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A Study on the Construction of a Transaction-Based Real Estate Price Index
for Thin Markets in Gangnam-Gu, Seoul

gt & £ (Park, Heon Soo)**

< Abstract >

In this article, | examine both the hedonic and time-series approaches for constructing real estate
price indexes for markets that have few transactions. The thinness of the market does have a
marked effect on the precision of the index estimate. The index from the hedonic model by using
time dummy variables loses precision rapidly when the number of transactions drops. The
imprecision is manifest in a much more volatile index. At the ten transactions per period level of
market thinness, the imprecision is manifest. At two transactions per period, the index becomes
wholly unreliable. On the other hand, the time-series price index shows much better in thin
markets. It is more parsimonious than the hedonic price index and also potentially more accurate
and less prone to outliers. It remains close to the true index when there are small transactions per
period, and it does not have the volatility of the hedonic index. When there are two transactions
per period, the index itself is stable, although it is prone to sample selection bias. Nevertheless,
the index retains reasonable precision, and the estimate of the fundamental volatility of real estate
prices is good. It achieves this by linking current transactions to preceding transactions, thereby
increasing the set of comparable transactions on which to base the index.

= M o . AARNTEER R, SEISTEY, ZRHEEHE
Keyword : Transaction-based Price Index, State-Space Model, Kalman-Filtering
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e SR FAAANSE A
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o} ol ATEE A F X
A Al ARle] Basdels
E450] WstelA etk 1Y sjoln] Fap
& A2Klag)ell thste] 391417 7HAAE A
Zle W 28 (repeat sales model) &= Bailey,
Muth 2 Nourse(1963)2} Palmquist(1982) 177}k
dzAelt. F MAls FHrHS FE54E
SANA THAAFE ek SATHARY
(hedonic  price model)©]t). EA7IAEYL
Lancaster(1966)2} Rosen(1974)2] SAtollA] =1 o]
4 Bol vidEI. FEAAg Al o
A= o] F B o] Wluet 7 Rygs A
s oA s stk ey oyl
ATe A A g AgEE QAR
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TE50] tF-o|tkBailey, Muth and Nourse,
1963; Case and Shiller, 1989; Case and Quigley,
1991; Case, Pollakowski and Wachter, 1991;
Meese and Wallace, 1991b; Clapp and Giaccotto,
1992; Goetzmann, 1992).
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Can and Megbolugbe, 1997; Goetzmann and AAdeh= Aol oE &0l 71 AFE vhd
Spiegel, 1997). I olf SHEAHoR2 Alws) (semi-annual) A|5*4 AA7Hannual) A== 2HA 3}
st 7HAAE Ak A9l AAH ATt © oktelth o] A9 AgE AREE HE
Aof AlFAAde] BrFssl] wlinelth (smoothing) A|A WEHE WA FATo =N 2
B Ao JARETF ofd s A el EZYQ A4l d=d ARE Agse A7t
st JfEAlEe o3 7FARFE s W ATk Geltner, 1991, 1993a, 1993b). H3F AJ7HH
off tiefix theth Ssl, Adlert v Aol 2 A= A& AP A (monitoring) ET-=
A Fs MAASTE sk el tisiA A SEE sk Zlo] Hr
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Ao FEAEE APH o7 AgErt W MAAGE F487] 913 WHES AlAlskaAt
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A SAsk= A2 Fasith 5al, A A7 Aust A AAdES ek W
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sl 7|3kl ek AREH] WeET AY w2 AAGe) 7|23 TFAR = FAel A

TER Y MRS 743 5 AR " Az @4 AdE AsE dArFIeEA
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tl(Schwann, 1998).

