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Analysis of the Dynamic Factors of House Price Using Rent-Price Ratio

< Abstract >

In this study, research is being conducted to better understand changes of the dynamic factors in
rent-price ratio. To implement Campbell and Shiller's dynamic Gordon growth model, the Vector
Autoregressive Model(VAR) is used to estimate the expected future rent growth and real interest rate.
Applying the dynamic Gordon growth model to the housing market allows the rent-price ratio at each date
to be decomposed into the expected present discounted values of rent growth, interest rate and risk
premium over real rates, and identify shares of these factors volatility in rent-price rato total volatility. As a
result, real economic factors such as actual rents rather than finance factors such as the risk-free interest rate
and risk premium were more important in house price fluctuations. Changing internal and external conditions
such as the global financial crisis in the housing market contributes to change the covariances among the
three components - expected risk-free interest rate, expected risk premium, expected rent growth.
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Jdi=-ujui7tAe] &9 W59 79%7t 7IHidt &
ol sl WSt Aoz UERT ol2fgh &
IH= Kim and Lim(2014)1} Campbell, et
al(2009)9] FAZAme}= &to]7} Qltt. ol A9l 43
o= Zlaql g dolAtent 7t g e
ojgio] ZlcUch 2Rt Ak R-ool lAu] g0 s
of & acloe stg3on, o F ¢@Leuelo) o
go] =) Uehde}. ol ofet 2§ AHTAIA financial
asset)y} ¥]eh ZubS Bojal Qlokal 9rs]a 9t
Jejn & o2 dolog = AU e/dE ol @A
o] zotElof Ql=t o] 2 <lsf IEH%‘CHE =]
oake

a
&
2

1x oXx

Z mu o i
2 rlo 1o riy

p o
Hazogdats o HdAE 2ol 9l
Flcegldolateat s A gl 89 4

), —26011(5“50,) —2c0u(11,, ,) OlCt. [EfEH Rref =4 207t dA LtE
|

0, 11) 7t S4BHH £ Q912 o] MBS HOITH: g U
BRI ol ATEAE Eomre 7g ojojstct.

dl



ST AhE-ojolrtEu&0) WSS oF 5297

3 102 BRI 7|jRe Fol g

3} BT EL AhE-Thohr s g0 W

2 Aot 9ot 2o T JH

02K 3 2Qlo] W T T & glo] oj2dt WE

2 ANA AR o dhE-ohulrtEugo] WE

2 WA =k 7Ry dolA gt Jf At 2

So] olajgh 0] HUAS Wol: e Agaolat

& Zlojet o &sh oty £

Tohg FAIsHA Ho] ol ZEuhujRChs QAR A
]

Adeddtet niZHA = 7t dolate st Y9
zZeju]go] 9] FHIAS 7= ez UERA]
Ot SHEOIA APAISHHE ¥le2 3A] ot A= -uf
ui7HAeled] WES IRt TS IA ¥ e
2 U o] Fe4a0] JuuArt 39 f27t U
Ebbe €491 5 b2 Kim and Lim(2014)& o]x}-&
o] stislle W FEIVEAC] S5l AJEsHAl 27
-z oll AR AAS2 ofof tigh Yldmafu|do] &
7Fst71E 71dist7] miZolal Hitj 2 =47
Y mfojdo] Fo A Hole olfe ¥
7t B7tohe & FE7EA0] S5 -SSRl £
SAol g zuldo] G55l Wizo
At

d 2> duiz-tjoiriAeeat Joi=-ofol
7HHleS F/dshke sl izt i AAd S B

ZaL It} o] Al 2R19] Al 255 B9 V|HhR¢

dolrte A HAZu[ge) HE2 TA] oF2 v

Zdiddis $7He9] HE2 e 2 WEsEs 2olY

<13 2> YC|E-OHO7FH| &2 QC2-oHoy
7t4H| 89| 8 AE(factors)

A St RaS Hola Stk A Zledt tie o
diz-tioiviAel&e] SN 71 2 £S5 A
ste 712 dgEx 7IHolAteg ¥ 7|Hio]
I&2 stFAIE Holil ot 7|t 2/ d &

