHE (-27), &

AZRZ AAZIE, BAoEE, A71=8K]%, JAR:, FuagRgEaas
TIES. EXAG O]’Eﬂxl—’]‘*(Land Pressure Index; LPI)= EX|AHE, AZs7}

WA APHEE, FOURgEEe, M2, A71S9NSE TR WEAS A2
o] A WA o= mﬁm asron] AESINA £ XA Bol REdow
g1 ik

ft
o
T
L
N

POl el Qi ole] @S 71E0) At ol2Hro st A
87] ofein, FEAAHCIRS] Bt 7|chlelrh A 2 g nlx]
A SR=E|, FEAAECIRS] FEAAVGe] ek Q1A YIchE FEAAH|
RO 4= gle. AHIREAA Thel BelARIo| 2 HEA ARjsto] AulRp} 2
Aolela SPPRI MEAAE Ak FAE T QR AnlRiEo] FAlo

L kg 2 o] Zpgomt Pulstsl] ofele ole} 7k Solaie] Uehbs
7S WAL 4 QIrHel4S 9, 2000). WEAAEH To] w2 Fjlse o)
Aol theiie JEE He /BRI Holshs v, @R8] 57 (evidence)e] TH
A SR 7HERIE Folshs ARl GtholaS ¢, 2008).

AR SEAAROIRLREE, FIA) e epster AV
SEe Zgeka AR 4 YRS AZEAE o) pLE A15E onjsin] 25
3 A aulAIRIRIS, RANG AelARR
AP IR TR K-REMAP A4(LEATE 6 2 Al
o SIAIZ EABlHA the <IF 1-2ek Zol Lk 4 ik
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O 1-2 | K-REMAP X|5= |A7=

K-REMAP x|
(FSAAIF
ZIch 9l HAX| )

\ | \ |
FEHAE EXAME ZREHA|F EX| A&
L X5 X5 Al 2| x| 4= NEESES

ZEH OO A| BH M| A= Z=EHOHOj A = HHMIAIZ
X X HEIX| 5 o2 x| 5=

X2 0122 9|, 2010. p. 602 LIRS 1 L3

(4) YFA1s(AD T HAlZ

o
|

H
o

S8 ojnjsie] ZAIsHE, OAFEA, dojols, ofulx] QA 5 slsTt A2

K

AR (ADS ZHFH Al2ds Fai Qe AIsER! 7Is&

o
¥ H
4>
o2
ol
FIF

bt FE2 59
Ao} 3tg MG BE Qolo] BB 4 Aok ABRs) HE ERAAE B8
B3 =2 A9 ARl Qlon o] gollM AMEsL AeA, A 5 RAES
S R

Foz =AY QFXs ARIAZIK] 7|& $250] EliE|o] GPT-3, GPT-4, BERT,
LaMDA & tiFst 85t AMu|Art AlgEa QU 3)

HA YL Q13X 9] gt Bof2 Hlo|HE Bl AAR SkESlAL I 2 RS
o & JEE 7 AIE 2O Ysks WAl ot o]t mAilzde] sk
R|=8H5(supervised learning) ¥} B]X]=8ks(unsupervised learning), 7SFsks

(reinforcement learning), 2173 (Neural Networks) 502 JLES 4= 91O

)
2

3) AlgE. 2023. =7t Al 7|8t2H(Foundation Mode)7HE U BEst S8 HE S41. X403, X6S. pp
12-21
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ols M PHEo] AiSGHoR YT Yt KEsHe BAlo §e PeiFEm
shaol g olujsiel B8, 5)7] Sol SLET HRIESES B SR 4
sl AL ojnjstel 2 (clustering), AHIEA0] TEET EIEE 1A U
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1349 G o)de] FAP} o] FolX AMVS F[AIX|E 7|SUHKPMG, 2024). o= #
S 71E9 §90] 7IESIEAL Qe HolFn, ZEE=TL Fait APge] A2

AE EYEeTA eS AR

18

BEAPG 27174 BAIARI(EWS)-2 20049 S F52tA1ge] 9715 Abgol| 2+
Koto] AAEoR thSalr] $la) 753 FEiAd SR RAACICHZAXS]
2022:55). 7] EWS BE(Z2HIRY, SIS T 7iE
7t A E(AE 5 tiu]) o] XURIA =AU 22 92 BFosiglon, Fept
HEEO G iRl HSE FAHOZ Y715 A5 5 o FEAe] 97
£ Feujnrtd Wsgolzhs 5 W4l SPgoto] HdshA Hug FEAE:
e oieFet HE Tefohs o] S Jloks BRI QS 6 228 5ol
S BAF o2 folgt Mg Aoz 2y MRS uet o] g5 WaE 5~770
2 3Pg=7] wigolth V)

20164 HEWTH= o2gt SIS Bgsl] $J5l $1712] HelE T AHEE
oA Alitd], AT, FEAXR o, 7] HeE tefstelo] 71E EWS

w3e TEslslgict 8 o] sl nelsix] Yok 71F BES BRI

ul

o fo

N

d

p—}

il

ox H

5) ZEWEE. 2016. BSMAIY ZI|HEAAH TESH ¢ pp.84-85
6) TEWELS. 2016. ESMAR ZI|HEAAR TS AL p.85

7) BAE Q. 2022, 3= RSHAY fRRe L 289t AT p.24
8) ZEUSE. 2016. FSUAY Z7|IZEAMAR 128t ¢ p.8b
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A mRe Tejslel ARe, AuFd, F8AA 5 Y selro s pEsk,
Ex] 9 JURES RAREE BE5T SU-ARA R T
QUehRbAPol) @RS TR|TL QehrhAPgole] e AHESIIS (caprate) & 53

FepbA o PaEm, FEplAL A aael GRke nlxln AReE Hat

e s Ha HAE e
LA FHALCIB Y, DZdxe, SYHAH ZEYBS

=EH 74 XEH ZEHZTOAIK
EEA ZEOHON712d, ZREdOfO PR, FEETAE, O OAHAL IR

EESS0IZYTE, THOHZ HHH A7 2>

CHEHENATHIO]

3g 9 Al FUPRNE, SPUMRL, SMAGE | (HEEE, MEFIE, E4e)
R, SRS NEHES
(RIES BSIZH AHAIXI40] TR)
A HA7 2SS, MY Y PNE VTS
EXAIE RPIHSS, EXI74e EXMRIRIS

Z: D3| BHIPHOIA MHOFEAIKC| EZSO0IEUFE, OHIIEMINZ IHH|IHAIZHI0| FI1=IUS
A2 FEWSE. 2016, SSMAY Z7|EEAA Vst AL p.73.
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17 2-7 | SEAAIE EWS 55 DH0| SIS S0l 9

=
=N

>
HU
i
S
>
3
[
>
02
B
N
N
g
>
m
re
1
©
&

I

o

i
&

ol njzl= gl (-) Aeol= (—1)% woto] ke AXRNA EFHFELS
7, 2016). W40 FFsh= Fdt FEUAE A% FARTEETTE ©851
0~1009] 3t& ZAes FFFE FPIHFENSH, 2016).

gt FFESE o|FolRl Z2e] ‘?’i—’v\‘% gsto] skl Xt FHXRTE
AHESHET| oldl FEEE TESR ZARE B9l ARIHEER SR,
2016). ARIEARKSE ZF WHeER X]—’Pﬁ‘ H(Exponential Smoothing
Methods)& &3l I3 671€7te] YRS 212 3743 S0 0|5 FAtsto] shel R
B FEAGE AEHFEDSHE, 2016). AAGR AEE SRR S84
O] FPEEE 0|83t Y71DAME JARIE ARsk=tl 719l AES-De £
et 7] 2~69A|, 571 2~5697A T T Il YAR FRHEHIELEH,

rr
)
iii
i
Hm
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2) UBS B34t HEX|+

UBS £54F HEX|e= £29]2¢] UBS(Union Bank Switzerland) 7} SSEHASS] £
de 5] sl LRt X|geolH, o] AR Yol 7[WeE AlRAS Bl AR
74AR 2R ZER1Q1 HoiEo] X|EEQ1 B+t AdEllel JAETtE AR &

olck(XIS €] 2022: 27,31).

UBSS] H-54F HEX]4(Real Estate Bubble Index)= 22H Fs4F HEX|S
(Global Real Estate Bubble Index)Ql- 2904 B4 MEX|4(Swiss Real Estate
Bubble Index) 2 J-25}0] Wsta Qeh(AX]E € 2022: 27). 224 B=A B

Rl o] 257 8 EAIE toR, AN Bttt HEX|pE A9A FEAR
= U= v 7] H3Eshal Qlorn, 7[ER 07 X4 4HE WAS B FYUSHA,

Rl 2HE Al ARSRE Mot AAIR] SollM LR xpol7t ITHEIRTS] €] 20220 28).

e

-

ek

5

P

(1) UBS 2% 752 HEX|s

20239 715 G4, ofroF 52 XS 1871 2571 EAIE tito 2 HsAlrlA]
HES Z7g5te] ¥aslal 9lon, S| TAlE EMidols A= $l




H2-4 | UBS 22 25 HEX|S BATA| : 20234

s =/t ZA| = =/t ZA
=o| og3x=E =2
e 243 HAH
FEE= OIAHZE o= MISAAT
oA I}2] o~ ofo[ofo|*
ATQI i[i=ES oe A0 A
oy of 2 il
A EEE] E2E
i H|H CE iy
Al AEEE 2= 2=
NEEN, 2apic* e e
Zoic HTEArHr orlor ErE o =
= —— —_ =21 Ly
~c | O Ofoj0lE ot SHI0| B A=Y
°° oAzt EEE!

T *BAE 2022~202330] MEA F71E ZAI0|H, 71E Of= APZ12et 2AI0F 2ASHEE HIQIE

Xt=: UBS EH|0|X|. (https://www.ubs.com/global/en/wealth-management/insights/2023/global-real-esta
te-bubble-index.html. 20243 3& 17 ZA)

202193} vlulsto] A9)A AMUmE ogzo Hel, n|= njojojin], Bapdl At
=27} 371l BAlo BAaaml uls ARaLE AQEGT AdHe= Y
o] AoiHigy} dad 57 HaE E8ste] S7dsi, OECDY] H-tRle 2w
of] wf2t Q1A (factor analysis)& &3l AHEH 715AIE wHgeitt. WHede A
=9 FHoN FREGROEY AATEAE S7PEA9t vlasks GDP tiv] FeEig:
& v59] ¥skEa GDP tiF] ZAATEAL vEe] ¥akeS vhgstar Qick. x|9d

>

rE

R 7

HolMe X8 APFSIaA} she A9t BdE Haes A50M] FE7HS HlE,

= i) slig A1) FEi71A vlgo] HigEa Sl

=
=
ZFejso] ulg,

H 2-5| UBS 22¥ 2L HEX| 28 He

S e
o GDP CHH| HEEX HISO| Helg
[=}

GDP ChH| =HEHEUE HIS9 Hekg
AECiH| FEWJHA HIE (Price to Income Ratio, PIR)

K|S ZEHAIEL ZEH40| HI|E (Price to Rent Ratio, PRR)

H2 OfH] s TAlo] FEtY b

Z: CAE H0[H 750] 022 AL UBS Prices & Earnings ZAF Zi} &
At=: ZX[sl| 2022: 28 XHRIE; UBS Chief Investment Office GWM(2021, 28)
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29

HIER|S] AEPALS Slok 2 57 W] W FEUALE 0|8l

EZgFoE the Q0¥ M (factor analysis) ZAifolAe] QA& (factor loading
rotation)®ll 71&s5}te] 7E W4o] 7RER|E AHESHL, oldl] ZF W 7Rl

KB 9 AEE REA MEXSE SUAR PRE, K57} 158 ZThe 4
S WE 94, 0.5 ol4~1.5 nlgiel A9 WH/RI R Byt

H2-6 | UBS SR RS HiSX|2| HAE AAIX|

e =2 AR

HE A&(Bubble risk)

17K Overvalued)

0.5 O|&~1.5 OJgt

HH4Z(Fair-valued)

-0.5 0}¢~0.5 O/

XNEIHUndervalued)

-1.5 0l¢~0.5 OJ2t

ZIM|(Depressed)

-1.5 0|2t

Xz ZX[§ 2022: 29 xHIR

UBSE tld 257] EAJe] B4 MEA|SE R|E SO tjoket ez wusli 9
o, 7t x|ele] WEX|Ge| ol eIE 4 Itk 202398 7E0 R HEs B
ofglo] Q= Alde AolA(HE)), YR(ER)S] A EAOJ, 20201 B (=
Yasee, wy), AUceies, BEE), AdAG), $2, Uhss s
Haw), 9B olsall(doh)e] 9 wAlol)

