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A8l 71lo]l BAgt euAE wiwestaal sk g Yol dojwith T ek
o] #F4l, FEAds, FEAFASAHREITs) & FHFAREA 0] Eqlgel uhet

THE QI FEEFES oF 4,900haboln, o]& ARtO R

I &
$hastil of 2140 FAAF @87 oyt HAAF(1,013%) I vl

o}
stoEts 2] 3 fEE Hola s ¢ & Utk

Ju HE 2R S8R Qe FEAage]l AV1H JFAE AowA,
QA A 714 Aol tiE Ztivh welA . gAo] Fkehe T Bk E %4
AdE ®ola 9tk olf g Al Eobgdt $AULe ¥ WY o] ARFEN o}
Ueh g A 3= S7MA7A Bk o] ZelA, e As A3 lQlent
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1) 774(2005) 9] 2004 AAARA AR T AHREE FEEkAL Q= AF= 4,426hast 29X W
3Al (F) o] EZ ] 2olA 2005dHEH 2009W@7H4] AN 3HE® 492has e #holth

2) ¥ A7eA Frg 259 20099 4%7] 3.3m'd wiuirbA (1,436%ED) ol 2009G7HA] A4l 2
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AE AA = o= S J=7 dgEE ovAvt
A 239~ AnEL(stock) o] 3] AF-EA-S S =E T A=
gt sHAE 7 Zlolth whebaA Al Foiat vt S AT F e BT
7F st AAoln, i ARG GASES IS A5l Ade 29 o

° HE7E GAA Qo] g=u ArwY o AAS AxdEe] 2 3l

Jr"ﬂ” M shr]oll kA Ad3eojop & RS A=A QU= Age
relel & 4 ok 28y e3A A FEAE I gEA VA e
AHZE B4 edtks A, A ARRE AEAY RS 9Tl ek el A,
71Ee AR FHo] FE U ES THOE AP} o] FolRtE HelA AFE
A7 ol W SHAIE 7K 3 QITh 1Eu H S 200698 FEAbAR Al
AZ7E AAEEA, 7] 7] AEAW i1 QL I AR ==
= Aol gzt FRE gefeh= Zlo] ThsaifaL, o= e F#  wAlE A
& ol AvkE 7HAA HAATHEAEE 9] 391 2010).

ole] ¥ A= WA MM AdET-sat AFAY Atdleh S AbElE
ol A FALE e Slsl aeslor & ARl dis dAskdth el =
A s AF e 1A od ATt AR AFEA AZE AE olE4
o7 ARy, S&P/Case—Shiller F87FAA| G4l 8531 S+
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I MUBESM X4p o7

FHETEA AFe FE Aol B AF7F 3] gtow, ASFoR
5 o#2EH vk ARl =24 vl=e NPI(NCREIF Property Index) %}
CPPI(Moodys/Real Commercial Property Price Index), CCRSI (Costar
Commercial Repeat Sale Index) %©°] 2t} NPl Av|REAFEAAEE 3]
(NCREIF, National Council Real Estate Investment Fiderciaries) oA F& 3
A Ao o8 FAkE AEE e AT S ol &8t 7] &9l Tl A
(median price index) & A5t 3t}

v)=t AL 773l Fr)AE RCA(Real Capital Analytics, Inc) AlellA] &Ex
S 250%F G olie] AAl AdE Y A AlElE olgsto], AdETEAr A
0l CPPIDE H7] 9=z A3tz Uty CPPIE Bailey, Muth and
Nourse(1963) 7} ARbgE REEwjuj &S o] §3sto] X455 APt qlom, o4

= =°17] 2l 5@ 374 (ridge regression) & ©]&3staL QIth. HEFH A2
AEAE =ol7] S8l 22 71 el Azt "ddete 271 el A Al7lel o
o} t=2A 71EXE F= 9 (time weighted dummy variable specification) &
ARg-stal ATt

CCRSIE= Costar AbelA wristar Qe A424, CPPI®F #o] Bailey et
al(1963) o] Whnwim| &3 o] g8t AANI} 48 A5 st vk gt
2o CPPIgE g 2507 g olske] WY A Atdle Ao Aol ARE4
o 7] 9ol 2 dwech

olglele HH7FE ol&st wiE doigeE (income return) ¥ AETolE
(capital growth) S AFg3}= IPD A4=(IPD Property Index) 9} AAH714E o]
g3l A5 4bgsts S&P/GRA Commercial Real Estate Indexes(SPCREX)
5ol 9lom, NPIs} IPD A7, SPCREXt= #-54t stdFo2se S8¥a gloh

