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6 FEHTAZEFT M5H M25

FHIHFZ H7HYE BRIl wiEd A F9 EYAE 971 WASHA =Hof
o] EgHgo] & AF A d7Isks A =0l 7]“6‘@ 35, 54 Aoz A9
o] ARiAtelA o]ejo] Hrt. QI5|7} o] FH 7HA7E oS AFAA o] dojuta, 33t
Tl £85= Bgo] |diRt A oM der A AL Ar|Hor FI7HEL Fopita A
SotAY, BRe A HYeR FeErt A Btk FEAOA Y] ol HEA e ®st
2 Zor dFd Af FEIEAE FEUF = Ju-rgEgom At FEAFA
T A71E 24z E9], oA FsFHY %ﬁ/\]%(ﬂo market)S A A] A (stock market)
AZA7 e AT 224719 A= I oA TRFEZ(F})o] LT AL, ol Al
o, AR vl B0l uile- wz T 9] ZFEZIHAAE BT 2FII} o
o Hke® Aoz FEdE oYt HE2 Het B AFo] MubHQl FAEL ol it
FHEHAT ASAVIE dEId) PHoR Z] WHEx o7 XY Hr}. Stevenson and Young
ARt SETLEAN AT = A T 140 olydls ZEA YA B3O B
3ol AEgAo]l AFAHCoE oy 33} Z=ejylAo] Bgdo] unIo] EAY
I 7 EAT A BA gk 99 o o zdjslo] ZelvlAo] MEA] Joke FL
F-ol4= Bulan et al.(2000), Holand et al.(2000), AL solgjz=a . 3], AR} =ET
Somenlle@00l) BEOLw, FHAME RO o gage) westw 234w Ao
71 ol el Aol g v A o7 ZA YeRt} Caldera and Johansson

w8 SR o] e ol Elt I 1301 ORCD 217 Uete] ZeiAd] st

o} Ae FHIFE AAQRl AAKQA ~
FIIe TsEE AAT TN saws wsel Aole Awe A A9
[©) A 71 OlzZ|u} H LS 5] [0) S
= Agehn S, & AT VS B g an e 2q0) 40z zuzg
Al Ao BI1S AXFEAE AZHoZ
SO0l THTWE dAsean des of £31e JFE vAed, A7IY 7t
BAsknnt g
oA ZE 3G 4ol Wk HRAA E3t
Ze 30 9L & Uk EAlg U
) _ A2 AL A5 FHAL 2AH AR st
Il MHT U 0|2 Wi R
2 FolYT Sh, AE AAFY FF WA
& Agrst 4% 9ltkBaker, 2004; Caldera and
1. FZZ 3K i ]
Johansson, 2013). YHIA o7 AZXIIIE HE
Dipasquale and Wheaton(1999)2 EZHA14] sl o] @@ Azto] Aele AAolA: Fd

D) FEZFAT} oE 7]E 02 ARJAIZIE AFT A1t dish 1A BAITRE A8 FHAA 7192 A7 (net
present value)7F 0Bt} ZAY I EA-E Aeighcta Aggict, e, NPVZ RS A LS A whE
Ws7h Ao Bl Tl Aohet AAH JixE xaety] of#E FH9olle HEstA ekth(Christopher,

4
2006). AEEHE BEAY] £ FANA HHe] f A4S 2 o ol
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TEY As|7F 22, FYHE
of wgt gehztt. Chris(2015)= 7
o #Rste] Al FAs7HE w2 F AT
ZH ISA 9] ARE FFTF Aol B4

2 o3 AT des Eskith
ATAAol AR NIAIG = T Fol T
7Htol w= AgsrtE W BA7F o]
A2 ggo] fachs 2R YEgTh o]
25t Ate of" RAIE FYsior EA, §l7t
AAAIZ], A7) T3 dupg we &3
Sfof Sh=Aol el ZHLARe] Aol wie

@ 7)EA7]

2

Aohch e Holze
2. ZEAA|TO| BEAY

£A47)8) BAKoz 20| EAfse,
A AFESS G A% oEA AhE
% qltk. BBURE Aol Ayl wet g
i, AL BEAAl Fad A £
AL sl thestel HU oA
e Wg 5 9 RA8e 2 At & F
A oleITErE I8 A st of
Soto] EALZAES od/|s, B Ex
Za, E%E 5 OO AR T 4 ck
webr] Exg Bl