Do)
ol

e AS5AE wdoey 2o AAAZL et
Aee FAY 5 Yok
v. 42

B A7 goia-tuprtae 2o e WE
ORI BASS AT AAES WSt 9

L

e ¥E S 13siitt ol
o et

]

1

g 27stac
o]gjst @A E52 AAsy] 9a) 19999 19 EE
20149 129707 A=e] D AIR(F TEA|S 19271)
S ARgsto] WEXE ]3] 2 H (Vector Autoregressive

Model: VAR)Z2H-2 FA 513t

79 APANES QoA ey 2t
= <
]

s
)
&
el
Pa)
=
N
N
Rl
i
Do
o
n
>
o
i

Ho to o2
=
>
ol
o
4%
0

[1=Iteh

Tﬂr\oﬁﬁoﬂm\ﬂ\‘_ﬂi—_@
o
o 4
Fru
&5
=
) oo
Y,
o Mo rE
I3 s
o
°
£ o
o)

N
(o] _IT‘ _r‘u-‘
= > rOl'
Q -

5 1o

:;i 32 b
of £ o U
Cony 4o N e 2

e

ball
-
)

ol
—

Ir
4o
M -

o

N

>

N

N
M

ol
==

ol

9 o

/e u}

23

> %

uo
MoB g pd o rE

ko
o o
>

lo

tu

Lomy |H oox aY ol
>
Ho
oX.
=
ko
rO
10
rE
ot
o,
n)

o X

i}
I
o rk
o
rr
>
o3
2
>
e
b
wmor

[a 9]
o% L omo rO yx
P 2 5 =
=

Jo o2 oo

.
ol



Ei71A9] HEoA o dEt 2 22 AMAISHA] =
Aow YR g mejujdut= 9] AHiAE
Ho|il 9It}t. Himmelberg et al.(2005)2} Hubbard
and Mayer(2008)2 ZFEAIY 270 FE71A9]
252 ko o]xgut thE7]1&0] YatolA 7]1Q1sHct
1858|1911 Dell'Arriccia et al.(2008)7} 2
T a49 T&

ol o

i
4o o
ol
=1

=
A7 4 ok A2 5
w Fapy

.2
=7HA0) :’711 Oé%% oJA]

A}
(o]
x| £tk 70l xtcm e ojxtgoE et
A

=)
(ST T =
o > e
ia)

,,
ol
-

N
ol
ok
rr
P
n

1ol 7||Re ol A a
gmejulgo] YT} o
HBWAE Holw ], 7IE AN H3 A
a7hzo] 28] 445t 23] theol et
oletel S Fe1tol ) i 2

F SU= sPtiEel YA Zos uel
sl RO TPl Ee] $AH 02 Sl
AT 9 o2 Yehtid) ofzio] glgn
R

Eoﬁ]l
O_,
=)

o2 mlo

&

lo

e IptiEe 7P A50] FYNICslEietE
o1 oAl oiR TP EASS FAA B
& FeEa g0t WY Wo| irt. Heh Hot
=02 Q8] P SAIE ofzio] wolx]

N[ B

(R RTe)

19) S7(2012)0f /3121, 654 0|4 2172] H|
£ w2 WYY HYo|L,

20) 7143t ol Ho[H|% MK 5 oF 75.8%0 S
HYE g OB 24 HOHUAAHARL, 2010)

O oo

S 2000 8% +=0f|M 2010 11%=

Sh= 5490 FO| 2010HS 7|z

ci-ofoh7 15189 SHaL0|

rs
Hr
ax
gl

A HAN Fest Zadich F5 RN W
sh F4¢ et wlojul e Alckel 28 Teln A
FAto oo} 7H42td 702 BHwo] S5 1at
% wlojul g Althe] SEl= LSS Zag ool
A e Eest B AL A4S SR 2 7
Ao 2 93 UA 2 Qi FEAY Botadl
o & 4 Ich920). webd FPACkES o o)y Selx]
2oles her)Ee Jot Sut e 3§94 12t
AU A58 9 4 GlE ALgel ﬁéasm