Sl e FEA A AR SREAR ] A5 Aol w2

3) 71} AAISE U&L Geltner and Pollakowski (2007) ¢17-5 Zr=xsphd #u}
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5 RO gth AYE Heal 53] 3A A5 #HE A¥AT= 20059 -E
200974 A &Aooz oo FTh(o]4d7 20055 2007; 2009). °lE A+ 3l
Y7t BEa wiEuung 5 ooly] 7K BYE o] gste] AE e
ok RSO BFog ] At Az wy wby] @9 g dbef] AP E X Eale

a8y 2006 o] % BEAbAIA AR QlE eIA FHAREE E85h= Flo]
o

T R evA Agalgo] o] Fo Rk HA

ThsElAEA, Bk @ ke
9] 321(2010)& AAY AZ 9} DART, HER 1A A8 58 olgsto] Ags +
Zstal, 20009FE 200997HA] MEAlE e eii AFE B7HEE A
stk olE0] AFFHLS Al o] 83 RE-L Bailey et al(1963)0] Agtet Wy

o v . g o] o}

2. 74 Idd=9 Al

21 8=
F=o HEAh HAGES 19919 5¥ H" A= - SAAY A AA HER
REl AGZE H7l AlFEith 3A fd AdE - SAAdAE FEE8 Feat
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index, Nationwide Anglia Building Society House price Futures)¥ A
=9 V1A o|ZEE VBt A S AgE V2 Ao R AREShE B
o|z}-& AE (MIR index, Mortgage Interest Rate Futures)©]™, <¥ 1>3 72
S48 7 A

FE FEA 7HAAES IPD At AlEsks AlE Fsat AR A4S
Z|ZAFE ARgstE AYEHEA ARV A
Capital Values Futures) ¥ 4§ Yuls ATE 7|2HTE AREShE 48

b g A& (IPD Commercial Property Rents Futures) & ©]5o]# 3)ith
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{H 1> NAHP Index and MIR Index M=

Bt NAHP index MIR index
Al kS 1 A% (index) & 500 = 1ZE(ot) & 100,000 v-=
Aok 3¢, 69, 99, 12¢
Y Aok thg oA WAl il | Al AR FoUdRRE Y ¥
HF Add g AR Sy w71 @4 11:00
Az 7il°¢% e zﬂ ALl At ] *i‘%i #51%52%151 3L
9l 5= NAHP index°l 7]% Sof ¥ EE MIR index
WEAIE 27 9:00~11:00, &% 2:30~ 4:30

%7] : Kanak Patel(1994)

A9 A% - gAARRe AdE A FAEEES A ALELE WY S
PEA A V)50% A% AAA EdE 7 & Zolet AztEglet Tet of
HELS 4R A 549wl SAHAt 44 A Jbg 2 dAe F AR
FAHEL R WA e REA bPYE] o AFE] A3} A K] RE
Aol Flal PEA FANFES Eeletrhs Holth Aue $HS ARE
o Wy wE3} AR RAOE olojA AdFL 2AsE A TS

F oA 9918 725 AFEe] Ytk AW FHA AFE A7 T
HNAAGE T EAFE AgS] AFEYE, AR EASE BAEOL 71
o gglth ol 2 A5 AR ARE T wGEA ke A9 2,
A 7% ek okahulo] AFEe] wolA Melub WStk A% WY FEAA
FOMES B0 YW ag PR AF O 34 RE Adg vE 2 Ad
22 BAS e BAYES 91 A Y A48

A o) F 2005974 GFelE LEAT SPFFE AdEA @il 2005

]

W 197 IPD AFE 7|22 3 AYE 5t sAdFe] oAl A7) A=
gk o] FgdES IPD Capital
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+ spread (%) sith WEAE HE
o4l LIBOR + spread(%) & A53tal IPDe] AzF ARxb0] (%) & 5 $Hrt.