AL wzle, BEAY, fd BAS 1
Fol UBEA Wiol Wasti F wE
A AAOINE AZEHE 083 BEAH 3

S K
Tesx ARG B3 4% BAsL,
oJged BHE ol8stel HEAAL AYo)

A&o|tk(Somerville, 2000). F-5AH7H
M AEFde EAE 2 " AFolA
Holland et al.(2000)2 A&
22 o|gsto] Exjolt 2
1A 2o v|g E5A
q‘d

e s, urte

5}t Bulan et al.(2009)2 B3 Ao] EXE
vt AAAIZI=AE ERlsk] {8 1979~
1998 7]7k9] Ryttt WiFH 1214709 2
Y AEAES ARESte] S-S 74
23, AddAe R4t 7HE0A B
2 Al71°0 7H‘j£% AAAZIAL, AP Sl o
b eEo] ¥ 2 1 S AAAT7l= AL
= e —?Xﬂzqoi Zrryd $9E9]
1 EEHA7} S716HH §4F 75/l 13% %
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8 FHETAIZEFT M5H M25

UutAel Feigd FgoAl mlE FE7t
o EZ4go] AHgAIIA oWt I
A2 (79 1) Fols =&} o]o st 7]
Aol ofolt]oli Levin and Pryce(2009)°14]
Al
I TyollA FFo] "okl 7Pgstd, AAE
T\~T, 71t &% 714450 e FeE)
ol9jg 7Igg & Yok 2, ABFAIE
7,2 A4S B T, 237 F9714 5t

gom Feml oole 7ol wr} Fast
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3

e

~

E’_ 102

13t E2 Agsic) 7, oA AFE AAs}H

ol

A "ok 28y, AR AGAE 7, o]%
7HHo] A5TA T st o disjA TA

zets o

A A, AQYA7E AdAAE G4 o
ARSI ek, whe, ZERgA)7]of] Feigk vt
e AR AL T FBI= A
wr}, 7, olF Zezido] sigstHetE T,

#A3she Aol o Z olde 7IdE 4 AUt

et ujg) Fesbde] tia dae HRe
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et al. (2015)
T ©olo HEE

44 AsE

T2 AENA AFE B4
= wgdtel BA9Y 2
7§45t 9ia!, Bachmann et al
o FEgel e ggAne] Y
WS ol83lo] BALY ASE 4E
It ESE Jurado et al.(2015)2 AXAAE
APt R AU 2A% WS4
TokaL, ZF JEA WEAgol 7RIS Folst]
N2L B4 A+E 7NEskelth. Episcopos
(1995), Leahy and Whited(1996)= ARCH,
GARCH H¥Z& olgsto] F7Ix|4E 33 &
S A5 AlASF oM, Grier et al.(2007)
< GARCH RFS ARgsto] 44 g3 &
e B ASE S 2 AFoA=

BARGA YHrHOE AMgSl= GARCH &
P& ot FHAY ESEA HSE ARES)
52 W ARmom RANPIM F2 A
&3 9 719 EEEAR} BARS dArEE

Aste] ALgR BT R FEi

_4

©)

AZA} FA BE Q7] BRste Bl

o]oui Jtﬂ X}i—- o].Q_é].JE_

A ofu)7t gtk Hgo] 9
£ A7} FEAge] WEHY B4 B4

<8 3L, WE4dE ARCHF AFEAS

2

FEIZ0| B2l FUTBFAT| 2

ki

L olgslEg 713t giEEo A=l 9
ARs AT AALE, 2006). FE71A9]
B4 Wh2 2487 98] GARCH(L)

2 A5t

r,=agtar,_; te (A 1)
0y :/30"'[7)1%2—1"'71”;52—1 3 2)
By >0, 3;,>0, v, >0 4 3)