PO
ro
_CL

o &

q. OIK}%

rTOR %
L
m
pIwg

2 F7bAAe] 0]AlE Waolck wido] dojat A
oz ch2d Uehd 4 9 A9 Waolnt. SH
HNDELP BAATN FHstAY WE I3
Agolatge] WENT A RE7HEO) WEo| £
FHAo) o 2 9@ ulAls 2oz Uepi shRe
Ao 2 27b 29l9) Fgfol AR 4R U A7t

oot b 4 ook 22 AdlehE 4 ook 71E A
of|A] Campbell et al.(2009)2} Del Negro and
Otrok(2007)> =714 QRlof] oJsl o W& &=
2 QI We|7| = ot ofof whet AgRof g
Alo] Apdat £ wrdet A19st d FA(local
level)olofo} &x] Sabgau e A A
(national level)e] 7JAhojojo} & ZARIVIE A0
E

|

FJI
[
rlr
H‘l
e
e
o
HU

=2HAY 1 20169 29 12
=2 1 20164 29 28
AREEA - 2016\d 69 27Y

715131, 2030140l = 26%2 1Ps7t o

FEER] Ao AYHem 10E0 HA MY



52 BEAEIATL A223 428
= o=
zﬂl-'_ll—_l'__l_
1. FRU2Y EF54F 54, 2014
2. 247e- A, TREAAHSH, ZICSD ST, 2011
3. AUiE - 23, "M EA| OfIE [MAM7HA L M| ZH|E H
So| ZHRQ! BAY, RHAT H20W H3E, FAZYS

16.
17.

. %7|A-I

. Campbell, J., and R. Shiller,

=, = FEAIYY 7HAEA- o7/ E
%’.‘:!21', r*f°”411l"'1_LJ H23E H2&, =it Aet

OPYE - YEE, A TR w4
F-TNM-OHOf7H A &S Suo 2, TREAT
r%_,_ ENsHs|, 2010, pp. 5-27
BRI 7Y HER
| Theh siAd”, TES Lt

%
MEAMSES|, 2000, pp. 9-22
B4, "FEIAT 2710) Sk §HR0 FY”, LS

7f FEZHAO| D|x|=
<1 A18H

01717~ M|/ REY
T A6 A

Z
A

o
A

-

o) X187 H|45, SFEEEARLEMERS| 2012, pp. 55-72
“OHOH7HE 7|2 FEE AAM7HEEe] TR,

b A62% AM15, SHAAAES], 2014, pp. 29-53
“ZEHONON7 20| SO RE A, TREHA L,
25 SHLZENSHS|, 2006, pp. 65-84

, FE ZAM|/OHOi 7t E| & EEEA0l e A,

rHEASHE A[537], EHRESAEIE], 2013, pp. 189-200

321,
A
124
14

g

e J
Ton ©

i I'—'.j-

A

=

2

. &5, “Campbell-Shillere] EfA 1E 20| $F=9|
E

_C')_O.L

MEAZ 2 B & U7, TFEAL 163 A4
=EISES|, 2008, pp. 71-105
E{ZI, UHUH7TEHHIZ1*1I7fHIEOI T
| 25t A, TREASIAT, H21Y H23, S
5k, 2015, pp. 57-69

PaZA AL, THIOJE | MO 2&|2 ThgEutet o34
-2 Q20| - )| ESk; 2010.

fH7], "ot ESAMYIE AN A", TS
FAAMIAL A19% A32, =503 H L, 2007, pp.
117-140

N, “ZE4 AT 1Z/ONON7 12 B SOl et Al ,
S&3A AM1E 3%, H=3EFAIE], 2009, pp.
115-145

3414, 2012

Black, A., P. Fraser, and M. Hoesli,
Journal of Business
33 No. 9, 2006, pp.

-

35
i

BN for

7H40 012l = ¥

[ehe]
=
|_|'T'__

2

r° ox 1%
|-oll

oN!

