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I Abstract |

Office sales prices in Seoul have recently been showing slight declines or increases despite
successive interest rate hikes and raised the question of bubbles. Until now, bubble tests have
mainly been applied to the housing market, and few studies have been conducted on the office
market. This study focused on bubble tests according to different times and showed that growing
rational bubbles could theoretically exist in efficient markets with the method of Undetermined
Coefficient. The empirical analysis utilized autoregressive distributed lag-error correction model,
which allows cointegration tests and long-run equilibrium models in spite of a few samples given
limited time series data. Using 90 references of time series from 2001Q1 to 2023Q2 for Seoul, the
results showed that bubble terms from 2006Q4 to 2008Q3 and from 2021Q3 to 2022Q3, when
prices increased along with interest rate hikes, were significant. In addition, the terms from
2022Q4 have not been significant, which means that recent office prices has dissipated growing
bubbles. These results could be used for future market analysis, investment, and policy.
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distributed lag-error correction model (ARDL-ECM)
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9 FEE o180kt 718 GDP= A8

B4 e BEHR 2AzH ESEAS PN
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(H 3) #E OLS £HZ: (M 4) =H
A43 t-17] B4tH4
Fats - - R?
By tak By tak
In&ZACHK| 5 -0.011 -0.29 1.004™ 132.69 0.995
SUE 0.002 1.39 0.965™ 39.03 0.946
23 54 0.001 1.28 0.956™ 37.21 0.941
InGDP 0.166™ 3.65 0.988™ 276.96 0.998
InE3=E®) - - 1.001™ 25,347.73 0.999
SEYSZHIZ 0.001 0.47 0.975™ 40.88 0.951
ZF:1) " pC0.1, " p(0.05, ™ p¢0.01.
2) OLS, ordinary least squares.
B 4) T2 ZH(HO: THZ0] ZXHSHCH)
e =&t 1XIXHE tak
ADF P.P ADF P.P
InOHOHK |4 -1.455 -1.270 -5.429™ -10.143™
InAECHX|S 0.071 0.018 -5.815™ -5.842™
SHE -1.614 -1.666 -7.101™ -7.009™
=03 54 -1.732 -1.732 -9.003™ -9.005™
InGDP 1.223 0.904 -1.969" -4.849™
nE53% -1.872 -2.187 -6.281" -6.244™
Ss0EeTHE -1.915 -1.542 -7.276™ -7.445™
Z 1) "pc0.1, " p<0.05, " p¢0.01.
2) ADF, augmented Dickey—-Fuller; P.P, Phillips—Perron.
ZAsk: Ao Uehgon, 71984 g FHATE (4 20000 F-8ato] o, ANt A}
¥ o] FAEUAT. BT S5 S-HS 0.9947} Ugkow AF¢E vha3 o] LEh,
o] AFhe 257} o] 2o AFslL lee, A wy|zhole BAER oF 0.6%9] AREHe AE
FES Fol AlE AYARZ Atk g Ao tehgrt)
(2 9} (2 5)9] F827R1 (3 3), <E 5)9]
7) ARDL 23 £ F2|A] A7} 9l a9heol 38R AR th2A AR E FRHE AR F7¢ P4 & HEs 510]
7b53lth. 7]E} ARDLE S 9 ARDL-ECMol| Tt w2 57kl - $719(2023)2) A7& #xstd ©h
8) 0 <oy <12 UFEAF7] Qo] FFFF2 F5To] gl A& 7Pgsiqit

9) AEY APRPINE LWL S 2N np= ' Pejo]7] wjo] A7t o2 njRslA Ha

Journal of Real Estate Analysis Vol 10, No.1 (April 2024) 55



Estimation of Bubbles in Seoul Office Price

H 5) ARDL-ECM &7[Z&A] Z1k: (A 5) £

e A B g
(61, 095 05) | 2R
M43 5.084 | 5.066 | 1.00
InAEJUK|S(-1) 11877 | 0.203 | 5.82
BAUE() -3.009™ | 0.753 | -4.12

ZORBHE(-3) -5.960™ | 1.952 | -3.05
InGDP(-3) 1.124™ | 0350 | 3.2
InE33(-1) -1.229" | 0576 | -2.13
SSOIHSHIS(-1) | -1.085" | 0.484 | -2.24

Z 1) "pc0.1, " p<0.05, ™ p¢0.01.
2) ARDL-ECM, autoregressive distributed lag—error
correction model.