(E
of
o

o] dnht A&AA7L, AAY WEAol
AR SEolA AolE A4E 7MsAel ¥
The 22 oudth. GARCH(11) 342iH:
(# DI 2o ARCH ZHE Yedle fi=
ke Aefstale BF foaE 1%0A &
oty ke BE A7t foHoR YER
t}. 28U}, GARCH EAMPYA19] = GARCH
Ayt 2% B+ GAZ 19 7t
9 WEAY 3749 9ol oF &k Aow
g = Ak 079 FYANE AEFAH

A
oA FEIZe] BEAY WeE £Y3 Rl
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10 FEHEASEST H6H M2&

(E 1) TE7HH 22y £
Qy Qy By < 107 By N
ME 0.000164 0.858622 *** 2.1 0.250922 ***|  (0.788889 ***
Bt 0.000191 ***|  0.859407 ** 3.1 #xx 0.433114 0.605680 *
Ch=t 0.000262 0.877780 *** 23.2 ** 0.344156 ***|  0.405176 **
QI -0.000120 0.988476 *** 14.9 *** 0.905373 ***|  0.206260 **
o= 0.000455 ** 0.607363 *** 4.0 ** 0.403419 ***|  0.632105 ***
Ch 0.000136 0.652368 *** 0.2 0.311290 ***|  0.757809 ***
s 0.000268 0.808959 *** 0.7 0.251887 ***|  0.774831 ***
47| 0.000326 ** 0.738660 *** 11.6 ** 0.744848 ***|  0.424449 ***
4# 0.000511 ***|  0.621910 *** 5.6 ** 0.502686 ***|  0.517517 ***
5= -0.000003 0.799988 *** 0.7 0.304426 ***|  0.744109 ***
= -0.000051 0.780920 *** 39* 0.360499 ***|  0.634558 ***
s 0.000189 0.800738 *** 0.0 0.306600 ***|  0.747672 ***
e 0.000321 ** 0.854572 *** 3.8 0.904674 ***|  0.447074 ***
a5 -0.000017 0.914642 *** 6.2 ** 0.346286 ***|  0.622208 ***
ag 0.000106 0.819388 *** 2.0 0.589985 ***|  (0.539793 ***
Xz 0.000566 0.706781 *** 37.6 *** 0.505255 ***|  0.415265 ***
*, %0, xxx: 247F QOIF 10%, 5%, 1%0A z-valueZt XL,

7 PO 2 ARCH E°4° =gop| AaliMe A5 74I*3f040 oI

ARCH xt==, LM 2HE S5Hf =2l

I8t ARCH(1,1) 2

0

M24(2006)2]

S04 Slolst

th. o2 9 =N %R At e Ab FE71A 9 Aol FH9] Qls7t & 27
e A71E ZAsked 93
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2. SAHY Y 2

Feplze BSugel FUIBANET Xl q@ 7Y glol AFTSe 4yuse
EL 2 A7 2 VAL 9% 235 BAS B S2009RgS AYat
7] s BEEA WEe AEWUT AYPE  Fdo] AF EL £30] B B iR 3

2) GARCH 292 2474 9] A4 gte] gho] 1K} Zotok OPE}%
o, 2ol A Aol A ghe] Fhol 1] ZAbsL, 18 2 2]
AtE AATH2006) 0] ATE T2jsith BRAR BARS ukEs)z] 2
AHEstET. FEAG 2Rl dE FA45he A Ao RE Y l*e‘ﬂ%% A=

oF27 & 1A Sl 2 el 242
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ot SRS hl)E (4 H o] E
A=

h(t)=hg(t)exp(X'3) <A 4)
oJ7|A, hy(t)= Al FHF X7t 0
BH, & ol" "= A g2 71A
313}~ (baseline hazard function)o|™, h(t)=
g x71 00] ofd AJHf, & o\ vt &
SHS WO Fstr(hazard function)o]th,
A 45 ZHFO R FFsH o2

o of Hdo o

A

Xp= ‘Plai + SOQApjt R ZUES 0, Ac,+
51yt pgs; Tdiu; T dyf,

Fe7tg B34 of, FEMEAASEA
) Apj,, FUSFEANRS v v]EgFE
npe A9 ok 9 el w2t JojE greloh A