olglel AU IAFCE 2009 2¢€ IPD AFF AAEFO (annual  all
property index)& 7]%Z 3t AEo] F3 IJAALEFAHAL(EUREX) o A5 o
A E A=A

FAE JALE S 2= TFS(Tradition Financial Service) AbellAl 8714 %] 4=
9l Halifax House Price IndexE 7]ZAMFo =2 14, 3 5 wh7]o] A&
3l Qo). 71x% A 4+Q Halifax House Price Index® Lloyd <3 1%
E71A w23 Halifax7t o€ 28 =9 TR, sy 749

TE o]&sto] AskaL St

2.2 Ol=

u) 5 AlZRL AYAIHA(CME) oA & 2006 5€ 229 FEZ7HAASFE 7x
Arr o Aed A4S dEstL ARE AFSIY V12 A Karl E
Case® Robert J. Shiller7} 713t S&P/Case—Shiller FE7FAX| =24, 71
WEFAE AAY S o83 HE BRASE A

S&P/Case—Shiller FE7}MAX] 4= BE w72 FYAILS w3 2t

AA 3 Q7] wEe), BA”, wlolofu], A7k, & 5 e 10
O Fo EAS tido® AMFET Ags e AT £ 5edd 9% 14 15
BEIF F AR BEEG B AL AFAFRG 248 H 2E8n
AT},

S&P/Case—Shiller F871AX|590] AE 2 SHAA FEE= 78 X & A
ox dEA ok AAR wid Addsrr 20061 5€5H 20073 3€7HA] Hat
400719 ANE FASHAR, 1 o] $5He d Fe oF 1500 7] AdE A
Askal 3= Ao YeRgth vls A7 A el AREE AL Sl FE7E

AA o] e g A Ak 542 <3 2>9F 2
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5) d& E°] 20061 3€ A& 20061 58 30 U Hrt
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T, weE, ol
(HE 2> S&P/Case—Shiller FE{TIAX|s M1} M
Siges AE -4
Al $250 X CSI shek9] AEA <k
HA 7HAHE 0.2 index points($50) 0.1 index points ($25)
CME Globex A& ZAE [
A7 AL A~5Q9l S 21 °“;1 . 7“??3@1 Al
_ doA~FQ £ 8AI~
QF 5A~0l 2F 24 BadmEas, e gret 2
Alokd 29, 54, 84, 11¢
5 AId Ak & vpxek e Ho (v]=r FH A7
Aok 2= g0l B R PARCWE ]
%%Qz‘ﬂ ] ﬂ .‘u-e lj\j 15‘_i U’l‘l’ljﬂ]:\:l )
S&P/Case—Shiller |5l 71% I AE Akl wel AA|
AAHA - A7+ 2438) 5 index point

%A+ A7t A RS (CME)

SAEe] 79 NCREIF7F ¥h=+= NPIE 7122 A4 F-5Avds
2] =o|t}. Barclays Capital, Goldman Sachs, Merrill Lynch®] 3
AR Fojsta glon, o] IUrES NPIE 7|2E of
Ak = ok AT} ARG AAE =9 AR NPT
MR EE SoFATelH, vl AASE 4 A (FF
o}

L
=)
rlo ﬂllﬂ
2
Lo A o
\

)2
E
-111:41__

)

lo N mlo

l.____
T
A A,

{E 3> Residential Proberty Index(RPX) A&

Aokt $10.00 X RPX Future
AR 24 8:30 — 2% 3:00
Aoka 149, 4, 7€, 10€31M€ %710
2012 3¢, 9%(36, 5d w7, g ey
HA 7HAHE 0.05 RPX index point (A< @ $0.50),
HEANA 28 (Radar Logic AR= € 28719 48 %45 4H3)
RysFE 200 Ak o)

Z3 @ CBOE AEAHA

o] 20079 10¥%E S&P/GRA Commercial Real Estate Indexes
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(SPCREX)E 71%& A7t AEAHLCME) o sl Q= HdEo] gtk
SPCREXE= AAH7HE ol &ate] @4 & wimi7t4aS 2Pk o &+

wote]l AgE sk WAoR, F7HAF A fAbsith 28 CBOE A
E7# 4= Radar Logic AF] Residentail Property Index(RPX)E o] &3 w8
AES 20119 6€2e] sttt o] AEel 7= A5+ Triple Power Law
(TPL)eh= WS ol &sto] A=, TPLS AA Ade A= 7Hs @9l
HAG 7t w wgste] 7hA BEIE FAHeE WRle ©Eth ol NPISH o
Atz oA vz FRlg AFE sk Aol ofdel TPLe| g&l] W=zl 7k &
£ o]&3 T AFEA, vE AT gy € @9y 7] 99 ofd o