9) XIS 2022. p.28



J% 2-8 | UBS 22Y 234 HEXI:

:2022~20234

UBS Global Real Estate Bubble Index 2022

Vancouver @

O New York

San Francisco @ Q
Los Angeles @

@ susble isk (1.9
© Overvalued (05t0 1.5)
, Fair-valued (-0.5 t0 0.5)

Toronto @

@ Stockholm
Amsterdam @

London og' :  Frankfurt
QD Warsaw

s @ @' Munlch

@ Geneva Zurich
Boston i
@ Milano @ e
5 H (]
MM\ adrid (05

H
@ Sao Paulo
0

e

@ Tel Aviv

Q,

‘B Tokyo
O.
@ Hong Kong

@ Singapore

@ Sydney

UBS Global Real Estate Bubble Index 2023

Toronto
Vancouver

New York

Los Angeles

@ Bubble risk (>1.5)
Overvalued (0.5 to 1.5)
@ rairvalued (-0.5 t0 0.5)

San Francisco @o @""

Stockholm
Amsterdam
London Frankfurt
Paris Warsaw
Munich
e Geneva o Zurich
@ Boston @ Dubai
@ Milan g
Miami - padrid
Tel Aviv

@ Séo Paulo
hel

Q

@ Tokyo

Hong Kong

Q\
@ Singapore

Sydney

XF=: UBS. https://www.ubs.com/global/en/wealth-management/insights/2023/global-real-estate~bu
bble-index.html. 20244 38 172 ZiAH
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(2) UBS &91& B34t

Al

UBS A9A B=A HEX]5>(Swiss Real Estate Bubble Index) = ©7] @ %719
AN

AdRH e 2942 ZAME X457t ohd K= (Regional risk map) 9] FEi= AlAlskL

B
=
H 2-7 | UBS AYA HEA HSX|4 22 H
T2 INEX|H
GDP CHH| HAHEXL HIFZQ| HakE
35 AEH| FEW7HA H|E(Price to Income Ratio, PIR)

ZSEH4-O] H|E(Price to Rent Ratio, PRR)
A5 Z7H2 UH| FHEENE 7k
A& Bt HEXe AH|KI27} CHH| FEHT

YU FH FSLO| gt tE M

Xz ZX[§ 2022: 28 xHIR

UBS A9IFE4T B8R4 22 1ok Bl ¥arae) Wabt gt 9%
FEoM xprleh Urte] TR AHgRRIIES] Rfol, AZFIREOR thRlsks B
[4:z70] o|RoiFTt 10 AHIRFE o] FeybAe] e HumsiolN WaHe
Ao TiFlstel Tho)a] wiEe] QJake Wit slglon nig A Rk o

thEAIe) A9 Akt 7he] AgRulge) RolE HAT 4 Sl WA thlsh
| 578 SUEA ol thek AThER] A ke gt sigich. FejAlol

r_?L o A

(%]

10) UBS. UBS Swiss Real Estate Bubble Index. 15 May 2024. (https://www.ubs.com/. 20244 102
10 ZA)



H 2-8 | ZHE UBS A9A B4 HEX| &2 B
3z 2RH2(1D) TYE H4 Hl
ASOHH| ZEHJ}Z H|S ASOHH| ZEHJ}Z H|S
=X _ —.Hl—r—.f—._lg _ SCHH| FETt _IE ox|
(Foundation) (Price to Income Ratio, PIR) (Price to Income Ratio, PIR)

Z=EBA0! HIZ(Price to Rent Ratio, PRR)|ZEH42] H|E(Price to Rent Ratio, PRR)| |Xl

j ] AH|KF27IHH| =EH7}ZH|E9| HislZ | HElez
S8(Dynamics)|  AHIKIZ7t OiE| ZE717 Hig EZHE] el PatlEe) oA
[Y=)

H8ZH(Cost) | AUE FH 2SH0f it tE MY | Hohx MEXH|E(relative user costs)| A

AANBH 2t | A5 B7K8 UiH| FHGHENE S7t8 | A5 5718 UH| FHHEUE S/ | |RX

(Environment) | GDP CHH| Z1HEX} H|EQ| Hstkg AEoPIHA ChH|

Af&: UBS. 2024. UBS Chief Investment Office GWM. p.5, UBS. 2024. UBS Swiss Real Estate Bubble
Index. p.5(https://www.ubs.com/. 20241 10 10 ZA)O| LIRS (H)Z Hz|

H 2-9 | UBS A9A 2 HEX|:2| A A

2 A QIAIX|
HE Y& (Bubble risk) 2.0 04
1H7KOvervalued) 1.0 O|At~2.0 O|2t
H™4=-=(Fair-valued) -1.0 0]Af~1.0 OJat
X" Undervalued) -1.0 OJg¢t

XiE: 4@ 2022: 29 xHolR
2011 o|% off 7] A9A B4t HEX|SE W3skal glor, HA| X4 ¥ of
SREE x40 AAIE Folet X9 97 K|9S UERHE regional risk mapS A|

At i,
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13 2-9 | UBS AQIA HEA HEX|4 £0]

2.0

2.0 I
1.0

0.0
-1.0

-2.0
1924 1989 1924 1999 2004 2002 20714 2015 2024

| Acute Elevated Moderate m Low

Xtz: UBS. 2024. UBS Chief Investment Office GWM. 2024. p.5

2 2-10 | UBS A9{A RS HEX|S - 20231 4=7]

Regional risk map

Regional risk map

20
P

Relative risk assessment: low “® Regions with falling population numbers
slightly elevated
B elevated
M high
Sources: Wilest Partner, FSO, UBS

XF=: UBS. 2024. UBS Swiss Real Estate Bubble Index. https://www.ubs.com/global/en/wealth-mana
gement/insights/chief-investment-office/life-goals/real-estate/ubs—swiss-real-estate—bubble
—index.html(2024.3.17. ZiAt)
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O3 2-11 | UBS AQA ELEM HEX|S-2| 619

FEE HE 0|

HIMNE SalM slomma xj5e] WEsolel 3
94 900l tholld 3} AIG RS MBS ik

Foundation Dynamics
15t quarter 2024, in standard deviations Tst quarter 2024, in standard deviations
2.0 2.0
1.0 1.0
0.0 0.0
1.0 -1.0
2.0 2.0
84 89 94 99 04 09 14 19 24 84 89 94 99 04 09 14 19 24
Price-to-rent s Price-to-income  =——Score Price dynamics ==——Scare
Cost _ Environment
1st guarter 2024, in standard deviations . .
, 1st quarter 2024, in standard deviations
20
1.0
10
0.0 \
0.0
0 410
20 2.0
B4 8 94 99 04 03 14 19 24 8 8 94 99 04 09 14 19 24
Cost comparison buying vs. renting  ===Score
Xlz: UBS. 2024. UBS Chief Investment Office GWM. p.5

40




J3 212 | AfA RS HEXSQ sielrrgH| 7101 24 LHE

[2]2 2W7F FAEHAE J|0jE 2A]] [2023.127|, 2024.12719] 7|0{= £AZ1
< N S 5 00 05 10 15 20
E £ £
3 E g iz £
£ 2 & S & 0
2022 Q2 0.97 1.66 0.59 -0.01 017
2022 Q3 110 1.74 0.60 0.42 0.26

2022 Q4] 1.19 1.79 0,57 0.74 -0.33
2023 Q1| 119 [ 185 | 039 | 09 | 043 1301
2023 Q2 1.22 1.90 0,37 1.00 -0,40
2023 Q3 1.13 1.83 0.36 0.86 -0.38
2023 Q109 188 | 031 ) 066 | 036 Nfoundation  WDynamics WCost  MEnvironment  WScore
2024 Q1 0.95 1.86 0.25 0.52 -0.52 °

T SIRRHCIZXNE, ST, HIE, 2 S EEUAE SFE USS 20|

At&: UBS. 2024. UBS Chief Investment Office GWM. p. 5

s 9% 2918 Bet ApRoR AUY 4
2ol St AToIM F2 BeEm glon), Bl T HEA waslse] T
BARAG BERIS ula A BEn KRR 9 2022:29).

3)

rot

o2

123 BEMARSISKIS

sl FAAom wE/lsT K-UBSCOM: FeAlg $r)E 7pasigic
K-UBS Al4t ks 24 7ute] shalx|za) BArteo] shevt golsla, 2]

Tt 7hs7g0] Hofuh, UBSOIM Algshe ettt HEaXls (=2 24 didol £

TR FF) 2 = A Hlart 7hssiche Aol ERg). K-UBS Al FH9] A
B7WRI7Y 271 AAGIN 4 52 HAE RolEAE AFH R FPoR
H, @R AR TR APTIR] o Adols GEs gk QeHRRIS]

2023:3). K-UBS A|5= =A] Hla7} 7F63l=es Mas tidez o F=4 Xl



K-UBSc Rt A&, Q1F, 771 9 570 FAE tidez gt 24x]421 K-UBS,
2 FEHN(IRE 9 2022: 75). K-UBS X]429] A& UBS H54F HEX|9)
WHES $8510 sl9Hsel oigh dlole] A7 — i ¥H49] 358t — RlEAo|
7123 7R AE A - 2T A5 iHE 9 AjZse] dg o2 FIEcH(FA]
3| 9] 2023: 3). K-UBS X|sol|Al= SIS 255K ulf, UBS F-54F BlEA|l=

WA Z-score W& AFESH, 7RSI FESHE Sl9HS ghes 283 29l

=
A Agho]l 7]zt o) 271nkd SRS €] 2023: 3).

J% 2-13 | K-UBS X|=&}

{ . EFB} 4 Z-score i f. 201N (factor analysis)

RS =t =T o NE IV

i 2o H - i+ K-UBS K|

PGk RSEZ MR | L. K-UBS AR K-UBS %l

- HE ERONEICTR 1R H

- oo 9 4%t i i -ussRdAsst i = i

i KB FETIHZAL P X ZERZ IR E Rl L
Pl -REsSMAER|EE :

AAR AR HEHIIE

K= X5 Q. 2023. p.4

K-UBS %]5=2] ST 2 AAIRIE= UBSY] 22 H-54t vlEA|ee}t 5UsH
NI, 137}, ASE, AB7E HAY 59AR ikl 9lom, K-UBSe Al
e} K-UBSollM &5 FUsHA| 85kl it K-UBSs Al59] ¢ 7125 o=
=A| HaE FAo% slal Q7] wfEel, UBSe| 222 5t mEX|wel A9
2 AARIE SLSHA A ERITHEXIS 9] 2022: 55). K-UBS, Rl A4 HE
2 HER Y] DS dAXE = HE5HR] ¢4, U FEAEe] FHEE
&F FELAP 27173 HAILR(EWS) 3 o] U] Xl dAIR] AR 7iEs &
sto] A7SIITH(IRIS 9 2022: 55).