ABAPAE HekE Ac, 334 |8 e

FE7}2{0] SEANO| FHTIAP| ZHO DRI B 11

AZbo wet Wsh= gholw, FEFES s,
N AEE Fgo] A8E olth w, & fi+=
CHHSEA ue FEAE 335 Be WS
2 FEHEY, £+ 229 F8971(2007.10~
2008.9) 7|7tk opd 7|zto g FRghe) whok
AEFA0] olPEHT U 7HAESAEAY
7 AB(Ee T3 FES A 2 A
ojc. $=4]0

o] AF(E= &5 A1

fr

SHlo] HE(EE £7) AVIE AANAT

(Hy; ¢ < 0)0]t.

3. X=8 7|=EA

BAARE FELER) Vol FEEE
A’ A A"l (housing information system)of|A] =
539 428 23500 A8 HISIHE
s9] st B3, 27, I Aa A7)

PPz Hx2 FHAL Qv E e

o]

N

H 2) QI5P7H~25, AS~ES £X OlAE
SH7H~2Z O[HE(%) RTZT 0|HE(%)
M= 18.06 2.52
3 45.94 3.42
671 61.17 514
U= 68.09 7.47
k=] 72.20 994
2 83.18 26.56
34 90.63 92.07
44 94.22 99.21
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12 FHEASEST H6H M2&

HISOA $&3F 2005~2016 7|7t B9t &
Y Ads7h-2ky, Ae~ws 9 w40l

YES AR Zolth F AIEARLY 4

ojFE = EFT AoVt ASE T £
k. Q157 FHE F 9F 722%7F 19 W #
o] =L, FF FHSE F 9.94%7F 1dU
ETEHAT. 2F o|PEL 19 W #HEA A
P A, 2gogo] ojgo] LY AHLE T2
Aoz yepgth FFoIPEL 2W AAE
- SoA JAP=eh, 39 Aol 2F 92.07%

UZENL S5 AB7E B, 3] 4% 5
2o} = AR E AT F ZFFELTT 205
olgel At F&5}ol AR S B4 7
2200549 19 19 Ol-‘? AUs717F AT e
tjAlo & sl om, = 27 AAL2 20164 129

319001}, ofo] ME H% BAARE Aslrh-2
T A2 A= 10,6517, A3~EF AEAE 8,416
Zoltt. QIs7H-2ty 428717+ 2
S A9 2, Alievente] 9T 98
oZ 74] L?l'E}(completed data). Q13]7} o]& FHA
d A9 A8/t A2 Lo A7 RS W g

= iﬁ7]ﬁoi Aist, HESFEAH7A] 2
Fol 514] gre A9 BE B2 U A7 2
Sl 7HS A Q770 2 AAFSHC (censored data).
AE~=T 287 FLSH ALt

A|72g 428717 4P A=A completed
datai= 841631019, HF~FF 2877 44
Az o A= 6,183710|t}. Completed data®]
&+ 287|7Fe Z47F 40.035 F(weeks), 99.004
F(weeks)o|th. 1572y, 2HE~E AZA

L AYRAEF, W2hel e 2R 5 9
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Lo, Q2T AEoR Bkl 92.5%
2 YREe A Y By AY B %
G3EAs 38554t 0lH, FRAGET 1005

o5}l AL} 1005 2Rl FL=2 FEIIA

H7HAZAL Aot FAEY
avRE E7MISES olgste] AAFEIH
A5ES AAIYon, GARCHEHO o3|
FE AFRAE FHHE B W
= ARSSEITh AF AlHS(1,0004H)  HiH]

Ao Fest BAY FUSEADS 7]

Aol vlwajd AHEEE gtk Model 19]
A FAHEHNE 2go] s gRld HE W
4L 90ol51H, Model 2014 FE7HA 455

FAMeE GOt k2 Aoz uehd
FE7HE 2l Mo FAAS(e)

DFPojA BE
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FE7IZ O 20| FEHSFAY| 280 OXlz & 13

haz. Ratios

=

[SRaaLN

Q9] Ao} o|2S sl Aoltt,

Model 13 29] F€

ol 1 #EHA 7L BF

Fd 7ksAol 97.3%=7t %

Z3L0
O —.

