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I Abstract |

This study quantifies the extent to which apartment prices in Korea deviate from their long-run
equilibrium, and empirically examines the role of market sentiment in explaining such deviations.
Using monthly data from 2016 to 2024 and a vector error correction model, the results showed
that apartment prices repeatedly deviate from equilibrium, with the overshooting index reaching
its peak of 0.76 in June 2021. A comparative analysis of sentiment indicators showed that online
real estate sentiment index (RSI)-based measures are positively associated with apartment price
indices, whereas conventional survey-based sentiment indices display strong contemporaneous co-
movements with price changes. This suggests that the two groups of sentiment indicators capture
different market information dimensions. Granger causality tests indicated that the RSI has
significant predictive power for the apartment price index at a lag of two to four months. Random
forest and shapley additive explanations (SHAP) analyses further identified sentiment variables as
major explanatory factors associated with price deviations. Overall, the findings suggested that
interest rates, financial conditions, or lending regulations cannot fully explain overshooting in the
Korean apartment market. Rather, RSI serves as a useful supplementary indicator for monitoring
apartment price overshoots and interpreting changes in market regimes.

Keywords: Housing price overshooting, Real estate sentiment index (RSI), Vector error correction
model (VECM), Random forest, Shapley additive explanations (SHAP)
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(H 3) TQ 40| 7|=EAZ 29H2016.01.~2024.12., ¥E 7|F)
X2 T MR Z|&t A Y= ME JB SHE(p-value)
apt 92.12 6.45 85.80 106.28 1.05 2.89 20.06(0.000)
int 3.36 0.67 2.39 4.82 0.41 2.09 6.77(0.034)
base rate 1.78 1.03 0.50 3.50 0.66 2.08 11.76(0.003)
-
spread 1.57 0.62 0.00 2.63 -0.55 2.61 6.25(0.044)
RSI 595.63 180.52 258.00 1,182.00 0.37 3.43 3.41(0.182)

F:1)JBEA F%@ OL2 p-valueO|H, ™, "= 242t RUE 1%, 5%0IA F4 71-50] 7|ZHES Q0jgt T, BE #H40 HEZTH1
LH2I0| B 2(N=108)7} £2510{ ZASHANZ|(CLT)0| M2} 2A2 a5t
2) DSR_ON#H== H0| M2, HA| 10870 & 74 DIME(0) 6670, wAl Z3&E(1) 4271E=E +HE.
3) JB, Jarque-Bera; apt, apartment; int, interest; RS, real estate sentiment index; CLT, central limit theorem.

3) 24" (Overshooting) . P—P
Owvershooting, = ——— % 100(%)

E 3L olmlE 7}A9] oHrE JFHE A P, (21 2)
FH o= Z45t7] 9l VECMY 34& 2t
(residual)= &85t LY Hoz ZHEH g A47F FH+H) 72 7H F9-, AA 718
2 RE 24E 7] #3 7H(p)2 A okt 0] 7] 4‘5 e AYche e =S A
E Wiz AAS(p,) e H2E _Qﬂij”-}%l ot ()9 g 7 Aoll= 4 52 5
(Overshooting,) X452 2|51t} QW 7#E 2| 3|5k Fegh 6P%}(undershooting) =HO
21 (4] 2)9} Zo] A EITh A E . o] 5 B3l & A= 7HE0] 47 43
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o2RE duiy, I2|3 ojd HFo = o] A HIARAE HAU 1A AR & HRE AT
=AE 48E 71808 APttt 3 SHESIATH(I 4)). olo LA A7HA
HABL 1A AZEAAES 7122 S,

4) A 2 B uper Johansen & & HAollA = ¥as Ato]9
ojAre] 71z M2 w0 X EA} A4 A& A7 SAHA2H(E 5)), ol w2t

A7) 915t @Hjolt. ol 2 wigro 23S TR VECM 24L 18

H 5) Johansen 2X& AX Z1KTrace)

Rank(r) | Trace EHZF | 95% A%t 21t
V. ASEAM r=0 79.00 47.85 712
r<1 32.65 29.79 7|2t
< ZHEH
1. A7 OFR o olaka 24 =2 G B R
r<3 1.31 3.84 e
Z 1) r2 2XE HIE(cointegrating vector)2| 742 |0|gt,
A}A 0 1B 3 T S
1) 78848 24 S 4= ¥ 2)" "2 22 5%, 1% SOSENN HRIHL 7121 ol