K
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H 2-10 | K-UBS X|5=2] THAE UAH|X|

A A AR

HiZ 23 (Bubble risk) 1.5 =t
1H7KOvervalued) 0.5 O[&~1.5 Ot
HMHLZ(Fair-valued) -0.5 0|&~0.5 ojgt
K™K Undervalued) -1.5 0|&~0.5 OJgt

ZH|(Depressed) -1.5 OJgt

F1 K-UBSg Xl=2t K-UBSL X|5= BEF SUSH| HAE UARIE &8
Az X6, 2022, p.78, p.81

T
7
Ra)
>
=
e

I IPgolM of2] SAVE EXfsh= &5, Tl AitE, o

& FA et EAA 74 S kS TlolE] oA AR ofd BA AR
& ARE AAR7E "ol =AckEAIE] €] 20231 3). RIS 2](2022) 9] Aol
T FEO tiiA, dlofeld] Al=ldut P, AlE Tl RIRS] 15 ThsAd, &1,
AR F7Fs/dE 7IE 02 s1¢HS: tlofelE A7gsIlth K-UBS: Al5=¢] 7%

FH7HAS S F6] I 571 siepSeRE ] Jlow, I3 FHY
GDP tjH] ZVAFA} vlFe] #igks, 49 O] GDP tiH] FeEHUE v|Ee] Hs}
&, TuiEy} BEE A o] FEHE vlgo] EstEo] Qo 1 o] I 7FANS
of tigh 7|di7} wiede Bt FEZtA o] ddis vlE, AR FEHE aES
UeRE A=t o] sid 419 Fei7tA Hl% HEE IR QL K-UBS, Al4E

i

=7} o] 71 v, &5 o] T—mitﬂa 31%94 Hske, I Al & A

+ H|IF W5 Eedshal itk



H 2-11 | K-UBS X|5=9] 512/t U &8 Xz

T siglis Rz
GDP UiH| ZHEFX} HISS| HelE =2
GDP ChH| FEIEHEOET) HIEQ| B3l =2

K-UBSg | A5tHH| &7t HIE(Price to Income Ratio, PIR) |7MAIZ8SXIZAL KB FE7IASEAL

ZRE#0] H|E(Price to Rent Ratio, PRR) KB FEH7}HZ=EIRA}
H= OiHl s =AI &7 HiZ KB FE{7IASSZAL
GDP Cb| ZAESXt HISS| Hats Sh=2d

ASOH| FE47tA H|Z(Price to Income Ratio, PIR) |7HAZ&ZXIXAL, KB FEH7IHSEIRAL

ZEi~0] HIZ(Price to Rent Ratio, PRR) KB ZEH7}HAZSIRAL
fues. AHIX} 27t | SHEY A9 FEVHA HIg SAE, KB FEIASRAL
A5 | SEHHEET) HIEQ Hats THFE=RIZAL Bt=2d
e AT 2 i HiES S AHHH (GRS L)
o THEEMES K32 XY TS HI2YUIZFE7 e K9S THItE(RThe A

Ahiz: ZX[6 2022. p.78, p.80

4) K-HPU X|¢=

B3I K45 AR 7|ALE ko g 7ARRoIM E2E 753 7|9 EE E3) K]
5 AESI] BAWE(EA, FEAE 5T B RS S5 R0]
ot B4 7190 7Hkslo] X8 AESHE B R4 73A| ARkS tide s

Sh= EPU(Economic Policy Uncertainty)X|<, EHI\]%E ez sh=
HPU(House Price Uncertainty)X]—T— S0l ¢ E} EPU X+ E2W1, FRED(AQ]

E Folk Ayl o3y, siRlEE, 719 @ 9

UARREAA FE} 73]*5]01 ﬂ °]°U4 0515] 735 SR AT A KD
A S A7gell Hget 3 EPU X425 i Ab&Esto] whagsial QIei(ZXE <,

2022: 23). Q= ¥F2E (Lancaster) TﬂoPﬂ_Oﬂ 1% ANES tde 2 s= HPU

R 7Ndsie] FEAPRY] ERAVIS Rlez R3] fdeEs H7Iskal Jlor

E
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FReAL 20119RE BB W ALY Ba WY F5He aRHon &
g7k Y8l 28<PdX]I4(FSI: Financial Stability Index, ©|5} ‘FSI')E 7%
S1o] gl ot L S ERBIIT, FSIE FEAVR hAust AR A

wishe Ueht 362918 WA Tatelnl, S5l 26 7A) 499 B1d Nse
2 Hiedsiths APEo] Qlot, A71E FgESH 8919 Alol= i n|Esle] £
of thed o e F=E Helils S8AAEY Beds aeskx] 53 Dol
TH(SH=23Y, 2021: 107-108).

Simoae o0o1d BAE B20] Wo] 2B U TEAAT Beje] Lz
ozt F7HE vigo s $A71F S8 e Bdshs 385 9MdX14(Financial
Vulnerability Index, ©15} FVI')S /NLsRch(EHa3), 2021: 108). ©] Rl$&e=
40| tigh S8AIARIS] FoMd B8 Bl 371F AAY aAlE|AA BobE
2Roa sl ZFEFET} 287 BUS Al 1t o] EXor}H (ke

34, 2021: 108). FVIS] 45(5leh) & a6E w5 (¢3h), 3671 59 o5t

T o
(Bsh o2 FeAIAES Fx2ER1 Fekdo| Alsh(gsh o], tiule] 54 2y Al
8 73A0 ZEE FE G 7P E(FH)E & e TS skt
=23y, 2021: 108).
18 2-15 | S8FILMXIFe] £ Wit AL F8QPH Metuto| 2|
28=29
Kabzpzd M= gs
Dm0 s
289171 A=A
WSy stEiaa
/
%%% Ofﬁa |_|-=! L
AH=EH|E Sh|px AEoiAa o2t

A= =2, 2021.6. FBAHEIM. p.109
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FguA 471U 2L SA0] wefp] Sl FVIe] PR SR RRE
SAshe AHEA 9 AgEEE F871R Belel) Al Jhx Wrtass et
o= ARIAPRS] Zhx7E, A1gAITe] Bl T, 871wl ARge B A
52 SPHOR VIS 02 Al 7] Brhast T 22 B2 R, 7}
1delel @ Lo F-Tke By AEAANS] 117 BEow Tt 7t 2

B PP 4YS NgsHs 3phel ARKIER THE,

22zl ugsd 2872 =2
2 T oz i 7 7 o2 E o om As
2 54 # A Y e @ A= @ oAy

RjZ: 3228 2021.6. 2LOHE TN, p.109

6) ZHlda R AH[A2 X5

7471 T tist 7140 7HAle] Sk 7R o] Qlo] 983 JRE AlE5H]
w2o] e8] o]z|st Alale FapF o2 wdsly] Y5l Z4E ARAK|SE B
gl "o it 1D AAAIE I X2 A B X4 (economic sentiment

index; ESI), AH|XFZ3FK|4>(consumer survey index; CSI), 7|G77|AAIX|S

1) Y& LeiR-9oIS - QXHE. 2015, AHMYR(X|+9 F&Y H /ML) 26t (7. SR HI0|EEE 1S3
Xl M26@. M6z
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(business survey index; BSI), 2 A8JX|4(EPU) 0| It} CSI= S H
9 AT, A7 R 9 Fe7AY 5o FEET, BSIe GEAE,

AHAFEEA T SRS, 7HASURY, AVRIERY 5 6719 8 7iE
Aeg EFSfolo] 33t X2 FRERQl ARAEE S o2 wol=d| AL

H
Se 10080 & %S TR0l 7|chelt Bknc deEee oulgic 12) 71y

BRAERIE ARRFs RIS} 71977 [AARISE f/dste] RIxE Bto] A
Fol| tigh Q1A FE R Frshr] flsll JHEE A& 1008 5 A9 Wkt
o] ZRAlE7t TA Btk YkE Qs onlght. AxAER4-= BSI % CSI(ZH2}
3270 2 1778 ZARE F 77] thsAol =& Tl FEs A7dste] 71 Bt
% %71%+to] 100, BEEHRPZF 100] E=F BFE3loto] AHESiT 14) 7S Al
AL gE7}F 753 20039 19598 20239 1297k11(2024 29 ESI 71%) 7HK] 9]
ESI B ougitt. ESI &$WisAle A &85 555 o] flsf
ESI ¢AGoM ARG R B2 HEXIE AAsH AHEght

12) st=228 ANMEOAA. https://www.bok.or.kr/portal/ecEdu/ecWordDicary/search.do?menuNo=20
0688&query=%EC%86%8C%EB%B9%84%EC%IE%I0%EB%EF%I9%ED%I6%A5%ECY%AT %3
0%EC%88%98%28CS1%29&ecWordSn=312. (2024.03.18. ZM

13) st=228l. AMKOAE. https://www.bok.or.kr/portal/ecEdu/ecWordDicary/search.do?menuNo=20
0688&query=%EC%86%8C%EB%B9%84%EC%IE%I0%EB%EF%I9%ED%I6%AL%ECKHAT %S
0%EC%88%98%28CS1%29&ecWordSn=312. (2024.03.18. ZiM

14) 31223, 20241 58 7|AF7|IZAL 2T Y ZHMIKIAES]). 20249 58 229 EEXR. p.10.



H2-13 | ESI 74&= 2 7ESR|

Ve oS IR
SEMY 0.150
Hx JISETY 0.150 0.45
BSI KSAPEHLY 0.150
Y 0.150
HIH| =2 e 0.30
AZAEHY 0.150
P ESirS Ly 0.125
csl reee 0.25
AHIX|SEY 0.125

Rig: SRS 2024. 20244 58 7IIE7 IAKIES) 2 ZHRIRKES)

7) £S4h AH|HE K| 2 SHeIAR

b anjdlEixls sieikEle nl=e] Femidle|x]e(Home  Purchase
Sentiment Index, HPSI), X=2Es7IANE3S] AIZIX]4~(REALTORS Confidence
Index, RCID), Z=29% FEAZX]|4(Zillow Housing Confidence Index, ZHCI),
NAIOP 4§ 554t A12]x]4=(NAIOP CRE Sentiment Index), %3=}2] Lo|E 2=}
3 B4 A2]X|4>(Knight Frank Real Estate Sentiment Index, RESI), KPMG 2
A BEsAak A8|AEIX4(KPMG Swiss Real Estate Sentiment Index, SRESI) 5&
FHoR AuEct

15) 2[5 ZEHR 91015 QI 2015, ZHA2IKL] B U Tt
H26%. H65

16) ZSE- 2|2 8401 2021, FAIZAES, BRY ZRBEAY, 2RV} BT FAAEL] HSA0) DXl
%EGARCH-MIDAS BHS 0123t 4. SIZXREASIE]. H23H H4S.

5t Q1L BHE|0|E{ R IEIEI|

rk
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(1) Al 8] X4 (Home Purchase Sentiment Index, HPSI)17)

Fannie Maex= 20100 J= & AEFAH(National Housing Survey) & A|Zl6}

Yefoll chish M2 BRE Aitsh] ¢

2
E
Da!
@
A
Jul
ol
Fﬁ
o
f
1o
!
pa)
a)
oX,
o

FEE apEo|al a&F o7 FEs] s, NHSS| 441 71x] & ELk
sto] an|xEe] e Fofjo]] gk bR Rl AR Ui B REE il

ct.

¥0

NHS S 2= HE 71t
Q12 s AV E2 AV A=
Q13 s 271 22 AV A=
Q15 U0l &5 Aoz oY 0jch 1274
Q208 SIX| OIRP7E &5 Az oY 0l2h 1274
Q112B Yo gt 24 ol 1274
Q116 7t 259 Bt oA 12742

&X: National Housing Survey. https://www.fanniemae.com/research-and-insights/surveys-indices/n
ational-housing-survey. 20243 68 17 ZA

<E 2-14¢] oA 7IX] HPSI Mg 94 HES HolFal glon, 7 Zio
Fog St u|&S AXlsitt &, HPSIE 1 oA 71X 73 84 A& 7
R 71E0 2 A SHY Behs ulgitt, HPSIE 242t AR9] 7FeX
s AatElnZ o3 AR Zk7}e] 71ER]E 1/60]tHCai et al., 2015). YX 7]
2 FAAY ol E 3HF SFY & WEEY] Hitol 63.55 tsto] 2T A|

AREEEY 7] 2120119 39) 2] HPSIE= 60°]tH(Cai et al., 2015).

N
T W oo 2 ooy
My o

N
-

AT

v

17) National Housing Survey. Accessed from June 17, 2024. https://www.fanniemae.com/research-
and-insights/surveys—-indices/national-housing-survey



HPSE= (1) &5, (@) Uol, (3) 78 27 ¥el Bt (4) AER o2 150
oigk 8ok B/ B, olg Bol, BE) Aks 7B %00] 2 B 5,
o] we Fe il 53t go| ekt 8ol oiek HPSIE

rot
%
%)

(2) v)=F 25 2H93] A8 X]4 (REALTORS Confidence Index, RCI)18)

n]= FE5Aed3] (National Association of Realtors, NAR)2] AlZ]X|4= 2008
M=o g SjHSoAl R Pg =24 9 7|d], Folixh- skt Egig
(Buyer & Seller Traffic), 714 o, Ftajx} 29 gl Bgibol] 53] GF= nlRl=
718t 24 ol tizt ZARE AAISkaL ik

NARS A% $H& AME310 NARY RCIZ 743t} AIA|2 NARS ARl 23
H ofe] AR SEE A A5 BdcIEThs £ ARl tigh S$EE v S
= Z}719] ofE R|eE st (it mid 574 AFel tigh SEANGES7T A%

o] Bto| siig FEe| FAL vdd AR groz HuHnh 7 SHAe] ¥,

o Sol "R, "RE, "PY'E 0, 50 T 10022 B4} uiARH viY 57
Qg thisl Z171e] el ko 0olM 10074R19) ke Zheck

(3) A =2$ FHAIZ|X]4>(Zillow Housing Confidence Index, ZHCI)19)

A2 FEAPFLIER]4(ZHCD & 20149 4ol HCIE &5 AVR=A=d], 2078
H=A] SARIFIA vl 67idni Fgt B 22l AE-S Fsl 10,0007 019
UEHE vige=z 13709] ARl tigt 85 7[Rtez 2p/deitt. HCle FEArdd
g, FEAR 7, FEERIY S Al 71K 5k Rl 71 Hdew AtEEth
13719] ZE FolM 4709] HE2 FEAR BRI (25%) & Altshks d A=,