]_

rasie

2Ry W)
vl HE, FE7HE 22
Jls7-gz oz
= dhy, 2+

RS S V)

2 AP 7542 90.2% A

H 3) AI51-A1E X2 o] B BEMA

HA Completed SEFA(u,) et TE(s;)

eEif a2z oIzt (100 Y100

n 10,651 8,416 802 9,849 4,118 6,533

AQ717t 76.864 | 40.035 | 187.19 67.88 36.517 | 102.296

(X'B) (129.7) (73.0) | (151.1) | (123.5) ©4.1) | (145.9)

=ei7|AalS 2.178 2.628 1,046 2.196 2.188 2171

(Apj) 6.5) 6.6) (8.0) 6.3) 6.1) 6.7)

xEH7|2] SEAIN 0.003 0.003 0.009 0.002 0.002 0.003

(7 (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)

O|SioseH b 3.364 3.202 4.3 3.288 2.707 3.779

(1;0) (3.4) (3.2) (4.4) (3.3) (2.9) (3.7)

TAM|X|2 5} 1.132 0.98 1.161 1.129 1.192 1.094

(Aey) (2.6) (2.4) (39) (2.4) (2.1) (2.8

JESER 1,025 1.081 1.293 1,003 0.812 1.159

(ry (1.0 (1.0 (1.1 (1.0 0.9 (1.1

T 385.506 | 347.685 | 653.85 | 363.654 | 45976 | 599.524

(s:) (490.0) | (4456) | (4488) | (486.8) @2.1) | (6222

Z: () BEWA

g9l oz fepulsth webd, FEAE = AR A2d slold sl Bepade
o) BEpAHL QIe7-AF 200] FFL v e wolgol AskE AFELFUAL 79
A gethe ARMES AT qEEe A bsAol A Wolny] fiEd), Fu
Aegic FE7lAY) BaAg0] olI4E 4 FAE ulle] BeKo] AY A FEAY
29 BBL oA A0R yehgrh 7E A A7 FRsAo] AR AL Bls) F

=

39l ole R
i3 Model 13} 29] AL 5L 3
At thel, U3 R FES: 2 Sl
A 5 ZEAAL] B0l EAE o
718 7FsAE ol ZC0E dehgth ol
ARl BEAFoz EYEHT

s HEo
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14 FHEASEST H6H M2&

HA Completed SEFA(u,) SaMItis E(s;)

eEif 23 oizt ~(100 Y100

n 8,416 6,183 476 7,940 3,545 4,871
AQ7|7H 107.397 | 99.004 | 160.009 | 104.243 | 71.971 | 133.179
(X'B) (94.5) (58.2) | (120.4) (91.8) (74.9) (98.8)
=ei7}2uste 2.632 3.086 3.686 2.569 2.355 2.833
(Ap;) 6.7) (7.3) ©.1) 6.6) 6.4) (7.0
ey 2 EALY 0.003 0.003 0.006 0.003 0.003 0.003
(7) (0.0) (0.0) (0.0) (0.0) (0.0) (0.0)
D|SopRE 3.135 3.23 3.405 3.119 2.636 3.498
(;0) (3.2) (3.3) (3.7) (3.2) 2.8) (3.4)
SAPHIK| st 1.149 1.045 2.015 1,097 1.195 1116
(Acy) 2.3) (2.4) (3.6) 2.2) 2.0) (2.6)
Amzg 1.031 1.209 1.169 1.023 0.878 1.143
(r, (1.0) (1.0) (1.2) (1.0) (0.9) (1.0)
T 347.685 | 304.931 | 611.118 | 331.893 | 45261 | 567.783
(s;) 4456) | (399.7) | (442.9) | (440.8) 21.8) | 477.2)

Zo| AP AS-HT BANN F2TL

ral
=2
>
jatn}

o xesld 458 S 433

, Agzgo] of@go] Hd F897] 7
7 383 AT A-RSE ARQlo] WY

g 7RsHe Woldlt Aoz vehith Ay
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HoRe AHETt 7P w2 M2(E W
o] Agor Pd 7hsAdel MY wod
BE AFAA 1 Ae7t SAXLE Rt
Aog YERYT} Caldera and Johansson(2013)
o] =7hE QAFHEEd wWE IFNRSY Ao
Ai7E ZAZE AFEE ApojoAE e
2= HoEd ols &% AF 7ksAdel ¢
A QoA FAF Fofdel WL, A7t
Aol wls) A H7F Zpol7h FSistAl FAl
et 2yE SSiA= gRldnh. gofshy,
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| e