By =) ADF £72 p-value Eis
LS -2.1250 0.2346 HIEY
OMIFE OHOHZ FAX|(apt) - !
RtRHE -2.7053 0.0731 A
] oz -1.1807 0.6818 HIEY
ZE{ERHEZ2|(n) —
RIRHR -5.6475 0.0000 B
Sz -1.8104 0.3753 HIEY
7|32 (base rate) —
1R} -2.4498 0.1282 HIgY?
oz -2.3329 0.1616 HIEY
7Hit=2](spread) .
RIRHR -4.5672 0.0001 B4
2z -2.4340 0.1324 Hgd
HEAMRITA(RS)
1RpRE -10.4827 0.0000 <2

F1),TEZZ10%, 1% QAT HRIH 712tg 9|ojgt,
2) 1XxH2 F p-valueZt 0.12822 R & 10%E AE A3[otLt, &M TiH| SAZ0| 2 E 2 iU E5t Johansen
SHE ATOA Ha 7 7| 7 2AZHUSEO| T2t 2 A7e VECM 243 18 Bt AAE X718 S&ots A= 7t
3) ADF, augmented Dickey-Fuller statistic; apt, apartment; int, interest; RSI, real estate sentiment index; VECM,
vector error correction model.
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2) J30A AAHA 1 A

W 2He] FH A AS BAE oefstar, 2 A
Foll A ARG RSIQF AXGA - FZ W47} of
T E 714 ¥5kE AFPsh=A1E AFst7] #lsi 1
A A} A A (granger causality test)S

(H 6) == ZH T1HHA Qlat

el

A AN Ak (p-value)

AABHA. A= 17HERE 671d7HA] 24

1A 1A A7 At RS Lag 2~4 -
to| ] ol Ewful7FA X 4=0f] thsf o)t A3
HATKE 6). 71Ea8= 559 AR+
ol A F9Jotal, AXH =L DSR A M=
Lag 1914 5-olstoict. ¥ apt — RSIS]
IHA= Lag 19149 Agta 0 2 Sl
ozt AxH=7H4 Wsrt @7 H 0 & 4]
A=kl o] ¢ ¥skE 4l2]7} thA] 7HEe]

Sej 24 F2 AR

AN AL ox A
fru filo

m %9
oo

o

ol
i
=)

H2IH(HO) AlRHLag) it
XY Lag 1 Lag 2 Lag 3 Lag 4 Lag 5 Lag 6
. . . 7|2t
RSI — apt 0.297 0.046 0.038 0.048 0.088 0.106 (i3t Lagl 9-4 29|)
[M¥e 3} T
. . . . 7|2t
base_rate — apt 0.000 0.134 0.002 0.089 0.033 0.024 (=4 AR 29))
=T T
. BE12t
spread — apt 0.008 0.457 0.449 0.468 0.311 0.449 (&7 Lag 1 29))
ul T
- BE271Z
DSR — apt 0.016 0.147 0.198 0.283 0.370 0.430 (€7 Lag 1 29))
[ T
. s2712
apt — RSI 0.039 0.111 0.211 0.334 0.458 0.525 (Lag 12t 29))
[
S4iet | spread | > apt J&———» RS |
DSR

F 1) Xz 2 ARKLag)E 2HA Qi 29 RA=E(p-value).

2) " p(0.05.
3) spread= A% 2|A3 T2|0|Y AlH 2 OEEZMY
base_rate)2 MEE

oz

fXIS 2ol FHLHIE A522|(int)2 7I&22]. (base_rate)2] AKint-

4) RSI, real estate sentiment index, ESAAZ|X|4; apt: apartment, OHLE OHOH7}ZX|4:; base_rate: St=228 7|2 32];
DSR, debt service ratio, Z2 A Z|S4 eI 2 Y& G| B2
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2. HIE QXA IRSE S5t 714 QHAEI9|

>
7]

1 A7 ofe wlulslzo] 47] FY RO
22E ojgsh HEE 3] 918 VECM

2 Hgalglth. VECMS B84 AAD Bs
710] SAR PAS Ao 2 7] 9L 45
31, AR 742o] o] 7 el Holuh ©)
2 242 BAR W] Ye2 AT 5 ok
L oA 2e7H omrd BAo] Ay
Bl o2 & eolel 2niige %a o