O

“House Prices,
Fundamentals and Bubbles,”
Finance and Accounting, Vol.
1535-1555

. Brunnermeier, M. K., and C. Julliard, “Money Illusion

and Housing Frenzies,” The Review of Financial
Studies, Vol. 21 No. 1, 2008, pp. 135-180

“The Dividend-Price Ratio
and Expectations of Future Dividends and Discount
Factors,” Review of Financial Studies, Vol. 3 No. 3,
1989, pp. 95-228

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

Campbell. S. D., M. A. Davis, J. Gallin, and R. F. Martin,
A Trend and Variance Decomposition of the Rent-
Price Ratio in Housing Markets, Working paper, 2006,
Federal Reserve Board

Campbell. S. D., M. A. Davis, J. Gallin, and R. F. Martin,
“What Markets:
Decomposition of the Rent-Price Ratio,” 7he Journal
of Urban Economics, Vol. 66 No. 2, 2009, pp. 90-102
Capozza, D. R., P. H. Hendershott, and C. Mack, “An
Anatomy of Price Dynamics Illiquid Markets: Analysis
and Evidence from Local Housing Markets,” Real
Estate Economics, Vol. 32 No. 1, 2004, pp. 1-32

Del Negro, M., C. Otrok, Monetary Policy and the House

Moves Housing A Variance

Price Boom Across U.S. States, European Central
Bank, 2007

Dell'Ariccia, G., Igan, D., and Lavean, L., Credit booms
and lending standards: Evidence from the subprime
mortgage market, IMF working paper, 2008

Dickey, D. A. and W. A. Fuller, Likelihood Ratio
Statistics for Autoregressive Time Series with a Unit
Root, Econometirica, 49, 1057-1072

Engsted, T., T. Q. Pedersen, “Predicting Returns and
Rent Growth in the Housing Market Using the
Rent-to-Price Ratio: Evidence from the OECD
Countries,” Journal of International Money and
Finance, Vol. 53, 2015, pp. 257-275

Fairchild, J., J. Ma, and S. Wu, “Understanding Housing
Market Volatility,” Journal of Money, Credit and
Banking, Vol. 47 No. 7, 2015, pp. 1309-1337
Girouard, N., M. Kennedy, P. J. Van den Noord, and
C. Andre, Recent House Price Developments: The Role
of Fundamentals, OECD Economics Department,
Working paper, 2004

Himmelberg C., C. Mayer and T. Sinai, “Assessing high
House Prices: Bubbles, Fundamentals, an Misperception,”
Journal of Economic Perspectives, Vol. 19 No. 4, 2005,
pp. 67-92

Hubbard, G. and C. Mayer, First, let’s Stabilize Home
Prices, Wall Street Journal: opinion section, October
2, 2008

Kim, Hiang Liow, “Integration between Securitized
Real Estate and Stock Markets: a Global Perspective,”
Journal of Real Estate Portfolio Management Vol 3,
2010, pp. 224-257

Kim, Jangryoul and Gieyoung, Lim, “Understanding the
Irish Price-Rent Ratio: An Unobserved Component
Approach,” Applied Economics Letters, Vol, 21 No. 12,
2014, pp. 836-841

Kishor, N. K., and J. Morely, “What Factors Drive the
Price-Rent Ratio for Housing? A Modified Present-
Value Analysis,” Journal of Economic Dynamics and



34.

35.

36.

35.

36.

37.

38.

Control, Vol. 58, 2015, pp. 235-249

Plazzi, A.,, W. Torous, and R. Valkanov, “Expected
Returns and the Expected Growth in Rents of
Commercial Real Estate,” 7he Review of Financial
Studies, Vol. 23 No. 1, 2010, pp. 3469-3519

Quigley, J. M., Real Estate Prices and Economic Cycles,
International Real Estate Review, Vol. 2 No. 1, 1999,
pp. 1-20

Rambaccussing, D., Predictive Regressions of
Dividend Growth and Returns, Working paper,
University of Dundee, 2010

Said S. E., Dickey D. A. Testing for Unit Roots in
Autoregressive-Moving Average Models of Unknown
Order, Biometrika 71, 599-607,1984

SCHWERT, G. W., Tests for Unit Roots: A Monte Carlo
Investigation, Journal of Business and Economic
Statistics, 7, 147-160,1989

