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Estimation of Hedonic Price Models and Construction of New Housing Price Indexes
— Using Time Varying Parameter Model and Chain Index
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<Abstract>

This paper is addressed a method for constructing house price indexes using transaction
prices. Laspeyres index, which is made of appraisal prices of sample houses, can't be adapted
as a method for transaction—based indexes. The method for transaction—based indexes must
have abilities to control the difference of house attributes and the change of their intrinsic values
over time. And indexes must not be revised when new transaction information is arrived. This
paper adapts the time varying parameter model, one of hedonic price indexes. The model has
advantages to get over the problems. It consider the regional effect on hedonic prices and the
spatial auto—correlation in error term. The model is applied from Dec. 1999 to Jun 2006. The
data is obtained from an information company so called 'r114'". And this paper produces a repeat
sale price index to compare with the hedonic price index. The hedonic price index by the time
varying parameter model appears to be more stable than the Laspeyres index which 'r114' has
made. And the change of the hedonic price index is similar to that of the repeat sale price
index.

FH o EYTUHE, FEOMER|S, ANHSHSEY, HMXe, AA2f7HE
Keyword hedomc price, housing price index, time varying parameter model, chain index,
transaction price
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(linear model), W2 128 (semi-log model),
o]Z=2 172 3(double log model), ERAE 1 28
(translog model), B2~~~ 2 &8(Box—-Cox mod-
el) To= throld 4 glut.
o] T ojHl B AREE ZR17tel theh UnkA]
o]&2 glov, o7IME FAo ajAldellA
A o] 7o] gl W17 3 (semi-log model)
B}, W2 1R (semi-log model) T8
ST FErHATe] 1S vlaA & HolF
5449 gk ©h9] Wsle] mE FerhA9
EjA] WskE Aktel] golsithD. Edfiaw
2(translog modeDo|} BrA-FARE
(Box-Cox model)o] g9} g 7ke]
HAE F H st BAFANE Al }% Al

RYor Aes AT 45 F4E 29 FH

wi7] vk 7k glet o714 ARSEHA] sk
Hh 2R T A3} o] diwart v
Aol A4 (exponential) 02 FHFE WA
now s Adeas 3w
#(non-linear) ZFeltt 714 x; (=1, k)= i
A FESARFE ogvlehd, yo WA 5
7HAE vtk (9 g, (=1
Gt i) FESAdWae] Al9(coefficient) S 2|

n)3ic},

ro
N

o o w@
>
Y ob

l‘

2
N
i

&
>

M

N

N
—_

rr

K 247 45

e
<
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3% Aol (a9 ),

W2 2 H(semi-log model)ol|] wel AHARIE
g gk ARESISITh

AWwrEA 9 3 542 BT oy)e
< (realpy) Alolol tg44do] Edleh= A
s o] pyst dDY(—ﬁ'c%k‘Ti—’Fﬂ A Abe]
zfol)E W
= Aol 9] 7‘4015 ZHZﬂ;TEH’b‘ FYL}E"HH Tl
S A FEZFAel Feks mE Z o= FgEo]
WS Tkl AAsdd oltE
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Ho >

dpy*rest ¥
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Aol Aot 245 Y 4L 2 Ao
2 ) 53] AR ol 49
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5 FE(dun)e A
%S 20042 W kS ALgSloit) A% =
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35 durl=dursresto|ghs A2 WSGE T
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Eof tieiM = 0= ‘joq??i B0 tHs),

A &9 SHHEES w57} 7t ule} 744

o) et 24 Age] Aok v A0

olu _1.1}1.
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il
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17) Malpezzi(2003) pp.79-81. Malpezzi(2003)l] W2 W2 1% 8 (semi-log model)> 57149 A7S 71A]aL k.
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(OLS) o2 3748 7} itk 7M1= SAZE L

A2 EViewsE ©]-8-3lod F431%1=H], EViewsel

A= H959HMLE) o) A8 A v

method)?] PHY = &a1g]5(Marquardt algorithm)
= ol }oq g8kl Oh:]r.

A (numerical

20006 12€, 20019 124, 20024 12€, 2003
W 699 57N 45 A5 28t
Aok FAAEQ FAAYE 20039 69 2 2002
W 129 7)o =2nk A

2003 64 7Eor S7HARTE % 4

R 80.5%0.% vjawA Jogt diEs HolF
Ak d50ate] Bres vehlle FadwaH
AEJA) @ XHRMSPE : root mean squared per-
centage error)= 1.7%% d&927} 34 &2 A
O 7 LEpT.

Durbin-Watson &% 1.98% A7) o]
A3A = Ao HATth IMEAHc 2% A7)
T AFE HAAEE, AVde] gtk A%
THEE 5%9] frolae stllA 714 4 gldich
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25) D=0.001573x2—0.035624x=0" T
ofcl.

E1, 22,651 o]F= 23
o we} Feshe] Pake Ao e,
BATFEE Ll s dlglE B
2o 95 nglor, WA W 439 uE
(small): olilse] $E8E W 5, e =
33

Aol Btk 71 el A wA el 9%

[go] w845 WY FEsAL skl Aol
o &3 A Hd 7PAF(rest)= oldUR ST~
‘/] O U:] Zqﬁ]_’_%)\- UH“C[)‘ ﬂﬂ] L]'E]-

Wk QA A olulEd A WEe] ke et
Y= floorsreste dld]2 wloj 9] K55 B
ek

A% FES Uil A 7PES(mult) =
o/l & wiol2e] BEE Witk the 2]
E%‘_E}Wﬂ TFEToEE dit oltERTE
3 7} o] Y= Zlofth
x] 41 Ak 7P (stat), A& 7
WA (scdum)s 25 didz &
2]2=8] 55 Btk 2eu BAZA 9 ARlE
UERE dcity” ¥5E dilahs g Se)x9
PEE 0ol W, A AFSAAAe AgE
Vel d-center’ W= o] 20)& nlo]f~9]
55 2ok