O

O

18) REALTORS Confidence Index. Accessed from June 17, 2024. https://www.nar.realtor/research-
and-statistics/research-reports/realtors—confidence-index

19) A Guide to the Zillow Housing Confidence Index. Accessed from June 17, 2024. https://mwawww.zillow.
com/research/zillow-housing-confidence-index-6481/
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5719] B2 FEAPS 7IdiRl(50%) & Altshs dl A=, 4719 HE2 FE

afr S|YRIG(25%)E AHESH=T ARSEITh

(4) NAIOP Al g H=4F Al2]X])4=(NAIOP CRE Sentiment Index)20)

NAIOP(National ~Association for Industrial and Office Parks)e] CRE
(Commercial Real Estate Industry) AI2|R|$&= QA AE7EA 152 Z=2AE
o Aol digh Hs 5 WA0E e 1270 B¢ S FaAt Al Ak
Q1 43 dlEslr] sl AAIESIc NAIOP CRE Alg] Z=AR= o 39/4¢€3} 8¢€/9
ol Ax ¥7jaict AAE AL =t o] AREZEARE Bl= Wi oF 10,0007<] NAIOP
S| fofA EFEH, o]E2 JUE Tt WAL A= ARF, e BRI
Ql, #A7), AMYHE, diEAL 3 FARIR /g9t AR dRke, 31t AP, A
H-E, AHE AP B 7]e} a4t 7 of o] et AZEE o|FolA ok ARl

o &

=
U 7HERIR Wb 9w, 2k el g ol Yokt
o =i

20) The NAIOP CRE Sentiment Index. Accessed from June 17, 2024.https://www.naiop.org/research
-and-publications/sentiment-index/
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Xt=: NAIOP (https://www.naiop.org/research-and-publications/sentiment-index/. 2024'3 6% 17 ZiA)

(5) G=2] Lo|E a3 BEAr Al X]4(Knight Frank Real Estate Sentiment
Index, RESI)2D

ol s FEA Heirlet Peiat 8 aRIIAE E3e R 335 of
SIARE TIOR3 B718 MRS TMIOE St ol e T
2§ 719, vles) 38 SRHNBFC), AFRHE (PE) So| EgE), ARk Hit
= A B At AP be, ZRAE AR, wui, o, 74 2 grhae)
B FRoZ T 7 Tl thel SEAR: The &4 FolM Aot iz
FKERIE thest o] ggEr
2) Z7HE7RE (1008), b) tha 7h/eke 27Kt (75%), o 59 (50%),
Q) tha WA/ DA (258), o) WA/AET (0F)

)

Al ol 3 S5 0l 715 et AsE ARklst 27%EA g X7k
509! A-¢ell= %%‘ﬁi sl = A FX1E HEAL 50 o2 37EIRI AR

UERiE, 50 Tlgke SUPEQ] e ekt

21) Knight Frank Real Estate Sentiment Index. Accessed from June 17, 2024. https://content.knightfrank.
com/research/2813/documents/en/real-estate-sentiment-index-g4-oct-dec-2023-11014.pdf
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(6) KPMG AYA B=AAAF A2 X]4> (KPMG Swiss Real Estate Sentiment
Index, SRESI)22)

KPMG®] SRESI= A4 BE54E FAF APS] ol 53 27100 sefed & =
A2 Feun, Hait £xF APge] A 9 7H 53 wriR dEh Y Al
oM A A3 B7} 20%, 71 S3F B 80% 1R 2 vkdEa 5k R4

P AV R RE ARG TRl T A% 7RSS JIE We Hole)
Al 2012800 Mg AMEIZOm, B 248 RIEPgo] olFolr ALY BHE
X2k 7ol ek wlse 4 A Sigick 20234 ZARe] 7% oF 350%e) 291 2
FAF ARG BB Hololgin] AR AIRES oF 3,500 291 Ry
of %A} @ W7} RS chEsl 9T KPMGE ARz A g8slel clre
A48 AEShL glon] o] thANES Fo) AuISlA Bk I,

17 2-18 | KPMG AA BEFLAE ME|X|5-2] HAILE 3tH

Swiss
Real Estate

Sentiment Index
2024

At&: KPMG Swiss Real Estate Sentiment Index 2024. https://public.tableau.com/views/2024_SRESI_
ENG/Welcome?%3AshowVizHome=no. 20244 108 10 ZA4

22) KPMG Swiss Real Estate Sentiment Index. Accessed from June 17, 2024. https://kpmg.com/ch/
en/media/press-releases/2024/10/real-estate—sresi—findings.html
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SAE o= ARX47E 50 E= 1005 7B R AdEE A= €2, KPMG £&

JAER]g= ZHER] ofahkE ol 05 7IEC= 100014 +1009] ke S A&
H Zo] EAot xgE v|EEz 7d%7P1¥H(Appraisers),  FEANE
(Developers), R (Insurers), AFHE(Pension funds), 24/UZFEREZFH(Prof.
investors / private investors), H-54FS]AH Real estate companies), F-5AFEARH
Z(Real estate investment funds) $5O2 JEste] AHEE AL it

jas

33 2-19 | KPMG A9(A BSLARE HEIXIEEXIR)2] 7[#R-E HEFO|

Aggregated Sentiment Index Appraisers Insuirers

mT0E~® OO H0RT DTLOREDOS - ADT DFTLERD0S - ADE 0FTWORD00 N0
FFFFFFF B A 688 - -r oo 88N - oro-or oo 88N NN ro-o-o-os o - 8NN
555650 bo000006 5 55bbbbooocoo 5 555555660060 5555565006600 0
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Dansion finds nf . Daal astate com Danl actata invachmant fime
Pension funds Prof. investors /p Real estate companies Real eslate mvestment funds

685

21 321 303

211 207

mTLEA®OO - AR T ®MTLOMLDO0CC-ODT OTLOM®OC-ADT 0TOHOLDO0Q QDT
rrrrrrr GO U0 frrrrrr-OOdNN rrrTrTrr OO0 rorrrToEoror MO don
5565650 bbc0000 S bbbbbbooocoo Lbbbbobeboboo 5 5555650506060 0
O8N G660 NGN NN NNN NN NN NN N NN NNN NN N NN NN NN 8NN NN NN NN NN

At&: KPMG Swiss Real Estate Sentiment Index 2024. https://public.tableau.com/views/2024_SRESI_
ENG/Welcome?%3AshowVizHome=no. 2024 108 10 24
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babledd. 2024 108 16 ZiM)

23) Richigo XAATA AR DY, ZAQ: 20244 108 16Y. https://dataknows.notion.site/Expert-987
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uhAV 2HPRIRAIRY] A9 AERGete] $F Rol7k st glol K4 shA
of thet sle] 2717 Rl X4 EES EE AP WA 52 o Al
S

(o]
A 5ol tigh AE ol Fwt AEd Aow wH

V8 d8sg Z7iol oislol 34, 67 5 1
5 FR3 99| SFRGE FJol= WS H8okal ot /i W4t Hao] £
’d<& 125te] ‘Natural cubic spline’ W& FE5tAY, BE7F AERAL A4
ZAF AaE &85lar Yok Natural cubic spline #4E 2 AAs L7hda AAG

AFEE sk 70 wide] W] udEeeR Fhgslel 33t T el 7

8 APYEO] Bolstal AT, Ak, E= A= 9919 iE Heenitt RS

g 89| 58733 o5 o] AsliEar Qs Aol FEArE

oA, EXA 5 F2 FAaol tisiM= ZiE ol it As dskarAt
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EH4-9 | RS LK TS TYLH(EXY)

T2 | slme T A Elin} T
VNS TS QX | AHAMEIZAL HD 2R
A TEHOHOR7{Y =7t -
=gy | $2 ¥ 2F : . .
e 0 x,/max[zE (x,_; 1 j=0,1,...,7)] ox | CIEYFHON thh T2t
o X DjgemEs v 4234 8
o
®) AZHEDZNSOZ [ CHA -
ZEHTIA TIEH| JHESE SETHA HEE KX Natural Cubic Spline
v AUI{ZITHH| FA7iHE HES 7 -
29 2 23 FAASZRIS QX | AHAMEIZAL HI 2R
i @ A FYEBUHOR O Ci| -
@ | M M| S5 MAVHH HEE | RA1 | Natural Cubic Spline
@) ojOf7 e RAIHIE HES QX | Natural Cubic Spline
EX | $2 94 22 EX[HYHE FX Natural Cubic Spline
AR @) HE5(7 | QX 7| WaHss #8
@ | ExprO) HYH| EXPIH HEs Qx| | Natural Cubic Spline
A COFIX 22 CHA -
22| U REY - —
e 3) A TEUH| M1 HEE CHA| Natural Cubic Spline
ool A HEHOH| 7S HEE 7t -
MEIZ  AH|KF2T AR S
© | zn A mE WisyRe wsE | gn (OOPEE HITIENIESE
(2) _ O =20
A ZRXIXE 7t -

ATE SOl OE W2 AT ARIE Has A K2
]

ZRAglo] Flstol= Fa4A S7dollx Baqt 71H4& ook A2 055 ol
& olxjer WxiQ ZRlolek, HEA 717e] Falo] Bsln AEEel BAe
Exponential Smoothing 23, Spline Smoothing X&) (Natural Cubic Spline
23D, ARIMA 23 5 HEHEUA AAE dF i $F P96 vehdot

b

= 2o
ol
=

3) 0{7|ofl= FAMl(trend), HIBH(seasonality), =2Hcycle), ErE(error), Ol&X|(outlier) 529 Q210| M2
HXI5| AHG| ol
—|t:'0|'7'|| a‘|04 PN=]
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2| A5 85(deep learning), 50| A74We] EHog Bt 714 o F B9
331} AlEdo] FA Eoblor old *l?ﬂ%ﬂ [ZolM 7P ?17] AL

37IRE AASIaRL st} Amis AS 217d% 23 (Deep Neural Networks) 22 ¢
o9 HIAFE B HEE ST 4 Qe Q%&Z‘%PJ 718¢1 2ol E/fl= LSTM
2% (Long Short—Term Memory) &% AJAIR clFox E2] ARgEE Y2 HoJE

o uARAY B Y] 54, 95 RS ST 4 Qb 2N AT wyeltt
"l

AT}

QI AT B

0.

EI

A= Prophet B0 wElolH R 24 AAY

TR 299 ol TS ek Sl olsd HE et 5 g
7H] 7k RE7t aFE b QRS W KBS thet 2 WA, B
o) OXHMAE) = AR gt oliE g 21] ) Afole] Bag AR Wil 2
glo] oxfel 715 ZYshoul MAEZE %848 WAE 1Y
B2 A SRHMSE)E A gt ol 2k 71l ALZ Aole] BEE ANEE 0%
o /1% sgska s oxtuct 2 oxjo] o B Bolelg FA s MSE}
WSSE WAE welolh A, B AEE QAHRMSE)E MSES] AIgoR Akt
=} RMSEZ 848 HAE Rt

i tﬁ
il

+
50,
)

i

2

(1) Prophet 2%

Prophet 232 HENM AALE HIo[HE dI&5ol7] s st 3419 2wy
(structural time series model) 22 F=2 HIAY FA7} Q= AJAE o]l tis]
3

o% 5ol et o] mae FA|, AN, FY &R 5 PRl P

o+

Yy =g, s, Th+te

FA(growth, g,)+= AAIBY] FA| HskE Rddcls F2o% F2 A9 T H
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R E

2]
2
rol

th A& (seasonality, s,)& FEo AlR=(Fourier
series) & o83l AEA sHS FF5 AF, R W AREE FERIGL R/
a3H(holiday effects, hy)= A Folol 2 FFe Fe FUH 22 ==let ol
ES Rk tief BV gho] uig/dRos S7F Ee At Y |

3k Hofsjo] welol Widalel. QAtRHerror, €) & AFEER FPT QRS o

Prophet 232 QAo R A= Sl HolX|qk A, AR, FY &Y
S 7 Y AR ARG ] Aldks 28 = gith 4 Prophet 239 oF A2
£ o5 d|o|E (train dataset) 2} %5 wlo]E](test dataset) = :ru"i—

%, sk HlolelE 7FX] L Prophet E’ﬁéﬂ& S5g Alegsitt dgo] e =
o 45 dlolEE dol FEe| oFAIE AES. o oF Fu= HF 111015494
B2Q| AFXE Ft Adl AHMAE), B+t Al @AHMSE), B+t Ala At

2
> 32
2
ﬁ%
BoH

Prophet 239] A== AP°1°M :Wcﬂ A3} o] FAPZE gl &3 == RE
Sh= HlojE9] A9 dF e AUiFoR "ok AES BEelth= Aot qhek
B5A dlo]e7t A7 %?i &Sk EXS 2= 49 ARIMAY LSTM 238} 2

& O AAY dE Bee mEs) mE o] ultdei,

(2) AlZ= A7 23 (Deep Neural Networks)

A7 2 (Neural Networks)-2 Q17| ¥] ZHE WHAlS ERlslo] ThE Q1%
A FaE|Folth He dY A (input signals) S 4VdE7100M Boks<d
Ae7E A =7] o)dolH w0l FME7IE Bl 8 A% (output signals) 2

g} ARG 9 S (1,,2,)7F 5019 A7 ME Alolo] A5} 3 (E

rln
Pal
olr

]

e

rlr r>{ -lol'
ntt

b

4) Taylor, S. J., & Letham, B. (2018). Forecasting at scale. The American Statistician, 72(1), 37-45
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= 2437 \/
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Schematic of a biological neuron.

