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2. AYAT AE

Ag Adel ofstE 7He] FAs F5E KA 1182004 E
g 3744 olfE Wk AA, BUY] o F FAFTY REo 7]
NG FUFF BRPOR s FUAe Fol vheuth B4, A7)
g BAoR @ A7 FNOR AFY o fxbFel FEA AFO
2 FYEEA BBl gEsad. AA, 3R 2t 483,
2] Avsl gt 2 ARG A Ad, AAE AF B
5o BB A7) RFgAo] FAAAL HAAG

el o f = WMEA F5F obHE s1Ae] thste] HYATENHE of
S ApZe] wie] EAE 4 Ues FARAL MEe EARE AP
ATHL LY, Hed, H37], 2005 A3, ZdH, 2012, FA57, 20162).
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A 74 (Campbell and Shiller, 1997, 1988; Wang, 2000; ©]<=3]

2006;, °l=2l, &<¥, 2007, wjder, 2011, A&, 2013; FA 7,

2016), Al =E4 (Gustav and Daniel, 2002; Garino, 2004), Z}t]&A4

A (Shiller, 1981; LeRoy and Porter, 1987, & =<, 2010), &)=

& (Schaller and Norden, 2002; 7 %3k 2004; &%, #H53, H1&7],

2005) So] =A%t 1 Tl A% Campbell and Shiller(1997, 1988)
A% 7HA S g e 59 AAVMAY deE yEd dAAIA R

3

Shiller(1981)= A A F2A7143 =A% 8 dQ FA71A9 3
2HA A (excess variance test)S sho] e
HAAs . Garino and Sarno (2004)%= A =

=
Fol el Gge VAL 1AGAAAARLE, o4&, FeoPry
7 o]

wof
A9 (Case, 2003; A%, 2015)0] et
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(present value theory)oll Z1 7]

H
Zélﬂ

Ly
r= Tl

[e)
S A EEEE

-

& geom Fojx

P, = 1+RE&<R&+1+Q+1)’

oA7IA P t7]19 FA7MAE dHEraL D 713 t—17]9F t7] Ab
S YElE R (R>0)2 AA&S vepdt. 99
<2} 1>& Campbell and Shiller (1989)o wa} Z 1A HSS o] &3}
A7 vEe] AP S deth

oo FolAt T

by :H+m9t+1(1_p)dt+l Ty

<2 2>
o] 7] A

(p—r)&

p, =log(P,), d, =log(D,),
2 T/ E Y

r,=log(1+R), p=1/[1+%""],
3 qtol L

=—log(p)— (1 p)log(p%)-

<A 2>E 1xAFEEA Ao

Jr o2 Fojxm olF WHEAH o g Fof 7Yz
FHotd o3 22 FUEEY 224 AR YEdE oo

d =SB (Ad )+1imp'E (p ). <A 3>
by~ G 1—p '—1p I\ g4 T T lrorolp iy -

go T A fxz v 5 Aed

pt_rt:ft+bt7 </51 4>
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o1 714

Xl
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1=1

= B VdsrtER

=

AR 2R 2oy

b, =limp'E,(p,,,—d,.,) <2 6>

—>00
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dualx o7 sglzxd WEogtn 4Hz &
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Aol A A E = 23, limpEp,, =009 ¥ 49 H5de 2
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N wAE o A FH 2EAA (f)E BEHE FA4E ()
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#4740 o e 1S AR Gk ole AAFATE] 47
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FO,
4
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1 -
E;(bt+1)=;bt =[1+e? Vb, <A 7>

A7) A [14+e? 9] > 0]t} Wb wEo] EAGTH MEE X HulE
d(sub-martingale) 445 7FA A Frk <A 4> <A SolA B 4 %0
—d, o AALEH 5L 1,9 bl o AAFI f,= tAl Ad ek rol
oJsir AA T} wkekoll d, ¢} r, o] ArF Bolob AAAZAIAILI(L))e] 2L
—d, 7} kA 34 (explosive process)S AHTHH o] g p —d, 2o
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2 AFelA w2 HE EAo s HAWHS Diba and Grossman
(1988)0] A|Qtetar 1 o]F B AFEolA AREHE @9 HAGolY ¥
AE A4 3= o E Phillips, Wu and Yu (2011)%} Phillips, Shi and Yu
(2015)7F AQte M & HAATAZFS AHESHATE o]0l AAS HE A

& & V&Y HAATAGNA sk X Fag WE9

Al “Fr1Adel AZ” (periodically collapsing) €4S 745 A 2ol

thool gk F71AQ AR Ads LEskA oW #Eo w4

(locally) .2 EAgel = =738t M= EAE 714 5 3o H
.

HAAEA o @Xogjlo ol 4= glt} A A2 Phillips, Wu and Yu

: e
MEEA o PAe daN AALNE oo el Bgdon @
KR

14 = ADF @9 dAS AAE o AR HE vad 22 39
A4g wegn
J
xt:%—i—éxt_l—l-ZgbjAazt,j-i-et_’ ¢, ~ NID(0,07 ), <2 8>
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o714 NID= M2 H99 AFEEE vt A2l ADF &9
o HALS FAFIHEel Hy:0=10] < o
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olth, AR HEEAE A4 e AALD 27t Tasts Al
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of $zme QAR waste] 4% + Ak W sk rt 47

r.=inf ., {s:ADF >3 (s)}, r=inf __ -{s:ADF, <cvi(s)}
s L f s>, S ﬂn

E ol&dtd AAFAFE A& F dow A aff(s)e FAFE

8,14 ADF o $Zme AAAE e,

N oltERAG Mol £ASEE Qe 98 B APl =
a7 Al ofshe delm AFAoR FEA T FH el ol e}
Ag aelshelrh,