£ A5% F3skn o,

:

(OB
4o

2.3 82

TFLE 2007dFE TZsto] wld WEstal 9= University of Hong Kong
Island Residential Price Index (HKU—HRPD) =A|Fel| 7|23 A%, 4 183
A|FAAI A A (index linked notes) &l ef¥ L vk HKU-HRPI= 718
FAEe] AAYIREE F48 FAULAASR, Bailey et al(1963) 9] HHEwju] 5
S ol g3t TF AAL 3749 Aoz o] wuEw 9tk 3d vkl )
A 7)ol AgAleke] FE5 o]Fa Qla, FAL FAALe] HA o 74
Ao 3d o]de] A7 EHHol FE oleth 37 FEAEAALES 671 7]
o] itz Fojatel Aol A o, Fi3 TE AFFAAEY H]
| ZA F7Fskal Q.

ot

=0
3. F&UA[e Ldy=l 7tsd

Case et al(1991) CPI A=A A#E A24s Horrigan(1987) ¢ A&
ol FEAtAg s ThsAds AASIY. CPI AEA9= Michael
Lovell#} Rovert Vogalo] QIEdolds X HAox 1973dFE spAGFC
2 AR AFeRla, 1985l Ay, AY, ZFoks: i eE sNEoR A
FETHE 1989 el & B AFFolth Horrigane CPI AEA57F A 4

gholl fItE olfrell el vh=3t 2ol Al 714 o5 =3tk ®A &l A

he

=
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o fx ¢kout bgH %‘%EEH 713;—"— s 740]?/}1 rprEgkon o

2
S8 A R R AEAS A Case e (19909 ATE B4

De 5 Y AN A FFS AE WGT 5 U HAAS B Axe

Aol M estehs Zolth o]F el gkl $ei7h Qi wAskRTHE A4

ARE el A4 Aow AzEd =% A4F Bew s At & @

§T 4 YES AFA TR FPFES A BEH) 98 A2Y FHo|

weto} & AoE Mk PAOE, FEA A% HPAFe] 1E FAReIAE

A =]

. 7S X[ol Eigh =2

e 2 == 7HARs-S AbEshe WRlell whet Bailey et al(1963) 9] 597t
Z % (Equal—Weighted Average) ¥} Shiller (1991) 9] 7Fx7}gE 5 (Value—
Weighted Average) o= :rlv‘i'—% S oth A= FHE g BEAk 71AS
Ta AEEHA & THARERks o] gete] AgE AMdehs e wikth gkt
olg|A AFE odF =9, t’\]@iﬂ T8 i8] A (p)ol Be AlFelA AMEL
A (Stock) £ LT ), FL7FEH 7 Hel gt A4 (Chain Index) = 2

6) 718k F-Fat AFE d-8dekel] thellM= ¥ s 9] 391(2011)& Fazshd HAd
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2. 7tX|7ts r=0joix| 2 o =4 27

2.1 7Ix7ts BHSOOfX| =

ke FA ol 7Er AEdE e vhE2A] AR 7 o] A7t o] ol w
T Uehs 540] Qdnk o]2 Rlal] A|FE FAsk=t alo] 21(3) 3 o] FIHA]
T APIE2AR] gkagtol A Ak S o] gete] AgE FASHE Hele SAE 7HA
I QUrk wEbA FEAE AP A AgeE AP sk
st ARl AAd o R sy ZHAX et R e A7) Qi 2 A
TolM s WS F8ete] AgE A