K= Z4EA(2024). Lecture Notes

AT Fx2= dlolHE Y Y85 (input layer), £330
U= (hidden layer
(shallow) A7Aw 12&o|11 27 ojAto =

H> FIO

(A, 2024). 249Fo] ¢ 7H°l‘?i

L= Sy B}

FEE T 71 ZE De(shallow) A178gelt shal 249FH} 7ol 270 o)de=
B 725 ASAEYEY (deep & wide neural networks) o2} F-2tt. of &5
mi

dEZ Tlofet 37, 29Tl HGFE 471), EFel Egkol 7Hl 4

oM.
o2
-
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fll
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e
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AZ(Deep & Wide) 212 29

hidden layer 1 hidden layer 2 hidden layer 3

input layer

Input Layer Hidden Layer Qutput Layer

ol

K2 AL 2004. AIS B8 ZX - 38 BUER X2 918

r

N7 BRI S Sl FRAI (A7 Bad, ofg o} Fapt
Aol 1, 2, 3, 4, 5, 602 FOIF W YUY FeptAL dEchs B9 ¢
Bl theel o= gho] FExI(MAgh7} Hick

o
jinss
1
i)
o

72 4-21 | Se(Learning) TH0 T3 HEXIAAZ)

dslg =298 IHA

Xpy Ky ¥ Xewa
(1 2] » 3
[23] ¥ 4
(34 ¥ 5
[4 5] Y4 B

Rp2: 7l ARy

HER| (A, vk E83Houtput, 1,9 Jol(y, — y,) 2 HaskeiA Wt o
£2 ol Watoz E=x|2 Julo|Esks WPL S5 (earning) ol Bad) of
@l 3ollM &Ru}(forward propagation)$} &&u}(backpropagation) I3& S
FHo| maghe k= o] Hla shgolch
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1 & .
HAAZOFHMSE) = Z—VZ(yi—yi)Q
=1

forward pass& &3l E8gtE T3l o] B ARG CIHR] Atolo]l LARe At
5=t backward passt @AM €°17] #lsll nlEs Sl FE%E HeATIEAN &
S ARG Aol @AME F|Asishs IS WHERITE ol backward passE &

3 QX HAdh= IS IR} (backpropagation) 2t F-Ec},

2 4-22 | &k (Learning) 21

forward propagation of information

e,

v

Hidden layerl Hidden layer2

Input Output
< p— O
RAcLpropagarion of rror
Rig: AL 2024. AIE 285 24X - 28 ZUEE Xz 218

B A AgR]go| A AR ARESE ASAEYR o] & F4] (parameters) 7H5
= 2, 8177100 dE=9] AY X|FE= 10700]ch &4d=0] H9 22 27 72 64
et 327101 EEELe 2 +

o%
o,
s
hu)
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T3 4-23 | SSAAE XIE0| A3 K| 23

HEMEERY LSTM 2%
denge_input | input: | [(None, 10)] put 1 | wput | [(None, 10, 1)]

InputLayer | output: | [(None. 10, 1)]

InputLayer | oufput: | [(None, 10)]

A
l Istm input: (None, 10, 1)

denze illl)lltl (None, 10) LSTM | output: | (None, 10, 100)

Dense | output: | (None, 64)

Istm_1 put: | (None, 10, 100)
v LSTM | output: (None, 50)

dense 1 | mput: | (None, 64)

Dense | output: | (None, 32) dense | input: | (None, 50)

Dense | output: (None, §)

Y
dense 2 | mput: | (None, 32)

Y
dense 1 mput: (None, 8)

Dense | oufput: | (None, 1) Dense | output: | (None, 1)

Rz HRzEl 5y

(8) LSTM 23 (Long Short—Term Memory)

LSTM 23 B4 7143 o] AR A7} Q1= Hlo]E (sequence data)
Skt 3 +8AIEY 23 F shelch A7F Qe HlolEo|Bg 2bA

94 dolel7} njefel] JEFS F= TR BHSKE otk & 2pA ] FEel Al
BEE Y ¥R T2 oy, ol FE FolM Fols BESHL Fols HIXE
Z7golHA thy YAR FEE E719HA 7193t} LSTM 22 All Adefl(cell state)
o 37HK] AC|E(YEAIE(nput gate), YAACIE(forget gate), ETAICIE
(output gate)) = T3ETE YZAARIE: A Al e} FEE Gt YIRS
A7oh= ACIER IA FRE A7IRF BESCE AHACIEE MY FEE A A
o] duht FE& vnEIKE ZAAoks Alo|Eoln EYAI0|E: A A AdEle] ofd
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e Yo HIXIE 27ske AlolEe,

A dele A BEE v sleX|e IA BRE duht 7|A9ERIE AR A
oM EHIRIE 2 ©] W& 7] 719 (Long Term Memory) olztaL sk
AC|EST} A A= 1 522 PP oa FAglsle] BOlS HESIL LS B

O 4-24 | LSTM 2| &M 1=

LSTM Recurrent Unit

Cell state

Hidden state

Forget Input Output
gate gate gate

Xt=E: Towards Data Science. https://towardsdatascience.com/Istm-recurrent-neural-networks—how-to-te
ach—a—network—to-remember—the—past-55e54c2{f22e, ZMYU 20243 10 1

&M7F Q1= dlolEl (sequence data) S Y Wol dl&5S 535152 LSTM 23S
EX [e)

ofie} o] AARIE 5 ABFT2 AIAIE TlolEY] 54E YHsh LSTMS2 &4

5) LSTMQ| #2|X B2 2 QIHY MO|ES &% (Colah’s Blog(https://colah.github.io/posts/2015-08-
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7F = TlolElE Shaeith Denses2 ASAIEUEIAH 24950 E8502 +

g=of ol FF S FFRUTh

O 4-25 | LSTM 2 44|

Input
Layer

LSTM — LSTM —» LSTM ----» | LSTM

) ! ! ! !
LSTM - [LS]'M]—b{LSTM]—b[LSTM] ——— [IS"I‘MJ

dense
Layers

At&: ReserchGate. https://www.researchgate.net/figure/Stacked-long—short-term-memory-network-SL
STMN_fig3_351572129, ZAM! 20244 108 1Y

B AP Fdx|eo] ol AlA| ARgeE LSTM 232 & F% (parameters) 7H
S 7L 407000 J¥FolM oY xFEE 1070019 LSTMES 32 &5 (72
1007H, 1007H, 507M) =2 Dense3d-2 243 M (& 87)), £8% V= 4
=3t

3) AIE 0|83t 29| o =gt Hot
(1) 24712

FEilAPIIERIS, EXAALERIS 2 RISl e 3 6

Understanding— LSTMs/. (ZAA: 2024.10.1)
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2

spline), wlElolA 7qdst 2|419] AAIGAE 2SI Prophet B3, T18]al & Al
744 85 (deep neural networks) 22 de] ARSElE ASAI7EE S (Deep Neural

Networks, DNN)#} LSTM%3& (Long Short—Term Memory, LSTM)o|t}

T2 4-26 T BEM ALARK|S U 1S 0]

SEL AR SEM IS

200 (2011412=100) == F=EHO}O47}H
300 q MBS

5

&

250 ——E=XAHY /\

2011 2013 2015 2017 2019 2021 2023 2011 2013 2015 2017 2019 2021 2023

X2 REGTRC| JIE BEAAEURKS U TasL0| BXSIE 7S BS

A ZFe FEUYZ (in—sample forecast) ¥} EE-2]olE(out—of —sample forecast)
S AABIFOH FHF oF 2L FEQYZ(out—of —sample forecasting) & 7|52
2 AA| gk A gh 7] of|Z Q2 XHroot mean squared error) 7} 7P We Hog

Aetslgic
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J8 4-27 ois71=

z2EUHOZ 2220 ojef o=
(In-sample forecasting) (Out-of-sample forecasting) (Future forecasting)

20004 2020 20234 20254

X2 eEl xpy

ARIVMAR R} 24 o] 23
FejiA, HAVHAREE, A7PHEE, EXIAE S 570 ZH4R R tisll A=E
ZIEow FF 1270 FY AY e FEsHL dEYE FIsSit:

mlo
Ry
ofl
i
N
fo
r o
ju2af
e
(o]
o
=
AN
5

(2) FEEAVE RIS S gt Bk

13 FF o0 T A e olFT ghe

Hlazotgic ’%i 6711%J iQJ B g2 o5 Aol 20234 1901w 2023 74 2
V4

A=

Fe ok ol AEE 227

ol
5
K
>
A,
ol
o
4
30
o
B
2
A
ox,
a]
il
I
El
o,
oS
El
)
S
e}
NG
i
w
o
N
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)
X

ARIMAZ 3} LSTM ®¥o] 2}5el 20w RAEgiT AR gt ol gt 7o) &
&0l 9xte] 2718 43t B e ©AHMAE): ARIVAR S} LSTM 29| %
o] 71EEHO| Fhurt Ao} § WAE BHoE Uehirt AR oxtur} 2 oxjo
olg FHM 249 B AF2 AHRMSE)E ARIMARH} LSTM
Eugo] gt Ao} HAE waol)

£
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E 4-10 | = ZFEJOHORAIE f2iX|s-2| 2201 Y2t ot

ARIMA Prophet DNN LSTM ZNEadH"
MAE 5.99 4571 12.39 7.82 8.75
RMSE 7.69 49.38 13.21 10.34 10.64

Az S Ay

Y d-2pe AR FElY ERee] RIS (out-of ~sample
forecast) S 18 A02 ARIMAR R} LSTMZHoA F Ho Qxjot B
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T2l 5-5 | Swiss Real Estate Sentiment Index(SRESI) CHA|[EE

Sub-index: real estate price trends E o
- . - @

Economic centers attractive once again

User Language Participant Group Assets under Management  Economic forecast Price forecast Year
) ] [@n +] [@n < [cam <] [ ~] [024

Question: Filter options

In your opinion, how will prices
develop in the following economic
§6c ok el et e s Expectations for investment property prices in the economic centres Expectations for investment property prices in the regions

camina 12 months?

The attractiveness of the various economic 200 150 0 50 50 100 150
centers has improved since last year, with

the majority of survey participants expecting Basel
prices to increase. Prices are expected to

Tall only in Basel (-44.0 pts), Lugano (-32.9

pis) and St. Gallen (-4.2 pis). The risk of a

potential fallin prices in Basel s likely to be B

a consequence of political interference in

the residential segment

Espace Mitieland

Lake Geneva Region

In the major regions, prices are again
expected to increase in the Zurich (+83.7
pis), Central Switzeriand (+47.5 pts) and
Lake Geneva regions (+46.6 pis).