(B 5) AHHHDY 221

-
EH-(ID—

FAI7| 280 0Ixl= & 15

Model 1(permits~starts)

Model 2(starts~completions)

Coef. Haz. R Std. Coef. Haz. R Std.
FEIHABSEE(Ap ;) 0.0156 1.0157 (.0021) ***| -0.0022 | 0.9978 (.0022)
FEIIHA %i—*gg(a?t) -3.6019 0.0273 (.026) *** | -2.3204 | 0.0982 (.1082) **
Ol 2YZE HIE(n;,) -0.0583 0.9434 (.0047) ***| -0.0213 | 0.9790 (.0052) ***
SAHIXS= B2 (Ac,) | -0.0336 0.9669 (.0051) ***| -0.0108 | 0.9893 (.006) *
A&32(r,) -0.0675 0.9347 (.0125) ***| -0.15699 | 0.8522 (.0135) ***
SaAltie(s;) -0.0006 0.9994 (.0000) ***| -0.0013 | 0.9987 (.0000) ***
=8271(f) -0.1148 0.8915 (.0473) ** | -0.4670 | 0.6269 (.0332) ***
XA I1E=M2)
24 0.4789 1.6143 (.0757) *** | 0.4117 | 1.5094 (.0836) ***
o+t 0.3657 1.4415 (.0924) ***| 0.2852 | 1.3301 (.0998) ***
QI 0.4486 1.5661 (.0817) ***| 0.6328 | 1.7037 (.0993) ***
= 0.4663 1.5941 (.1093) *** | 0.1929 | 1.2127 (.0973) **
Ch& 0.4433 1.5579 (.1126) ***| 03219 | 1.3798 (.1127) ***
24t 0.5192 1.6807 (.1198) ***| 0.0550 | 1.0566 (.0914)
47| 0.3549 1.4261 (.0569) ***| 0.1906 | 1.2100 (.0566) ***
Pabe! 0.4459 1.5619 (.1305) ***| -0.0139 | 0.9862 (.1051)
=5 0.4640 1.5904 (.1146) ***| 0.0467 | 1.0478 (.0893)
=l 0.5221 1.6855 (.1166) *** | 0.1943 | 1.2145 (.0947) **
N 0.2604 1.2974 (.0888) ***| 0.1272 | 1.1356 (.0908)
M 0.3024 1.3531 (.0972) ***| 0.0632 | 1.0652 (.0922)
a5 0.5471 1.7282 (.1018) ***| 0.4488 | 1.5664 (.1053) ***
4 0.5426 1.7204 (.0974) ***| 0.1656 | 1.1684 (.0755) **
TS 0.4259 1.56309 (.0953) ***|  (0.5496 | 1.7326 (.1186) ***
N 10,637 8,415
Log likeli.* -71,310.6 -49,160.8

* QH|= 5% LHOIIM 2.
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Housing price volatility and timing of
housing supply in pre-sale market

Kyu Hyun Ji’

Abstract

This study examined whether the real option is implemented in the housing supply market where houses are
available for sale at the time of construction. The Cox Proportional Hazard Model was used to investigate
whether real options are implemented between permits and commencements and subsequently between
commencements and completions after deriving the uncertainty variable of the housing market through a
GARCH model. The study found that builders alter their exercise rate of permits with the latest information on
housing-market conditions. The empirical analysis supports what theoretical literature and previous studies have
concluded, that real options are essential in justifying irreversible investments such as housing supply. In
particular, the time of starts was observed to be a crucial time in investment decision-making in a market where
large-scale houses are sold in advance before construction. The results of this study imply that it is necessary for
policy responses to minimize the uncertainty of the housing market such that housing builders can provide stable

housing.

Key words: house price volatility, housing supply, real option, pre-sale housing market
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