58 4 12 ol SHE S, 2l
e

A S ZF - 429 Q9lo} XA HIlr}
ZEAte] g §tgE 7Hsdo] Sl
2 A= T ReA o] A=t ol E a7}

AAE o]-gslo] TY H2717 W A7+ E o
O HE 7HAA]
= HEsStEE, ABAE
JA7HAA| Y BEGDP
(gross domestic product) - E7FHSE E3HSH
A FA 540l w3 4]0] FEjQF WY
A A7 gebd & ]l

ofutE wiw7FA T} AR BA - A - H W
Ol A7) 8 A= TS 484 R BY
.

apt, = B, + 3, Baserate, + Byspread,
+3,RSI + 3, DSRON,t

+uy, uy, ~ 10) (A 3)

4714 apt,= A3 2] oFIHE Wiui 7HA 2| S
QJu|al ™, Baserate, 2} spread, = 22+ S92
7|29 A B4 ZEu|dS YEHdT. RS,
vy gl AE 7Hko g Ly Bl Alg] ]

g SR
e A Hu] ol

Z=o|H, DSRON,t& A3
Hl& A 735t olg

th v BAE WACIA B8 GAH A3
24, A7) 79 7H4oRRE ojgig o)
st

FHEA NN QA1FS AT AHA FE2

i
;1
o T

A Ao 7Rt A7) 49 7H4

o4 ek

1o

eq, = B3, + B, Baserate,
+ fB,spread, + B3RS,

+8,DSRON, t (] 4)

olof whe} 2 Aol A A 7HH3t 47 Z
3 744 71| Aol B QB X\ o,
oli= (4] 5)9} o] AE T}

Overshooting, = apt, —eq, =u, (A1 5)

9 71AL 4ot ol TS, 20 Fe
7V 3% 47) 39 714 sl olg
‘4 5 AL

VECM &4 225 E 4AEH oHGd A4
O] A AE F=0]&= (¥ 3y A|ASFA Lt 1S
B 202049 2FE 2021d 2719 717 &
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Time-Series Analysis: Psychological Sentiment vs. Price Overshooting
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D 1) DfZk HM2 VECMOIIA A& E EtXHovershooting)8, W7 H MM 2 HEA M2|X|4=(RSNE 2/0|E.

Rl

2) M 2

T2 DSR wAI7H 24 =E 20213 73 0129 7|2t LIEH.

3) VECM, vector error correction model; RS, real estate sentiment index; DSR, debt service ratio.

(13 3) #Sit

Ut LHE A5t F(+)Q] Weko 2 A S
Bl ol BEErh E9] RSI= 71 QY
o] M- K} oF 2~4 7)Y A 3Psto] 2Fo]= 7
2 Kol AE] aglo] 7Hd 24 Tl A 413y
Ao PSS AL

q7]0] SFsh= 20219 649 2H
0.76(21 oJggh o2 A& 7]
= g 21719 O}EJ(E 74A Aol

¢

Fl

ul

1

i

i

32 el ol
st 1) 2l e

ZF7MHog

AM2IXI4=(RSN2t 7t @+

Ol AIAIE 0] H|w

e

olN

St

3. U Hef|AES 018 QH#E 7|0 E4

E Hoj| A= VECMO & AF&35E Q 8
SH2 Aol 7+ olg g/dof 71
[ HH F8E
AE HYS F&ont. I3A 74 AAE W

o
fr ol

ol

E]:l
E"_}‘\:l]

oJslo] RSI+= 270 AR W4 (rsi_lag2)& &

]_
3] 919 g =

Real Estate Sentiment Index (RSI)

gl

rf

steom, HE AYEst S2¢ Ju2 A8

S19ich) Tht & Aol
248} 4712

o 1

EREEEEEEE
FHozne =24 714

E Ao A3t Ay ZHAE »d9] 7| 5F a2 v Zh Overshooting, =
o 2719 AR}

fi= 9 T AEC| H Y oA Faolu, Rsl,
ZENEEEPE EES EEEERELI)
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ojghEo] thsfl 2+ A7t Zh= A 8% HHIRt T Tn) R EA, A4 A=Y A&
£ I 0 g gofsly] 93t HEA 2407 5 5 573] BEFshA] Zt "lA 7118 74
A dert o o] et
4 23, rsi_lag2®] $8%=7139.31%% 71 g, 2 "4 AT AY F2%(Gini
=9ko ] spread(34.40%), base_rate(24.26%), importance)= ¥4 BAF 9l 24 thQ]of o=}

DSR_ON(2.03%)°] 1 = o]|Uth<K®E 7), {1
d 4)). ol oHre B4 IollA A 81l0]