Northviestem Switzeriand

Eastem Switzeriand

l
—
Centra Suitzertand I
S [ n ]

Source: Swiss Real Esate Seimant nces 2024 1 s powerad by DealTech  KPMG

A= https: //kpmg com/ch/en/lndustrles/real estate/swiss-real-estate-sentiment-index.html| (ZA4UX} :
20243 108 199)

Hd
i
re
i
i
o]
g
ol
Y
)
-
Z,
A1
2
>

= AR egsin glon] ) AE
A AT Qe AISE e Yk FEATC Ak
RS B ole) Rkevt AdEle] Bl

HpE K-REMAP X2 2 si2uior - 201



5 — sramaseus [T [ —
©100 aggey 457 qgsen 1037 wue 835 aaga

e

3

suug 24

suus u P
n B dlnl. I|

o o e vt v
. . ¥
fr— - - ey /\H)_“ B S C

Rig: FEGITE SEMAFHMATHE EXE

BEAAE 2RI R 15270 K19 At 6, 68071, FA%A: 2, 338744
& thgos g NYE Yol APF Akl PeNd Awnzle] -8 AHgol,

i ZARRE HollM Ated] 8792 =out 9A AAIE AIRAIES] E8-5 s

 HrhERe EAMIZS) St Basi 20219 BYISABIATOINE ol 8RS
o] 47gsH AkEe] ARACl XY Bl ABEl KI%e) thegst Sl Al

]
oI5 oMl FET ZAL AlSol| tigh AES} ool thg3h olit B Q1 Fof gk

3) BSLAE AH| 22X HAH X 22 Sfriuot

=200 =

TSIV AHIRMEIZARE dE7IE E SAUAE tVde R Hddt 23l dhsh

202



=
o, &

EA]

A Uyt E

O]

Joi o

AT ATE]

Al

A3

=)
B4

s

o]

7HE ZAR
a~ Ao
o ZE/\]—]:H}E]_Q/’I oled ey H/\

4%, e ri]

15

=]
gl

Q]
=

lc}. E3]

)

L
(o]

7

< Ko
5 EeE
c.fw =) TR
oy B
T I[N . = N s
R g e s ) (
—_— ) 0
o2 o o LT A
LoERT Pl B | s
OM H .A .Ol M‘._ oy r
o % T SIS S B I
X ur W+ a0
,EE OL .m_lO ﬂ_l W_m = Ia i < oo
b %3 - e &1 S BE _E:.&_
sgwge > 2 n o
~ W K = m B A
R T - = z W il
CA. 2} i " = = b
ﬂa iy T 0 & K =< JE
— lar o fol nd
Wm ) o% ,A_Aw [ bl il = 4 T
ixfzl § o AN
o 3 it o o OHK oo o 4
i A ~ Ko %o g T oo
Mo T oy il ik iyl &
T = G T || ==5 S o
=y - n~ il K20 =
—= ~y Ho OF Ko o KOBnRT Ho
._.__.mvl ol ﬂD __oy_ Uu I (o ..No*..é ._ﬂn_ o
m oy Mo < or mtE iy o
o Ho oy K <E 1D 0 z)or B H]aL
K K
T 1 ~ K 7 ZoKE o2t ™ 2o
AgBkE 3 B | | mR o
O = = =
o 9 R > e o
Iy < = 0l
o .._m.o oo _.UE.N W.n_v .l
Plo FaS o) =< =0
T B B o5 i 2ol
fZREl o
oo N l
H < <F H 9 ~
% RO M_ p P 0
« 0
Ho q___:__u ar
K
8l
i
>3

X
163 K-REMAP Xk




%xﬂﬂ Ha7} 7Fs S SR AR RIS 91(2023) 0k Mes i
©2 K-UBSG A5 AlH A& 235 AABIGon, B4 A3 Mg olafEAR )
73% 20234 137719 1.10 F02 Yepgnh 20209 1477] ‘a9 9ARS
L, o]% sl2lslo] 20209 487|RE= 1.5 njgke 2 1y} dAIRN, 20234 1%471
o= SHHIAREET AR A 53 T FFoZ AZ JSolo] 110 £5S
=2olx YRS 9] 2023:4). A& FeEFE 20209 1~38710] 2 Zoz A%
5lal, ool olEAY T BUGHA SlEfehHA] 20234 17710 1.06 55
UERACHRS €] 2023:4).

ll

204



J3 5-8 | K-UBSg X|3= A= Zut: Mg

2.00
1.80
1.60
1.40
120
1.00
0.80
0.60
0.40
0.20
0.00

7 2z 3 4 7 2z 3 4 7 z 3 4 7 z 3 4 7
20719 2018| 2019 2019 2020 2020| 2020 2020| 2021 2027 | 2021 | 2027 | 2022 | 2022 | 2022 2022 | 2025

2023 182719 A52 7 3uZt A5 HElES U5l FYS HHEXIE 28

K= AR5 2 2023:5

(2) K-REMAP X|5=¢} sh=18 BEARRAX] 4 (K-UBSe) 2+l A %t

K-REMAP R|=9] 3¢ &7t RIS & vig o2 F5ihiPdel £o HdHaE vig
o7 5l APFe] B B aEYEE ddsta RUEHSk: AS SE % itk it
W =Y FEERIRY Aeele Age] HERid o I FrolA
FEAAEE] A719RE F7Ishs 5490] Itk K-REMAP X|5¢} Sh=dH-54H91d
Klerete] AAIE T3l APSEUEIR T 3 $17]017F T8 SollM AT 287} Sl

the JRelM B A3 o] M FEujujAlgole] K-REMAP Xla= AP/
ol w2} & = SEIFAIE AAIS] el s 5440 flom, K-UBSs X|4

= WEio] von FeuiApge] SIge Hwshs B4o] Zeil Lehdct

XY K-REMAP X2 ZaM &2aot - 206



12 5-9 | M20iM2] K-REMAP X[4:Q BEAHEX|4: 0]

140

120

100

80

60

o

=K-REMAPA|=(Z}=) ® K UBSGK|$(L2X)

: K-UBSc= A2 OHIIEZ CjAloZ &t x|M>l
xrﬂ X[ 9| 2023:59 K-REMAP X|$2 HIEfOR 171Xl by

2) K-HPU X|s=2}2| S| Z35}
(1) K-HPU R|$=9] HZ 0]

K-HPU %]t Feiujul71d W55 Fo] vlal A] a7tz Ha/do] doj=l=
2N BB RISE ARl AoR YeRdet FEizlAe] 45 wEdo] 2 uf
B X4 SrjEs Zos ekt ey Wakg x|47t GagsoR %
zhole AS gRlsigit) 7zhEE FEsle] AmEw 2006 714 AH57], 20089
714 3], 2019 oI 714 357] § 714 EERo] SfEl FielM K-HPU
Hol 1l o4y} BT ARSsl= Aog et

206



T2 6-10 | K-HPU FEIASH SEHAIN X|2: AEzi

450 3.50%

2.50%
350
2.00%
150%
1.00%

0.50%

-1.00%

-1.50%

-2.00%

720232 1287 HHOIE & X&E 7|EC= ATE
Az S8 2

K-HPU &1 b ulio] 2 2l A1 SAPI Uehom, 71 44710
= K-HPU B9bR|5:0] 45350] $P71xle] 44Eurt 7lon 74 seblof Bt
Al o] 9171x1%0] A5Eo] o 2 Ao Uehdrh, 45 K-HPU A1} vl
VAR MEET AT 24 o) AlS0) S sels 98498 7
Eslgich. AAMITERA BAL AR TP T ws 210) el ke 7ot Al
Fad oiug Prels ¥ WoR Ty|, e ol oiE Fa W 7 A

£ sefshs ol

arPFEATE A(DE S8l =EEM 70Xt 35 Heso] M2 22 0o
2, OHEt} zto™ Mz vl POz, 0] 02 B 7 ¥esll M2 7] THF

A Aoz M 4 grol Fdit Hle AR k7F (+)H y = 2,8 SRR, (-
o y,= »,9 AYXK|E= st

MY K-REMAP X[ MM &g2aot - 207




k=0,£1,£2,43 ¢ o o £k Al(D)

t=1 t=1
KB 54 ob=r4xl4 9 AAPbAR|S: #ESS K-HPU-A, K-HPU-R %]
% of 7VARIGO) WSS 7F SAMSBRAIG BRI, B4 TRES 0 ~ £3674)
AR chel B

Agelict, MADUA £ A3, K-HPUS| BOHE AlSE
Aos Uehgon Si7)7e 2~3A1x} Aok Zpt
=EHQIch P $U T TolT 8 A HolT H§3 K-HPUY Bk

r

b

R4 Tl ARG 9 ol ARl WEkeTt S8 u) BAM 0= fojsin 4
AT 0,5147} 0, 4982 7V 27 LheRde), b, S7) A4t B4 ﬂwi

Roliz Lot 2~3AIx} A FEPo] Alashs Ao Uitk ® ol Ff 5
s S
ARjs0] wishgo] A5sie Row shHg 4 ik

H 57 | K-HPU X|:9} FE{712iX|4 HES 7to] WAME B 24 A
20171 o7}z
ZEW7|A OHIIE 7} ZENTIZA OHItE7}A
Lag X psE X4 HSE X4 HEE X4 HSE

Lead Lag Lead Lag Lead Lag Lead Lag

0 0.514 0.498 0.170 0.163

1 0.438 0.402 0.420 0.384 0.200 0.044 0.186 0.033
2 0.362 0.299 0.338 0.292 0.206 -0.018 0.186 -0.015
3 0.313 0.241 0.291 0.227 0.177 -0.031 0.153 -0.031
4 0.290 0.233 0.272 0.231 0.176 0.004 0.147 0.009
5

0.272 0.234 0.249 0.245 0.174 0.033 0.135 0.046

F1: XI2Ae] OIRE Lag B7IXI2t AAIE
iz AR xR

3) A7IZ X2 FEZIAO ol MeSH= 2ot LEHIXIZE 2M717HER QoY £E0= X107 ZX

208



33 5-11 | K-HPU X|5=} 7HAX|HES(HA), OHILE) 7+ Wbt 24z}

HPU_Avs 7155+ HEE HPU_A Vs Ol E7[HX|$HEE
_ FHE
R T
w =
S
~ |
R =
©
o | @
S
e [N o~
Q - Q (=T
< _— = °
g 1 } } °
P T —— 5
‘ ‘ ! ! ! T T T T T
: 8 & . 4 4 2 ] 2 4
L
a9 Lag
HPU_R vs 7t#X%| == HPU_R vs Ol EZ}[HA|+HE
8
= -
1 cin C ISERERERFRTIERERE
o 2
= o
S
L - w -
o 5 |
= | 5 ag .
=1 [T =
o o
e e s
T T T T e T _____---\--- T T T
4 2 0 2 4 4 2 0 2 4
Lag Lag

Rz HREl &y

(2) K-REMAP |52} K-HPU R|5=¢}9] ¢17] ¥t

K-REMAP |9} K-HPU R|4* F:0] B]al 23} K-REMAP Xl A1 8=
$HtsHA| Rigsto] WEshe 54d0] Jle W, K-HPU Al4& Jtid oz HE/dol
33, APl IA 9F = UL ¢ 1 #ol A FdiEe 5/40] itk
K-REMAP |5 §3101 AVdd8e] Was LJEF”“F 7hed, APl AR

= 371 dBoMe K-HPU R|+8 28319 fld= 7iske Uetks 58e 2e

7t ik

O

HbZ K-REMAP X|=| Hax 21890t - 209



17 5-12 | K-HPU X|5=2t K-REMAP X|5= 0]

450.0 1s0.0
400.0

140.0
350.0

300.0
250.0

120.0
100.0
200.0
150.0 80.0
100.0
B0.0
50.0

0.0 40.0

g SRl XA

K-HPU %]5=¢] 79 CMAX W& 88351 ARl FEshl dARIE 24
o ok FSAAPRY] BRSO Rt 94T M) A5 FEAPeR F20]
Hold 7s7go] 7 A ARtel] FEkgo] wge 27t At K-HPU Al AA|
o7 EA} 77ke ARE e dielld e TRRIAL Sle Aom uEton
K-HPUS] -85 sl A Hele] 27go] Basitt. K-HPU Xl dhigt A=
FAAPoIN raAPelM AEXER AgEE CMAX e 8519t CMAX
© 2ol ARARE0] o185k BARF R POl FAAPS] 9718 B4
Shetl F= E8sh, 7 5] Fa e (Fh = Y] #E(FhE Y
FOIE B nRith 9 FAAPSS A 7l FU1Y] FEhe gnjsiez CMAX
ol W V19 Aoz TFEY, o] dditolMe FErE] BES flde

Aske Zo] Fxoluz A& ghol 10 7S et Aoz & &+ Qlt‘r.