Rgol AA olmEAA tE AAGNFRA olsEuu7A A4
(P)E A3 3 g opstE9] NEAX(D)E T3] gaA

Juizst ge AFEE ARk dolok Wk @A FTHHAA Yz 4
Bt MEHA g3 Q7] g B ATNAE ofRERAMAA S
FAGREFUE Foho] obREAYL L AFF olF Mg obnE
o NEANZ AgeAATt AAT FFEANAAN S AAL A
AA D

=

Anz Fold 7] wiel olstEreAFAS Uz 3
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5] 5 - 2= m o] fl2=0] x| 2=
<Y 1> ZINRE ofREN AL D QoA
N OHILE A X & NE OHE Y==Kl
48 12
1.1
46
1.0
444 0.9
4.2 0.8+
0.7
4.0
0.6
38 T T T T T T T T T T T T T T T T 0.5 T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016
Mg 2= OlIHE Jt&EX I+ M8 2= OHtE YU2AX =+
47 12
4.6 114
45
1.0
44
0.9
43
081
4.2
414 0.7
4.0 T T T T T T T T T T T T T T T T 0.6 T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016
HE 2 OIIE 124 HE 24 OlIE YTj+oX+
48 11
46 1.0
09
44
0.8
4.2
0.7
4.0
06
3.8 0.5
3.6 T T T T T T T T T T T T T T T T 0.4 T T T T T T T T T T T T T T T T
2002 2004 2006 2008 2010 2012 2014 2016 2002 2004 2006 2008 2010 2012 2014 2016
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qe obstE 3ol /BN e FAAES wasty 1
0 £e FAAE o9 TFaokstslel 2HS FA 2xm 4A otz
EAAT 1EAAL B FAHOR WA AALe] HAL AU

<O 1>E 2O u@d ofntevjuhAX e U A s B
Tk Wl ARRaE FHske] ARgehs AS 2o owiskd Wi
=9 wabe] zopd & dAsh= o PAS] AAHSs SUNE
971 wolth ofEwW i ZEAA R 20029 FASA FSdtr] Al
Zhato] 2004 =50l Al AA AT A mEbe FAE Belal
ghow 20109l =0l 1 S7FFAIZE Eelattvt obF el vAl AE
g FAE mola floh FAE nEEdls o e, AEAY B A
Ao epntEvjul7bA L 2A AolE HelA] e & 4 Atk obvt
E Qdigefxa A ZF AlAIdoel 2 Aol Holal lA @At ofx
E Qdiselel B ofuEr i rhA Xl oh= 2 dA4Fd SHEE T
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<Y 2> A& olFENANTE <Z1HE>

ANEOHIEIRA S
4.00

3.75

3.50

3.25

300 T T T T T T T T T T T T T T T T
0102 03 04 05 06 07 08 09 10 11 12 13 14 15 16

AE LS OHIIEI R HIEE
4.00

3.75

3.50

3.25

3.00 \ \ \ \ \ \ \ \ \ \ \ \ \ \ \
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

NS 2 OHIIEI A HIEE
4.00

3.75

3.50

3.25

300 T T T T T T T T T T T T T T T T
01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16

<8 2> olFE/ANY L] A7 Fo|2 Jeul=d oliE}
< 270 ¥H3E ol EwujrtA R oA =1 WEkslth olgtE
tebdth A&, ZEAe 9 AdA e olgE

KR
o} M%F FAF AT AN FAHE FUE B



JerHAT 48 S A ME OIMEIHY HE9 EAvtsd 48 71

A AAANL BeFE 2 Wsse AFrEe duE AUA go
Q-EAFORE S W AAD Y] Y Ao walT

g AR AT A% AR AR A% e g

“RRI  :RRI :RRI : API TAPI @ API  API-RRI  API-RRI - API-RRI

Bt 0800 0888  0.729 4.463 4.467 4.465 3.663 3.580 3.735
EFAA [ 0111 0124 0117 0.199 0.178 0.212 0.193 0.227 0.175
g = 0462 0540 0120 -1.237 -0.829 -1447 -0989 -0.752  -1.328

e 27087 2346 2.840 3.515 2.273 4.221 3.401 2.7128 4.314

Jarque-
6975 12339 0.646 49455 25372 76430 31.571 18113  68.052

Bera

(p—value) | (0.031) (0.002) (0.724) (0.000)  (0.000)  (0.000) (0.000)  (0.000)  (0.000)
Q (12) |[728950 891.780 777.770 1573.700 1709.000 1501.300 1395.700 1560.500 1226.800
(p-value)| (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)  (0.000)  (0.000)
Q (12) |[546.290 441.400 504.150 746.650 820.100 725.100 1049.600 1087.800 1008.500

(p-value)| (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000) (0.000)  (0.000)
ARCH LM| 148.881 150.598 149.331 183.095 182912 183.021 172.038 173543 171.470

(p-value)| (0.000) (0.000) (0.000) (0.000)  (0.000) (0.000) (0.000)  (0.000)  (0.000)

%) RRISH AP U)ol 8455k ohshenlul b4 5 22t tehyl,

7)
Jarque—Bera statistics®= ATEXE o312 vl &= B4 9.
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Testing for a Housing Bubble at
Seoul using the Sup ADF Test

Myeong Jun Kim* Sung Y. Park**

<Abstract>

This paper tests for Seoul apartment price bubble using the supremum ADF test
proposed by Phillips, Wu and Yu (2011). This test statistics is well known to be
very powerful and takes care of the periodically collapsing characteristics of the
bubble that is one of the main stylized facts. Using the monthly data from Sep.
2001 to Feb. 2017 with 186 observation it is found that there is no bubble in Seoul
apartment price. However, the recursive ADF tests show that there might exist a
bubble with high probability for the apartment price in Gangnam area around May
2005.
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