71y 2 9P 2, F§ ool arhgos

= ’
3 ATL SPFL Hojx} o] 2 g
14 A8 DSR #l47h H2o) £4) of 5k
(B 7) HEZAEE 0|25 QU7 Z2H 201H 5%
= At
=4 B s 71E =%
HEAM ME|X|2(rsi_lag2) 0.3931 1
2|A3 Z2|0|(spread) 0.3440 2
7|1Z=32|(base_rate) 0.2426 3
& +X(DSR_ON) 0.0203 4

1) 3&HaE VECM 2N AEE OHIE 71249 @t
El(residual).
2) Q= UY EHAE(random forest) 22| XL =2
Z(Gini importance)S 7|Z2Z ME,
3)rsi_lag2= TK QI0tEA A Hiklag 2)S HHYst M
A M2l X
4) rsi, real estate sentiment index; DSR, debt service
ratio; VECM, vector error correction model.
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SHAP Value Impact on Overshooting

High

base_rate —b oo o opiviffuifagrtanna 4 v o . .

rsi_lag2 o o 8ee e .‘“ﬂ-ﬂ‘m ® S . §

spread u.g..s.t..pm. o eme %

DSR_ON 4. v
Low

-0.2 -0.1 0.0 0.1 0.2
SHAP value (impact on model output)

Z 1) Fo Mue Mo 37|(red: &, blue: RB)E, XS52 HFE GISX(0f 017 e waks Q|ojE.
2) 0L QE2Z0| RE+E QHHEE MetA7 = 201US S8
3) SHAP, shapley additive explanations.

(O3 5) - SHAP 7HX|(value)Q| 2 ¥ QH%4E &k

2 A5 7FsAE iAE 4 gl Sshd, A Il AEE 7= 245
SHAP 4] A3z ohitE 712 Qujgre]o] = A2 O}ﬂJrE MRS A7) dP ez R E
A W GEE= A ARt FE o BEEF ojR S Hlon, 53] 202149 69 2H
ool Bep 9t §Eg3hs oIS 28 23 78 A7H0.760] =25t AAGA o es
Vg HolE ol FHAF 4 FHS . A e vlol A ol A 2
Aol ot 8] 2Holv diE A E2> 4 FAsAT

T4 A R ofy e, A Ao A3 A H SR 2404 RSIQ] 719 =+=39.31%
S B g A2 8T B0 e UEY 7IEEE(24.26%)4 1A Eju| Y
= AlARH. (spread, 34.40%)< 33lsh= 9FS Bt

ol Ago] T2 744 ofgro] A2 Wawrt 3

ol 2to] 7]ehe} A Aol ol TSk & ofmlgitt.

2. ZAH AR

1. 2HiE9| 2ot 42| 2219 7|

2 Ao Ak 7 Yto] ofntE 742 o
H o3l VECMS E3] 2U] ol E 712 9] HeE2 AAgel Qo] RSIE H24 HHA|#
7] #9 ol IS AYetT, ovng § 2 T8 7ML AART 712 HERAL ]
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eSS

2 A7E T oFE AlolA 7HEo] A7H 02 RE duit ofdsli=A] AgRlelal, AP AlEjrt ol2gt ofHo
ozl JFE ASHoZ BTt 20169HH 202497k4]9] €8 =& HFECE VECM(vector error
correction model)}& 83t 23}, olnlE 7ML A7|FFoA HHEH R olFslglon, 20219 69 QH4H
AgE= 0.7602 7 =4 UERT 7€ AEZAL 718 AR #21e] v|w A3}, RSI(real estate sentiment
index) A9 A F= oFfE wuj7FAR|S: S5 §OJ3E H(H)2] AAIE HRl ¥HH, 71& HERAL 7|5 AR =
OIEZIAMEY &2 /4 Ut ole & A AR} 23 sh= FHO JZA0] MR tEE Hoie
o} TI5HA] Q1A 37 23}, RSKe o ERHIZFA RS0l tisl] AR} 2~47119 7oA f-ofet S BRI
o, random forest?} SHAP(shapley additive explanations) 2A41A%E 412 H4= 714 ojgda} WHsH it
H 39 digagloz SRIF Qi) FtolH, ] ofmtE ARYY] eHtE Fe], F-8917, tiEATte R S8
ARE7] ofH1, RSI= AP 45 7Idieh Wk d< vigoks 4 A=A olE 714 oHeS Hst
I AR = BSE oMol o R8%t ERAEE 82 5 52 AARITH