Ty
max[XErt,j | j:0717"'7 T)]

A7IM, x= ZF A K-HPU Alolm, 7= FEAPRe] £3H57]E A3

oz X3t

CMAX e pyy =

210



BA443L K-HPU-A A9 CMAX #F 9AIRIE 0.9 £Fo= AR A
K-HPU-A(E9H#)-& 2020 7~8%0] 0. 90& Z3}19.om, K-HPU-R($I71d)&
20184 9€, 20209 7~8¥, 2021 4€, 20214 9¢¥of| 71FE& Zdoh= Aoz ¥
AE|Qlt ol AlA| FE7HE WEdo] Wy oR = 20184 8~99d V1A
7¥8 g0l AR 2020~2021 9] FEIAPY ATt URIstH K42 AT A
e Bl A Hd Fe saEoE w7 Zoz s 4= ¢l

18 5-13 | K-HPU X|5=2] CMAXZt2t K-REMAP X[~ 0]

160.0

140.0

120.0

100.0

80.0

60.0

A40.0

HPU_A(Z PHT) CMAX = == F=SHOHOH A| &= kK-REMAPA| 5=(225)

HPU_R(ZI7 1) cmax

Rz Sl Ah

4) FHY. BHY. 2006. SSYEXISLt SSAEY AKX DM RBY. FELHAT. M7 M1ZE. pp.
114-138 (125-126)

MY K-REMAP X|=9| 2 2810t - 211






CHAPTER 6

1. g9 =2 Zit
2. &-19| gatet 9|9|
3. &9l et &S |







2 ZoME K-REMAP X|=2Q| 113} Aot FAMX k29010 tigt £ ZE Q9!
XH

MAN, SN S0 B IR S BT THIS HAIGIACT RO S0 HEMAY
FIEE 2 HYKMK-REMAP KIS TEalso2l B8Ol AR HIGEE £0/1 0522 M

5101 HA BENS BUCL S2H
225 PSR L AR 5O A
TSI SaHA 7IfHUCE AIZER! SHE MK/ TSt ZTHE FAIGH] 28t Znt AT
SIS 9ot THIKIOl MMUOIS MAIGIK| 25t BV} UOD| S5 MEXISIU Chet D0 Chst

#5, OjAEEES S5 NAY TTst WOt SO| X RN LT} I,

1. 842l =2 &4}

AIRIEAS) 7Iee TEz Fathi gl thigt 24710 Jgei=al Jle 3ol
2008~2010 Atolof] 7 RgAtAPg et Bl AYA4(K-REMAP X|5) & 1=
Shol= o] g ARoIqie olol o] A= 109 ¥Rt AHEE 0] & FSAA

A% 9 PRI (K-REMAP A1) el Swstk 34He) Solr B7istol

SAE Hestn Ho Fu, 38, AAANSA W5 wdslel A48 wsts}
£ A% BHow Si3lch K-REMAP A1% ol S5 A Pgeieinlet x149] obg
[ Rl o

Hb% K-REMAP X|=0f 2 &gHior - 215



2 YR (K-REMAP XH‘—)% TSRS U R} 5t
T aHERIRE SR AEsP TREIT Fathild dEiRlee] Akske
R, Al me -8R g, Z21H9 Jﬁtﬂl“‘ ol%¢] f5/d T I,
ARl 9 5 5= Efslol Mede AEA sisith vaes FEtA
EWS 29, UBS &4 FEMHERT 52 Uie] ARIIE 195ty sielre Xl
€ NSt FEmuiAPE, DALY, EXAPEER se0k 3w, 71, |9
/8, ANGA & VN B2 FE519 SieiXlE SISt =9, W)
g3t 2! FFEShe X-12 WPHE B9l AEQ ¥ EE] 99ls Aofekal Bt} B#F
RS 8ot FdEEYrE HE5KlT o8, K| d5Y g fsiA st
A T AAIK]el tisliA ATE o837 dERF S IS

AV ArRER ] Aksks ARIEe] B8, K] P sk A
Rl 32 5 IA Al 71| FRolM AkskE FAIEIR. WA, AfR]Ee] S8

S191A Aol chet Hmsla HZbEel BAle] TKsSies ThA AdE e

;
orl

r° PR b

ARG 4] R &pol7t Exfiede] wet < thJP 7Fstkes Koo
ekE F5I3A. olF sl A XIS dEF R FYIEIH BEHER| B
7 s AR I Ko FEAle WAtk ek AASISI AR, o
W7ot SNULE o= 3 AEZ2AIM AgX]e] F3ge] gk 2771 I
9 S st FEaAPg et 5 YA (K-REMAP Al) 23%9] E2/4& Al
AISHAEE. Bl =R o] 52 FE el ARIER AP el theh ¢

X ol Zasit
B2 Fig 9 FHYR]|S(K-REMAP A140) 9] A E8-5 9Jeia] @ Fa4t
AP EWS X9 4%}, @ F5APg anldERle 2873 Ed, © d=gisitld
Rl&, K-HPU RJseke] AAVS et 5 Al7IR] 1<t % RATBIA. B, F-g2tAPd

N
—-~
rp
=

ol
F‘F
rl:l
[l
r ol
rik
N
r ol

g
)
o r
R
1
19,
3
P

>

216



EWS x| Zsks QlaliA 71E 23Rl 224l 2y, B APE EWS 11%3) gyt
A HsihA g A 9 AR (K-REMAP A4 & BREA|R=2 288 o7t Q)

S8 BYTh BRI, FEANY AR T8 SIS Sls FEAA 4]
el RIS Apgat e, BEANA 2ulae) S 4R 15 A2 A
slgick AR, FEATUNA AU S LEUSIARS(K-UBSAIS) & 3]
Hli7} Rs S SIASTES AU 4 Y Aol lom, K-HPU |4 4 7]E

RIS, AERS0] SAE BT S Qe Ao YlomE ofF xote] A

& Atlke ke AAIEISIH:

2. A1 gt} 22|

EWS)E A=, #=d, Me 49 5 dY9old A& gelod FIsiied,
K-REMAP Rl Al S92 A57F 75530 Eﬂv‘}ol‘:}. K-REMAP A]4=2
sl FolM FEitArg deldol Ean, A 2

T2 3 a4, 7H, 28 " #84, AXNBA S st l"*‘*’“2 SHIAPSE

SRS BUEEsIe] $714%S sietskal 41 SlotA

)
rO
o
22

ES, RSP anAERle] e PRl AYRle, FEuiAlY, TA

AV, ERIAPGRES] R|g A0l 2 Qlsh APPE deHaE of2de: S0l ISl oY

HIBE K-REMAP X[4:0| BK aiguot - 217



O 2R K|

St
=

E1A

SN

AER|$9] 7VARIS 2 AR5t

BN
1 AIRRIE 7N

5] %]

=3
=2

o)

EiE

o] &-go] A

x|

w_%
(]
o

F AR P AR, ATE

el

A
O] AR} FEAA

29 a1

}X)4*(K-REMAP %]

=
()

e AR

2
T

1% FelpoeE)

AAAERS, o

2

O
T

&, T
(RSD), KPMG 2]

B A EX]
3] AlZ]x]

UBS A9
A Faban|Ae] =

[e)
%

2~
T

SR

Ea

2
T

6];:]1

(HPSI), B-=AF

A=

o] 294 A

T
2]

HSAA]

Ut AlE €85

A

-

SL=
=

o o

2~
T

ot BSAAAEAH|AIRA

Paye]
!

ol

o/
B

2008~20109] 74

1
R

o] ATolA
K-REMAP x| 9] 31

I3k, K-REMAP %157} 3

o)

Wzkol] ArA Feiuluialy, ALY, EXIAPSe o

218



Aa"le TSR ‘%}EH?'SJ ATE Bl VN Aok By, 19 Fetoll 2E K|
AIE AASR= Aol loM= AP AR A

=3 =, /\1% T R AYE THeE L_f&} ZIE AABRE Hu, AIFR|ER]
Al iRt B37E MAIEX] ot AAERI Xe] Akt A3 HAFA] et
Zole}. Eot 1wst ANE 7)€ AlAg] ¥Hdstr] feire e Oﬂ’& 2 el X
o] a3, o FEof tisiM = oite] AR FAER] IS FMASHR] Zet
AL k. AlE 28Rt 29| A9 A=l thsiA ‘?-ﬂ%zio SrolM HIsirie

o
_:t
s
Jni
0
_O|L
E
L
<]

o

-

U, AR Rl 5SS BRE 4 QIR R W] BEoME Ak
o] gigick

ool AESHE mao] ARAIA] AIZT TN Aokt FY 2 ojEee] B
2x|2 BlshE Wavt glom], IEsHE AuE 71E ALE FRE 4 e 7
Aol Alsgaielol tigh A0l 238 Bavt YA AIE 283 wHe] A% AR
xelol thet we T G TR WSS TR WY Aol diet AP S8
ez} gt

Hb% K-REMAP X|=| Hax 21290t - 219






Sl

[
REFERENCE ii‘

o o
_{
I
b
N
ool
Mo
i
i)
\}
O
N\
=
)
>
ox,
Y
=
>
!
o,
>,
i
i1t
ox,
jubed
i)
)
"l?
-
rol
X

AAPe] wE/del mIXlE G GARCH-MIDAS 23
B3], 23(4): 1699-1715.

Aol APE-FFR-2F 2022, 7Sk WHES 8431 oFtE iz kAR

e A 8(3): 1-29.

7788]. 2021, WAlEYE o8t FEHA oS} ZHE AREE B4 SHERAREIA]
Zeslx], 31(4): 150-165.

RIS A - o dA|- &7 2022, R FEii Y HIRRIS TR 8RR A
AE: FEATY

X138 S - o)A 271 2023, =
FRER|Z No, 927. AIE: ZESHA

RS- Zehg-BRIS- QBRE, 2015, ARG §-878 B 7RATRbo] ek A
SHdlolE Y RAsISIX], 26(6): 1335-1351

e TRl w2023, 7IAkET ArRssh QIBAls BEE ol8st A
RAAPEA 27e]1 24, FEATE 31(3): 127 - 154,

HPR ol RIAI - B - A - AL 2016, RSP 21 EAIRE A

fijo
s
ofo
ol
Mo
T
Eﬂoi‘
>
>,
f

>
r2

-

0|



g AT AE JEATE.
HPETE @l 2020, FEiTaiAHIRLS] SAERE RS RIEE FEAPE EARIAl 75
MRS FEATY
T B A 2R QRSL- 7370 oG, 2021 ARIARES s R A3t
2 A 719 EYRE AT A FEATE.
Bgdeh- R84, 2018, w4l 2 WEt AlAE 24 BEE o83t Hsit 7HAR)S:
% FeAT, 26(1): 107-133.
A, 2, ASFE, v 2004, EEAAER] MZISHE 9fsh 7|9bgh)
ATt AE FEATL
+71%. 2019, =] FAE B4t EHE /8 viayA 2 FgF g ARRRA
ZFeFg2MR] (20199 ApZ). Fabh FeElg-gH7d
A, 2023, 7 Al 718He € (Foundation Model) 7l 2 #255} 53k AJHoL B4,
40(6): 12-21.
G- Hely. 2022, 71AISRET XALE 2435t ofgtE JFAT} R HE/JTt] TAREAL
HeAdt 32(3): 7-24.
. 2020, ZEHE 93 ol wbe Myt Z3abEAd, 1100 191-224,
738k, ", RS 9] 2008, FBAMAPE AEIs Al 15 A1),
AIE: FEATY.
A 213, R, A, 28, SR 2009 FEAAPE Arist
g F5 (). AIE FESTL
S, AR 5K, RAl, 2PY, FEA 9 2010, RS RIS Al2E
75 AT, AE: FEAT
Hald. 2021 71AR] Shss o838 FHVHA olF. FEAt Y. A24Al p 223-243.
3. P 2006, FEFERIGE} FEAERAISe] BT 587 FEPIAT
7(1): 113-134
2y 2024, 2 RED AVHALS.

jur)

rpr
o

7

=

o]

o,
o

o]

FP)

¥

’

o]

b
> oy

’

Al

l

Y
oY,

o]

222



AR, 2020. OlEAFEEAVIEENIA REAAPE AnAbAE AL oiE: AR,
sl 2021 S-89PdEAIAM(2021.6). Alet T3y
F=23), 2024, 2024 59 719787 1ARI(BSD) R BAARIRI(ESD. AMet g

(e
ek

ol

ol

r
[0}

sy 2024, 20249 6 AVRNSIEEAL Aal Mg FHedy

el 2019, oF}E 7HAR|S AbE] et Atimileld daElEs FACR 38
AT, 33(3): 51-83.

KPMG. 2024. 2= We|3 FA} 202349 58 24 A9, APHKPMG ZEA A7,

Baker, S. R., Bloom, N., & Davis, S. J. 2016. Measuring economic policy uncert
ainty. The quarterly journal of economics, 131(4), 1593-1636.

Barr, J. R, Ellis, E. A, Kassab, A., Redfearn, C. L., Srinivasan, N. N., &
Voris, K. B. (2017). Home price index: a machine learning methodology.
International Journal of Semantic Computing, 11(01), 111-133.

Braun, J., Hausler, J., & Schifers, W. (2020). Artificial intelligence, news senti
ment, and property market liquidity. Journal of Property Investment & Finance,
38(4), 309-325.