InZ =Inf_,+Alnf (1)
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702 Kuo(1997), Case and Shiller (1989),
Meese and Wallace (1991a), “A7I/NE<d+<d
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AlnZ ol t3ll, Case and Shiller(1989), Meese
and Wallace (1991a)= F8I7}2e] 712
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FAANA oA APE REN iR o3
sb 74AAS A tigh wetake] goltk Case and
Shiller(1989), Geltner(1997), Goetzmann and Spiegel
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(IP 1) e AT olmle A A% AXE Eildiffuse) ZHHEE dae]ES AMgsit)
(20069 19-2007d 59)
. A=
B AP G AANARE A}
S35tk Aol ARESE 2R 20061 19 1
- 2007 59 Afolol] AZlE AAYAEZA F
SANFE AGAAm), P4 G245 5*?, ks
AT, FYRTE, A, ARdS A
7loltt. AAHAIE = s A B Kt moct.go.kr)
(B 1) 3vY 28 34 23
2 231 23 2 23 3
T (A AA) (A8 107)) (A 27))
343 4,1215 (114.755) 3.5567 (14,035) 2.8340 (4.135)
ZgHs 1.3997 (188.017) 1.5131 (28.523) 1.5117 (15.077)
AEAS 0.1148 (23.523) 0.0887 (2.468) 0.1896 (2.600)
DA PR 0.2455 (71.165) 0.2623 (10.401) 0.4065 (7.652)
Ak 0.2076 (33.297) 0.1960 (4.375) 0.0281 (0.295)
JZolulE 0.1271 (12.561) 0.0438 (0.629) 0.4301 (2.664)
200602 0.0246 (1.727) 0.1638 (1.385) 0.1549 0.719)
200603 0.0920 (7.183) 0.1160 (0.972) 0.3782 (2.032)
200604 0.1240 (8.593) 0.2138 (1.808) 0.2860 (1.433)
200605 0.0771 (4,651) 0.2596 (2.173) 0.3708 (1.555)
200606 0.0676 (3.019) 0.1854 (1.542) 0.3560 (1.967)
200607 0.0939 (3.823) 0.2904 (2.472) 0.9069 (3.986)
200608 0.0637 (3.295) 0.2444 (2.085) 0.4286 (2.307)
200609 0.1176 (8.231) 0.2483 (2.062) 0.5391 (2.458)
200610 0.1901 (15.127) 0.3201 (2.725) 0.6482 (2.545)
200611 0.2574 (17.560) 0.3987 (3.411) 0.9749 (4.129)
200612 0.2509 (15.739) 0.3065 (2.579) 0.8444 (3.924)
200701 0.2058 (8.634) 0.5781 (4.885) 0.4172 (1.808)
200702 0.2749 (10.324) 0.3357 (2.813) 0.7543 (3.779)
200703 0.2531 (11,087) 0.4484 (3.688) 0.9058 (4.713)
200702 0.2253 (8.703) 0.3110 (2.609) 0.5171 (2.419)
200703 0.2267 (10,029) 0.4369 (3.648) 0.5349 (2.835)
EEVEY 7,223 170 34
AARAS 0.8667 0.8554 0.8572
I3k -350,59 11,5944 12,4565
RMSE 0.2540 0.2590 0.1677
F (Ot gy
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< e A ARY FARE nolF e el Taw el
3 ) AAE B9 ﬂZJé Adb= A (7)9] FEHA
39tk By 12 AAY WA AsE ARES )
. (stochastic process)S 7FAste] F743 Ao|u}
Aotk X3 2+ AT} v APES 7MY ; ‘ i
FEAL o9l A7 b wskes 3k
Aoz epd wgog vjd Ad A8 7k _ 5
oo G7F 191 A8 AR() o2 AAste] &
o doHoz 10719 HAAY AmE FET A
2) AAE By 4 A3
23 1
]ﬁ_/F ] 2 ] |
(HA= A (AA= 107H) (AA 27K)
R 4.0930 (12.526) 3.6989 (10.765) 3.6378 (4.242)
R 1.4024 (3.094) 1.4957 (21.147) 1.4390 (8.187)
AEAF 0.1108 (2.196) 0.0984 (1.991) 0.1521 (1.267)
A<= 0.2454 (2.472) 0.2518 (8.664) 0.2848 (3.015)
Alek2] 0.2129 (2.693) 0.2077 (3.797) 0.2376 (1.296)
TZoluE 0.1276 (0.764) 0.0592 (0.886) 0.2629 (1.279)
AR(1) 1.1145 (2.412) 0.9229 (2.715) 0.9284 (1.866)
o, 3.3626 (0.403) 0.7045 (4.077) 0.2827 (0.485)
e 1.1197 (0.088) 0.0920 (0.358) 0.0321 (0.106)
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(33 4y AElEs} B ARoAe] 221 S AelA s DAt sy 7HA Al
(B8 3 A9 Hlel] AAE 7M7) tAH o e RS

& o low, AAlX|geeke] RMSEE AIAE 7}
7
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AT e A HAT F ok

AR AR e Ao sEy e
o3 AANGE A5e] WEAo] FA] el
Atk A%e] Heo] WolA= At 9)

HEgdol AXA HH XEZEQ T4 2l
1

g sy AR AAIE AlSE AAASs Eabe] HES U] sl BAls) ook wa
vlatstel U Sloldk dms AAATA W gsg) wyage A48 A1z2 Age o
BN S B A Sl 2 nags el el 052 olojAy] ahl
A & = glom AAHRAEST) 2719} 2ol ool tat s Ankelo] 1 aslt)
e s el i 2 A LTy wpae slze AEAQ dmy
Ak A5 WEAS FEZLQ P glof 2|2 wplo] glokAel o g AlAle BA u)
Akt geke vXA =] wiitel] X2 Bol| ola A5AAS AAEIATE HwY 2
Tl dast, 2 16709 AR HuESE Algsle] w714
<X 3> Ty 7HEAXY AAE THAAS o] WHAQl MES Exjste] 248 710]3L Al
o thet A|4=2] Ht oAt} AA|A|G2le] HtA} A wmae] ZAAI= A (7)e BRI
2203 = = o) -
CRARRMSE)E Mlarste] Btk AT ohagtic process) S P39k Aol
FEIL o9 AT b Wekes Ak
(3 AAE 28 4 29 7 191 A1 ARA AR() o2 d3te] &
=291 =42 =93 E3ge] eafske] Al ogﬂr 27184 B
HS (A (A (AA= e
) 1074) 270 ¢ F NS FAsle] dL Aotk AAG B
- R R B PR e Y wyol nis| Fgsjoiof s By
PFeA 21287 163778 39.4779 o] /M7t 1670014] 2702 14717} ZoiSo] A
RMSE . 22,1924 74 4774 HIE7) gk APME A E4E IA
AL FHARA S AT = e AS & 5 Ak
Pl 28.3437 11,9280 29.8896 ANAE 2o o8t BaFAe A A
RMSE 3.1465 11.0477 24,4754 A2E olgdt swY 7HAR 9 2AATe} 2
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