(1/ay)" =(1/0.994)" = 1.006' (4] 22)
=22 (Y 22)9°0M EEAd AFT RT=F
AlA 0 & ofu| g wolvt gef 2] AFo] At
S R = Qe ol #8719 (4] 5)0llA
ARG 2713 (4] 1) 34 2ot ok
T AFFE 2APIT B 19 T ol W A
o7t 22 4 Q7] Wl ASde e
Aee FEE 5 Slek ¢ Ag 292 dies}

A SFoNA AEol JAEE 71
Model 1% Cap. Rate Spread”} W3Fd 2006
W 4E7]15¥E 20089 327|742k 20214 35
7158 20239 287|714 713t B 2709 AE
o] ZA|5l= AL Z Model 2= 2022¢ 487]
e wjuf7HA o] skt 21 Ziebste] 20064 4

H715E 200849 3&717k4]9F 2021 38715
E] 20229 3E717H4], 20229 427155 2023
| 2871744 & 3719 ASFo R 78ttt
AEF | 1.006'= AEo] A2 o t=1 ‘ﬂEl
A|Zsto] 14 F7kol= A0 & /5t AR
FE 8o g 717l =09] 3k 7H
AT ohg (63 o] 22 F8971
0]l 20064 47155 2008'd 3&719] A&
&o] Model 13 Model 2 25 394 1% W
oA FoJgt Ao & LEpitt.
ESE F2Q1 202149 3E7IHE 20234 28
7] AR S AZF o2 183 Model 1914 S
OsHAl UeA] 3gtout, Model 294 Zo]
20229 32717bA19F 11 o] = 23t AF D
AE202149 327]5H 20228 32717kK12] A
70| F9=E 5% WA F2stA UErEA]
9k 20229 42719 AFFE Ko &%
olE AEold, HA 2= F8&H7| ol
20229 4%7] o]d 197t AEol 2A5HA22
& 4= Qlom, 20224 457]HE ﬂﬁ = ZA5)
A Feth B ARG 9% 5 QU
Model 13} Model 2014 ‘WP’]%}'H] et A
FZY ALE AT EH 4.0~4.28 VYL Ql=
| o1& AF Wkl 2718 Ad5E(0.6%)°1
ShH, B719H 2.4%~2.5%, A7FOZE 9.9%~
10.6%% =2 7FA/d50l tigh 7|7} o] Fo%l
Ao HeIth10)

fin)

o

a7} 108 22 9717 B9, S 10
0.6%9] d5E< 7Ix17 "t
10) g&Fsls SHE| A AZ o] 2o o5t B A
M 71ge ANZARES] 6 Z52] 7k AR Al7|ufck ok

Mt BAYIZE B ANZAMSY FRHQ

£ 0.6%%} ARDL ECM< o] &% 2718 &5

| 717k 1.006017] Wel @ = 1, 22 /o1 = s = 0.0060] Elo] #71E= of

£ 2.4%~2.5%2] xFo]= (2] 4)o]]

& o7l W02 AZET. thl walA) 2 Aol BT AFT

G5 Ql B9k **71] £ o] &3to] e, 1 BAIE Al7Ivit 2R 4 §lof
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H 6) ARDL-ECM HZ8 ZAF 21t

Model 1 Model 2
iy

A= 2t A= 2k
g -4.995 -0.91 -11.150 -1.66
INHEAYX|4=(-1) 0.965™ 5.66 1.005™ 6.39
SHE(-) -2.600™" -3.48 -2.419™ -3.96
ZIA5E(-3) -6.517" -3.30 -6.593" -3.73
INnGDP(-3) 0.591" 1.79 0.513 1.74
INE3Z2&(-1) -0.214 -0.41 -0.132 -0.28
SENESZHIE(-1) 0.322 0.70 0.393 0.93
'06.4Q~'08.3Q 4.179™ 4.02 4243 453

'21.30~'23.2Q -2.282 -1.14

H=gt _

'21.30~'22.3Q 3.966 2.26
'22.40~'23.20 -0.674 -0.17

1) * p€0.1, ** p¢0.05, *** p<0.01.
2) ARDL-ECM, autoregressive distributed lag-error correction model.