“envir), kL

Aol w2 T EA7IA L= E}x]tg =47}
Zo] sk g e 2t 22 R5E Bl
o} = A3k 9419, xg;uu,\wo] 1o 7ol

R ik 03} 22.647010) T12]3L gp/ge=0S W3R b 11.32



I3y pysstattd multi+envirol

M dldihe g F5) ulol

S ESR 2
QxpRke] 27139 Al

741494 Tr94”°l e s
Tk AHA. o5 S0 A
=5 i obtE 7P (rest) 9} A
aF4 oA W (stat), 13]1 A
g FAAR] HElE HofF
py#stat, floor*rest, smallenvir
<o W AL AR
ofshA] o2 Aom FAHHUG
Eﬁég AW E( )= 76.05%°]
o, FAE Ry 74.90%0]
‘,?iﬁ]r. Durbin-Watson &%
2.029¢19, LMAAo = A7)
I R E AAs Ay} 27|

01 fithes 717HdS 5% #2
T 8l A 717k 5 fisitk

2} wigee] AR S}
LB Thee) < 3 gk

E| 119

CGE P TS SRS $4
o 20034 6¢ 20024 12¢
A4 t $AF A4 t A%
s 7.00624 90.4206% 7.05443 79.7447+
py 0.00745 0.0727+ 0.00505 3.0551%*
dpy -0.01127 -3.6689+ -0.01428 -4.2022x
dpy+rest -0.01425 -2.8538 -0.01152 -2.0918xx
(dur1)"2 0.00157 5.1444x 0.00147 4.6411%
durl -0.03562 -4.4966+ -0.03495 -4.1058+
rduml 0.06999 3.2276% 0.08360 3.5842+
rdum? 0.06159 31041 0.07429 5.5254%
dsu 0.00381 4.8908% 0.00454 5.5254%
small -0.54817 -5.8567+ -0.41709 -4.1387+
floor*rest -0.00622 -2.1921 -0.00044 -0.1341
rest 0.22183 3.5664x 0.09180 1.3210
multi -0.51249 -3.6121* -0.31788 | -1.6557xx
stat 0.15147 2.324 45+ 0.08413 1.1319
envir 0.02423 3.3902+ 0.02415 3.1450
scdum 0.02945 3.5608% 0.03316 3.7722x
d_city?2 0.00111 4.2379+ 0.00103 3.9688+
d_center2 -0.00451 -2.5909+ -0.00315 | -1.8392sx
py*stat -0.00411 -2.8158x -0.00185 -1.1099
small#stat 0.36738 4.3593x 0.48420 5.0945%
small+envir 0.04146 2.2076x -0.01300 -0.6339
small*scdum | 0.08330 4.1948+ 0.03738 1.7310sx
multi*stat 0.39893 4.5073%* 0.32545 3.3406%
multi*envir | -0.11391 -3.1782+ -0.14759 -3.2255+
multi*scdum | 0.12918 5.5511% 0.14047 5.1103+
AR 0.56892 15.7850+ 0.51144 13.1650%

F0 (e o) =
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ARPRAEATRE L FAAG gho] Alzbel wh W Hitghs AMESRE We] 7|EAId A
g} Wxstia Ba 9ok A 20039 6€3} %@ﬂﬁ2®1%ﬂ&@ﬂ~%ﬁ%¢@%ﬂﬁ%*H%
2002\ 12€ Afolell A< gro] WalA=A| 8&3%@01m ]

g EIsl7] el Wald AARS si3lck A44 7 igeR % :4ﬂ>zﬂg27b}ﬂ i3

o A FAAkel Abol7t flvks AT j4/‘4Z1’“(Fisher Index)7} Stk of71M= Al 7H4]

~

Ao 1%°) froj== slllAl 71ZHE ek, S BT AME) REs @)
aglal Al
<GE 4> Wald #4 HIaE 9lste]
A%7h Wad A% | se Vs
ujj v 7} A 5.3

2003 64 715 28 20029 129 FAAGHS B A L26E + 14 0.0000

[eR=R=1 x]f"é
sl Byttt
kol A Ak H.

20024 1249 71& B8 20034 69 FAATHE B A 48.0269 0.0054

3. E/IARES o]8a ZeARAS: A4 IThA T HEmjE|7}E B FEle] o] W
3] etk 7MY slell F 7IRIREe] A
sl SRS FARAE VIR A T ) wsae ol gal] A48 e
E7HAAE sl Sl AESIITAIY el = el RaolA] oollA] Bk
& AT AREATER S ABSIZ 3t g = )7k Ale]e] kA wslgl TS}
3L, APEAFES FAAE 7] 7IFEE g1e) A E.
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of whe A7 gebd = ok BEe 54 719 R gk el dis) g7k Aol & 4
SANg Begks ol8sl] AE sk, itk ofw) A ] 2 F /RE T FE)
ojlf SN fe AT TA AT A A9 Frhge) @k
gt o) oW 7|9 S Bk Aot TAHR] APIEE WA, F 7131l AA

Vel met AL gegee, RN B 44Nt ol ARsT ded 2 A

26) 7124 75 WS 9] eslolelA(Laspeyres) WEATLHORNL B2 ahev, FULHol B
144 Aol 9l Sastolels ARgs S50l § 5 A8 A gol oA e A el

Rang g,

27) 3|(Paasche) HEAFRE o2l s -2}
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