Sichong. C. and C. Yingnan, What Drives the Housing
Markets in China: Rent, Cost of Capital, or Risk
Premium of Owning Relative to Renting?, Working
Paper, Xiamen University, 2008

Valckx, N., Price Dividend Models, Expectations Formation,
and Monetary Policy, HWWA discussion paper 217, 2003

ci-ofoh7 15189 SHaL0|

st

=4 53




54 SEASIAT #22 A28

VAR 28 F4s5P7]of IA AAIBZA 0 Qlof 1 A, 1Al I, THAHEN, &7t E R
APARI FAIZ AAIEAL =S| P /d(stationary)g FHLOIM = Dol EANSHRI oW 1A AREeE ¥4
daliof st=dl ol& 9t Zo] @ Aol <’ ofl = ©9lol EASHA 9= Aoz UERTh vhHo
1>& ADF(the Augmented Dickey-Fuller)3d&d 7 AIAO|ALS, Yoo, 7AgESEe| Aoy e
W Bolpa ot Ol A2 ddis, dAE TelZo] EASHA] = Her YT

HEE E 1> O 49 2o
SEHS 24
=:]

" G e G FAI™
oz -1.75 -2.56 -4.40%* -4.39%x

10|2tE -2.97%x -2.56% - -

A za|o|y -3.12%% -3.42%% - -
BHEIUT 0.43 -1.21 -3.45%x 348+
154[0] 421 0.02 -3.74 -3.72%* -3.73%x
7t 208 21 -2.29 -2.28+ -2.88+
FE -0.53 -2.90 -4.63%x -4.62%%

It EgeAmE -0.53%* -2.90%* - -

2 1) HAARIE k=6 HER LIQLE YIRS D250 122 AHSIHS. M A|x}0| Eﬁi 42 Said and

Dickey(1984),Schwert(1989)= AHZ37|(T)Qt H|H|5t k7F A2Zo2 2715 AL AD
T30 22510 AIZ37|=1920|% k=6 HEOl.
2) *, xx xxx= 10%, 5%, 1%2| {2|4£=0|A HE7PE(HYZ0| E2[)0| 7|HEE

ZtElg 9njg
3) 10%,5%2] UAH 7S -2.38, -2.88(Dickey and Fuller,1981)

0| Efiste Hol=q|,



UTY-DjO7 4 89 SR 40)

3t 54 55

[

<HE ® 2> VAR 23 2% At
B Uz $5E AAURAHO|R}2 A= 0|
AMELSE() 0.13163 (0.0672) 0.00092 (0.0005)
HURAZHOIRTE(-1) 0.64594 (0.0457) -3.53186 (0.9942)
A Z2|0|H(-1) -0.00933 (0.0033) 0.80593 (0.0773)
BAHESALS7HE(-) 0.01041 (0.0021)
15M0 RIS 7H&(-1) -0.14897 (0.0641)
IHAHES7HE-) 0.01024 (0.0033) 0.13582 (0.0592)
AN AQE(-1) 0.39608 (0.0991) 0.00126 (0.0007) 0.02567 (0.0102)
I E SR AT E(-1)
U ELSE(-2) -0.37900 (0.0826)
HERRIU0IRFE(-2) 3.08177 (0.9531)
9|3 Ta|0|%(-2) 0.83126 (0.4052) -0.28869 (0.0688)
BHEEAUALS7HE(-2)
15K[0] 1257t
NHAHES7HE(-2)
AL 40l E(-2)
A E SR AT E(-2) -2.99304 (1.3121)
AHEHSE(-I)
AU RAOIRFE(-3) 0.25225 (0.0441)
A ZE|0|A(-3) -0.00530 (0.0031)
BAHEEQILZTHE(-3) -0.60935 (0.3211) -0.00600 (0.0023)
1540141257 H&(-3) 0.09837 (0.0640)
7HAHES712(-3) 0.00946 (0.0029)
FAM49lE(-3 0.21071 (0.1011) 0.00244 (0.0007)
It & 28| A TR E(-3) 4.21097 (1.2648) 0.01175 (0.0036)
Wald 72.66074 2798.82406 186.36520
=4 2EA = 0.24008 0.93275 0.48234
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