ARDL-ECM ol9jo]] dEAQ F&HEEgd VK HE
FMOLS(fully modified ordinary least squares)
E 3712 123 Ao A L npRytA] AaE B

e
re
ot
Y
rH
re
o)
rlo
oy

2] Aol &3]

Atk 20069 4871~20089 327194202193 31 A4AL AZ sletsl AL AFLsels 210 2 U}
271~20228 3R7|17HA] AFC] AR, g3 Qe LA 1A uiuls} 2o tis) A]7]E
TolFole Agel ESA e AR UelY 2 A% A s} ST AE oo gt
o Model 49] AEF Aol ARF AMIL maje AT FUAGE PO T AT
718 A5E0.6%° FoHH, B718 1.9%~ == o]=3 9lon ouA AL gAro B
2.2%, AZtCRE 8.0%~9.1%E ARDL-ECM 70| o]20jx] 7] Qkgi}. #EL Agsl ot
ATpachs WAt ol Ws] B2 RSOl et Ame Aoz pom nAALHS of
d7bolFolt Ao R RANAKGE D). gato] mRAR AFoINE Aol £AT 4 9

The Z21& o802 FHAL, AFT ¥

FAYH B 2NSHITh ERE, ASEAE A

O|BXA AZFF A7|9tx Atol7h Y& 4= itk ol & B0l 22 F8917] olF o 717 5¢t 38 Ast 7| =7 A=
ol 228 8] /3ol GAIF oI tha| lsk Aoz Z|disiichd, B4 7IF AAE didez
F|Z AA AFolM Y dlFER] = T & ATk
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2 7) FMOLS 728 #d Z1t
e Model 3 Model 4
A= tak A= tak
et -2.659 -0.72 -4.335 -0.75
InARACHX|(-1) 1.016™ 8.31 1.050™ 8.41
SHE(-1) -2.492™" -5.54 -1.666" -3.62
2IABE(-3) -2.738"" -2.66 -1.914' -1.83
InGDP(-3) 1.084™ 5.31 1.042" 5.19
InE232(-1) -0.775" -2.30 -0.748" -2.22
SEUHEZHIE(-1) -0.437 -1.42 -0.408 -1.36
'06.4Q~'08.3Q 2.824™ 3.80 3.229™ 4.47
- ’21.30~'23.2Q -1.058 -1.03
’21.30~'22.3Q 3.674" 2.62
'22.40~'23.2Q -3.506 -1.12
R? 0.988(0.986) 0.990(0.989)
BES 86 86
Z 1) p0.1, " p¢0.05, " p¢0.01.
2) FMOLS, fully modified ordinary least squares.
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eSS

AEA] QuiA wju7}AL X Aol 2 Fe] Qo Etstal 7S A SHEstAY A5tk ZA0E Ushdal
Uof AF ofFof ot xicto] F ok Aok Azl thet HEL2 A7 FEHAPEE o= 3t A7t &
ol£1 glom, QuA Ao thgt A= AL o|FojX|7] Uit wEbA 2 A= A=A 23| A ujulEA o
sl AI7TE AF A= kAt sieirh AR Adoke dEld AES R sigleH, ngAsHE ol8sto]
BEARQ AROAE AZo] EAT & Uths AS o|EH0E AWEgITE EIF AFEAS AIAE AE7t A2
A Atele] AREAE FAE AP AI|HBEY 7730 7T autoregressive distributed lag-error
correction model& E-&313th. AEAFS tiAlOZ 20014 18715 20234 282717k 907l AAIE Aws
olgstylon, EAZAT} Fa] QT 37 71E0] AF5atE 20064 42715 20089 3871, 20219 3E7]0l|A
202219 3E7171A9] Agge] 2tz fosiA Vbt E 20224 4R71REE AZFo] Koot g2 AoE
et 9] euA 7142 AJAehs AEo] AEH A0 R HRlth oleh T2 A= 3% AIRS EAsHAY
54, e A4 &82 4 & A o= Helr

FAO © AEAY, euA AR 3HEE AE, v]YAH, ARDL-ECM(autoregressive distributed lag-error

correction model)
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