Cai, Q., Deggendorf, S., & Wilcox, J. A. 2015. Building a home purchase sentim
ent index. Fannie Mae White Paper.

Chou, J. S., Fleshman, D. B., & Truong, D. N. (2022). Comparison of machine
learning models to provide preliminary forecasts of real estate prices. Journal
of Housing and the Built Environment, 37(4), 2079-2114.

DiPasquale, Denise and William C. Wheaton. 1996. Urban economics and real

estate markets, Pretice Hall.

Hausler, J., Ruscheinsky, J., & Lang, M. (2018). News—based sentiment analysis

in real estate: a machine learning approach. Journal of Property Research,



35(4), 344-371.

Kang, J., Lee, H J., Jeong, S. H, Lee, H S, & Oh, K J. (2020). Developing
a forecasting model for real estate auction prices using artificial intelligence.
Sustainability, 12(7), 2899.

Park, B., & Bae, J. K (2015). Using machine learning algorithms for housing
price prediction: The case of Fairfax County, Virginia housing data. Expert
systems with applications, 42(6), 2928-2934.

Taylor, S. J., & Letham, B. (2018). Forecasting at scale. The American Statistic
ian, 72(1), 37-45

[, BARE ]
SEWFH EZ7. https://blog naver. com/mltmkr/223342403413, 2024 3¥ 18
7&’91‘
ZEWE BAE], nEF T8 @3t (https://stat. molit. go. kr/portal/main/portalMain.
do 2024L=1 104 1 M)
ZEWE A FHAAAE(Q1571). (https://stat. molit. go. kr/portal/main/por
talMain. do. 2024 108 14 7M.
FEWE SANE. FHALGAASA(ES). (https://stat. molit. go. kr/portal/main/p
ortalMain. do. 20249 10¢ 1¢ 7A).
TEATY RS AHRRIEIZAL
TEATYE REAAEdER]S
TEATY B AP HATAE YRAR
FEATY KRIHS 52 PIATAIE http://10. 1. 6. 36/krihs/, (A 2024.3.18.)
obal (olEAIA=NZ]). https://asil. kr/asil/index. jsp (AL 2024. 10. 16.)
=+ FHAE|(Lancaster) tekal, United Kingdom Housing Observatory. https://uk.
housing—observatory. com/dashboard. html (MY 2024. 3.12.)
©544515] (https://portal. kfb. or. kr/main/main, php. 2024 10€ 1€ 7A)

l‘l

224



ZMFRED. https://company. zigbang. comy/newsroom/view? idx =275 (7329 2024. 10.
16.)

S EAt RS ASEAIAR, RsibA e

SR A R ABAREAIARL S AAAR (DY) AAEEAR (h
ttps://www. reb. or. kr/reb/main. do. 20243 10¥€ 19 ZAM).

SRS REASAREAIAE], SR SIANETD AAIGEARE. (https:/

Jwww. reb, or. kr/reb/main, do. 20243 109 19 7AAM).

do? menuNo=200688. (MY 2024.03.18.)

=28 BAIEANAE. ML FFE U (EEL YAID). (https://ecos. bok. or.
ke/#/. 2024 109 14 A4,

=288 BAIEANAE, M2 AJFE MU (Ex, 9AID). (https://ecos. bok. or.
kr/#/. 20243 109 1 7).

Sh-23) ZFAIBANAEL 7RIS E GDP 9 GNI(PAIYG, BE, 7] 2 oD (https:

//ecos. bok. or. kr/#/. 2024 10€ 14 7AM).

ke/#/. 2024 104 14 A4,

28] ZRIEARAEL  HEHF7 1 THHE (SR, 9) (https://ecos. bok. or. kr/
#/. 20249 109 1¥ #A).

o5 ZARIEANAE, FRR)E(FIIRIE) (https://ecos. bok. or. kr/#/. 20243 10
419 M),

SF23) AREANAE]L §=238 71E |2 2 ohlaz](https://ecos. bok. or. kr/#/.
20249 1049 1€ M.

KBF-&1t FEASIRAL ARG A&



KBY-54F glo]Efs]H. o]-871o]=, https://file. kbland. kr/image/kbstar/land/pdf/data
hub_guide_202307. pdf. (FA 2024.10.16.)

LGHEAF 772F. (https://live. Ige. co. kr/live_with_ai_01/. 2024 3¢ 12 M

Richigo AHHATA ARE U, https://dataknows. notion. site/Expert—9879a35237
ef45d78c2488c22b4bledd. (MY 2024.10.16.)

A Guide to the Zillow Housing Confidence Index. Accessed from June 17, 2024.
https://www. zillow. com/research/zillow—housing—confidence—index—6481/

Colah’s Blog(https://colah. github. io/posts/2015-08—Understanding— LSTMs/. (A
ARQl: 2024.10.1.)

Housecanary. Accessed from June 17, 2024. https://www. housecanary. com/resou
rces/our—dna

IMF. VIII Seasonal Adjustment and Estimation of Trend—Cycles. Quarterly National
Accounts Manual. https://www. imf. org/external/pubs/ft/qna/2000/textbook/
ch8. pdf. (FAA: 2024. 05.10)

JLL E3o]X], https://www. ]ll. co. kr/ko/newsroom/global-real—estate—transparenc
y-index (MY 2024.03.18.)

KPMG Swiss Real Estate Sentiment Index. https://kpmg. com/ch/en/industries/real
—estate/swiss—real—estate—sentiment—index. html (A2 :2024. 10.19.)

Knight Frank Real Estate Sentiment Index. Accessed from June 17, 2024. https://
content, knightfrank. com/research/2813/documents/en/real—estate—sentiment
—index—q4—oct—dec—2023—-11014. pdf

KPMG Swiss Real Estate Sentiment Index. Accessed from June 17, 2024. https://kp
mg. comy/ch/en/media/press—releases/2023/09/real—estate—sresi—findings. html

KPMG Swiss Real Estate Sentiment Index 2024. https://public. tab leau. com/views
/2024_SRESI_ENG/Welcome? %3AshowVizHome =no, (A 2024. 10. 10.)

National Housing Survey. Accessed from June 17, 2024. https://www. fanniemae, ¢

226



om/research—and-insights/surveys—indices/national-housing—survey

REALTORS Confidence Index. Accessed from June 17, 2024. https://www. nar. re
altor/research—and—statistics/research—reports/realtors—confidence—index

ReserchGate. https://www. researchgate. net/figure/Stacked—long—short—term—-me
mory—-network—SLSTMN_fig3 351572129, AMA 20249 109 1¢

Redfin. Accessed from June 17, 2024. https://www. redfin. com/news/introducing—
ask—redfin/

The NAIOP CRE Sentiment Index. Accessed from June 17, 2024. https://www. nai
op. org/research—and—publications/sentiment—index/

Towards Data Science. https://towardsdatascience, com/Istm—recurrent—neural—ne
tworks—how—to—teach—a—network—to—remember—the—past—55e54c2{f22¢e,
AMA 20243 10€ 1Y

UBS. https://www. ubs, com/global/en/wealth-management/insights/2023/global-rea
|-estate—bubble—index. html. 2024 3¢ 17 7AAM)

UBS. UBS Swiss Real Estate Bubble Index. https://www. ubs, com/global/en/wealth
—management/insights/chief—investment—office/life—goals/real—estate/ubs—swi
ss—real—estate-bubble—index. html(2024. 3. 17. )

UBS. 2024. UBS Chief Investment Office GWM. (https://www. ubs. com/. 2024
10¢ 10 M)

UBS. 2024. UBS Swiss Real Estate Bubble Index. 15 May 2024. (https://www. ub
s.com/. 20249 10¢€ 10¥ AM.)

Zillow Zestimate, Accessed from June 17, 2024. https://www. zillow, com/z/zestimate/



SUMMARY .
4

Advancement of Real Estate Market Diagnosis and Forecast Index

Hwang gwanseok, Kwon Geonwoo, Choi Jin, Seo Jinho, Lee Giljae, Lee Soo-Wook

Key words: Real Estate Market, K-REMAP Index, Pressure Index, Consumer Sentiment Index, Al model

After the COVID-19 pandemic, volatility in the real estate market increased,
and with the expansion of proptech companies and the advancement of Al
technology, analytical methods in the real estate market have diversified. In this
context, it became necessary to enhance the Real Estate Market Diagnosis and
Forecast Index (K-REMAP Index), which was developed between 2008 and
2010. This study aimed to evaluate the K-REMAP Index, which has been
calculated for over a decade, to identify its limitations from both quantitative
and qualitative perspectives and to upgrade the index by reflecting recent
changes in housing, finance, and the macroeconomic environment.

The focus was on improving the stability and predictive power of the Real
Estate Market Pressure Index, while the Real Estate Consumer Sentiment Index
aimed to enhance stability and expand the use of sub-indices and forecast
indices.

The K-REMAP Index was upgraded, focusing on the Real Estate Market
Pressure Index and the Real Estate Consumer Sentiment Index. The
enhancement of the Real Estate Market Pressure Index involved expanding the
variables used, considering the increased impact of liquidity post-COVID-19, and
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the influence of sentiment indices. Domestic and international examples such as
the Real Estate Early Warning System (EWS) model and the UBS Swiss Real
Estate Bubble Index were used to develop sub-indices for the housing sales
market, Jeonse market, and land market, categorized into four sectors: demand
and supply, price, interest rates and liquidity, and macroeconomics. Stabilization
and standardization of variables were achieved using the X-12 method to control
seasonal and irregular factors, and empirical distribution functions were applied
based on the mean and standard deviation. Additionally, Al-based predictive
models were developed to improve the forecast accuracy of sub-indices or the
overall index.

The enhancement of the Real Estate Consumer Sentiment Index focused on
three main areas: utilizing new indicators, strengthening the stability of the
index, and publishing forecast indices. Firstly, to enable detailed and
multi-faceted analysis of sub-market conditions, supplementary indices were
created by separating price and transaction data. Secondly, to address
discrepancies in index levels between the sales, rental, and land markets, and
between diagnostic and forecast indices, standardization of the indices was
proposed. Finally, considering the demand from survey respondents (general
households and real estate agencies) for the publication of forecast indices, the
necessity of publishing the K-REMAP Index was emphasized. However, concerns
about market distortion due to the high public interest in leading indicators of
the real estate market necessitate gathering opinions from relevant institutions
and experts.

To enhance the policy utility of the K-REMAP Index, three strategies were
proposed: strengthening support for the Real Estate Early Warning System
(EWS), expanding the usability of the Real Estate Consumer Sentiment Index,
and enhancing the connectivity with the Korean Real Estate Risk Index, K-HPU
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Index. The study demonstrated the need to use the K-REMAP Index as a
supplementary indicator alongside existing models like the probit model and the
enhanced EWS model for the real estate market. Additionally, the study
suggested developing individual indices for real estate consumer sentiment and
building a comprehensive dashboard to monitor the real estate market. It also
proposed strengthening the connectivity with indices such as the K-UBS Index
and K-HPU Index, which complement the limitations of existing pressure and
sentiment indices.

By enhancing the K-REMAP Index, the study contributed to increasing the
model's market responsiveness and predictive power, thereby improving its
policy utility. The K-REMAP Index, designed to diagnose and forecast real estate
market conditions at the district level, can be used as a supplementary indicator
in the Real Estate Early Warning System (EWS). The existing EWS operates at
the national, metropolitan, and city/province levels, but the K-REMAP Index is
structured at the district level, which enhances its relevance and utility in
monitoring and responding to real estate market conditions.

Moreover, the enhancement of the Real Estate Consumer Sentiment Index,
which previously faced difficulties in cross-market comparisons due to index
discrepancies, is expected to expand its utility by improving stability and
utilizing supplementary indicators such as price and transaction indices. The
study also suggested expanding the use of detailed indices that consider
household response characteristics and examining the publication of forecast
indices for real estate consumer sentiment.

The study is expected to make academic contributions by analyzing case
studies of sentiment indices related to the real estate market and developing the
K-REMAP Index with Al Insights were gained from examples such as the UBS
Swiss Real Estate Bubble Index, Bank of Korea Economic Sentiment Index, US
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Housing Purchase Sentiment Index (HPSI), Real Estate Trust Index (RSI), and
KPMG Swiss Real Estate Sentiment Index, highlighting the importance of
understanding real estate consumer sentiment, methods for index compilation,
and categorization of index types.

The study also explored the potential of Al in enhancing predictive accuracy,
demonstrating its applicability as a framework for forecasting the real estate
market alongside traditional time series models. Furthermore, it is expected to
contribute academically by developing methods for stabilizing sentiment indices,
creating supplementary indicators, and considering the publication of forecast

indices.
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