FAo] - FE7HE Qe A M@ X]4x(real estate sentiment index, RSI), HlE| QA=A 2 & (vector error
correction model, VECM), ¥ ZHAE(random forest), SHAP(shapley additive explanations) 314
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Soonmi Park - Seonghwa Lee

=]
g2

(HA-1) FQ MEIXHQ| 7|&SAY Hl

B N g BEZEHRE N e

RSI 108 595.63 180.52 0.38 0.51
RSI2.0 108 128.21 6.48 -0.10 -0.32
KRIHS-CSI 108 107.23 11.51 -0.19 -0.26
ECOS-HPO 108 104.88 15.51 -0.69 0.65
KB-HSPI 108 95.95 13.66 -0.17 0.24

Z 1) ME I (excess kurtosis) 7|02 MES

2) RSI2.0= RS| HHMIX|H,

3) RSI, real estate sentiment index, & 21712| HIHHH|0|E 7|8t 2SLAME|X|5; KRIHS-CSI, Korea research institute for
human settlements—consumer sentiment index, ZEATH S MAH|MZ|X|4; ECOS-HPO, economic statistics
system-housing price outlook, St=2384 FEH7IZHMAt CSI(consumer survey index); KB-HSPI, KB housing supply
pressure index, KB Z=E{O{ON 7} X4

Baus =g N A% @t pit R?
apt RSI 108 0.0236™ 9.0497 0.001 0.4359
apt RSI2.0 108 0.5325™ 6.5104 0.001 0.2856

Aapt KRIHS-CSI 107 0.0452™ 13.7789 0.001 0.6439
Aapt ECOS-HPO 107 0.0366™ 18.4999 0.001 0.7652
Aapt KB-HSPI 107 0.0411™ 17.6134 0.001 0.747

1) RSI2 RSI2.02 aptE &H42 AHI¥ Y, KRIHS-CSI, ECOS-HPO, KB-HSPI= AaptE 42 455
2) apte= OMIME OHOWZHZAX|S ©Xl=s, Japte= OHIE OHOKZHAX|O] 1Rt AH2ZLE OJ0IEE
3) ™ p(0.01.
4) apt, apartment; RS, real estate sentiment index; KRIHS-CSI, Korea research institute for human settlements—
consumer sentiment index; ECOS-HPO, economic statistics system-housing price outlook; KB-HSPI, KB housing
supply pressure index.
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B A-3) OIE IHIH7}ZX|4= HE(Aapt)0l| ChEH M2IX|E A2 S H|w 2ot

=2y S N Adj. R? AlC RMSE
Model 1 KRIHS-CSI 107 0.6405 104.4824 0.3870
Model 2 ECOS-HPO 107 0.7630 59.9050 0.3142
Model 3 KB-HSPI 107 0.7447 67.8523 0.3261
Model 4 RSI 107 -0.0090 214.9100 0.6483
Model 5 RSI2.0 107 0.0119 212.6640 0.6415
Model 6 KRIHS-CSI + RSI 107 0.6466 103.6334 0.3819
Model 7 ECOS-HPO + RSI 107 0.7609 61.8210 0.3141
Model 8 KB-HSPI + RSI 107 0.7424 69.8095 0.3260
Model 9 KRIHS-CSI + RSI2.0 107 0.6638 98.3003 0.3725
Model 10 ECOS-HPO + RSI2.0 107 0.7613 61.6294 0.3138
Model 11 KB-HSPI + RSI2.0 107 0.7435 69.3530 0.3253
Model 12 KRIHS-CSI, ECOS-HPO, KB-HSPI 107 0.7762 55.6911 0.3024
Model 13 KRIHS-CSI, ECOS-HPO, KB-HSPI, RSI 107 0.7741 57.6880 0.3024
Model 14 KRIHS-CSI, ECOS-HPO, KB-HSPI, RSI2.0 107 0.7741 57.6891 0.3024

1 1) 345U OIIHE DHOIH7HAX|S=Q| 1RF RHE2H( Aapt)O|Ct.

2) Adj. R*= 20| 242, AIC RMSEE 10| 21242 28 ML} &2 HO2 siAsIC,

3) apt, apartment; Adj. R?, adjusted R-squared; AIC, Akaike information criterion; RMSE, root mean squared error;
KRIHS-CSI, Korea research institute for human settlements—consumer sentiment index; ECOS-HPO, economic
statistics system—housing price outlook; KB-HSPI, KB housing supply pressure index; RSI, real estate sentiment
index.
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