WA= ob A Y AT L7t WEuuA e 7k 7 vk
WAFE e A7k Wi Bailey et al(1963)& AlFoR,
Case(1986), Case and Shiller(1987), Goetzmann(1992), Goetzmann and
Peng(2002) sol &a] Hdx o] gkow, v AWFE 5% (FHFA) o4 &85
I ok =dlellA = o] 9] 221(2002), ol 9] 221(2003), ol £ 291
(2005), o7 2] 291(2007), o+, wWieIRI(2008), F4+ 2 221(2009) &
o] AJAl = AA YIS o] &sto] A¢E A ekl

v 7hx)7bs Wi le A 5= Shiller (1991) 7F Akt R ow SyWFE &
23 29 Al HAASH (TSLS, Two Stage Least Square) &% X445 AHg31
k. 77 WEE e ulsr AlFFa A9 A @A (Standard and Poors) ol
A S&P/Case—Shiller F87}AA|F2 &850 glon, HdEXFEE AMHI
Atk Idlell= TR 8] 221(2009), 7AW, o) (2010)°] AAHZI7E ofd
A AR S o] &8te] AT AbEl7E QA

M7V R A o] AeFd i vhedt 2ok WA e F
A OIEAIRD A 2215 Atolell A = W Ae vl skt 2 (4) = 04
A Arole] AE 7S BAlsks AR Y Yo 42 0A1dS gvlshH, B2
= oujgitt. Y Xo A2 Y Yol o] 1AE 2AHS onlet, B2
o 7

£ ooE g2 el 9o

o
o>
o
o
>,

BEE gk w8 (18 38 i) 4L Bt s FY 7k 08T (11

of AdEttal shd, FH Yel= 04139 A7 (P& ™ X vl A"
AN (P& &vh ZLElar AdzE HA4 o2 Al 0sk= 7HIth
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E=RA S | Ra

0, URE, o] 3T

o

LS A AAZE A @i 1A 22 el ARE A, A X 1L
A7t 59 #(-p)= 7K. dE 50 24 qE Xel v WA P&
ARy oAl wA FE(=5)0] 0A-o] obd 1A 2A1 el 242 By, Py
Moz ARET. ZIEA- AdZE HA kg7l wiiel #E Y= 09 e
7AW, 1A 7H pye WE XellM - R, 9 #E 7HAA Ak

2D FHAE o] &3t 2 (5) 9 o] AFE FHs, A= ATAA

o] 7HAS OAlH o2 EQlstr] st el & (reciprocal) ©] #t}.,

Py Py 0

Py Py 0
Y=|P|, X 0 7 4)

Py 0 Pp

0 - P
f=(X'X)'X'Y )
gy dRkR o g dAje] FertAo] ol FEtA eAtE YshA M E
B3 F Y (Gaussian Random Walk) 92 7etsld, SHWE7F &5z kS
| x= Zo] obd FEHRMTE AREE O0AIF S 7HE0] HHHAT] tAF ] 7149
FEs A He FRE 7ML oY FE5RAST S IS vAA
T = d4dstk

He, 4 (G)eld 28 A dAY FIFL M 5 Qo). o] A
7 HE ETRSRE ol g8 29A HAASH(TSLS)e] 2F9m, Shillert:
A(6)7 e ETUFE ol gdte] A 3

©) B X AN (P) S ®

FRRAZ A g oA, BY X9 B 7= B FBRwAS A Ak

10
10

Z=101 (6)
01
1

7) ol 4 (20000 TSLS7H obd OLSE ol g gomi AXe F93& 94 Rah s 7
al
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p=(Z2'X)"'7'v (7)

2 B89 FAFDE AN gol 2R, F91 Ae
(8) 7} o] 71N iyl Aake] WEO R UEhdTie),

i

of W =7
U

[e2]
3

rr

1

I~
-

’\*1: P11+P21+})51 o1 P32+P42+P52

= T (8)
1 ’ 2
P10+P20+62P52 P30+P40+61P51

2.2 O|Z& 2F

shbH, Case and Shiller(1987) & FHE 7170l FEREPAA (Gaussian
Random Walk) & 7FA7] wiizel 3 ®iAl AdAl 3} vha] Adid A A3 2ol
7F dojA A =, FEak A SoR sk JdXEA, FEEA (BRAY, =3}
9 W3F yeh A Ee Al SAdR T AR (EAAERD 7 dd S
Hol FAbo] F7bsh= olFate] AR 1 ekl @A) Standard and
Poor's (2008) &= o]#Ats BASH] S8l 21(9) 9F o] GLS(Generalized Least
Squares) & o]&3st dwtsld 2wvkA] HaA5H (FG2SLS, Feasible Generalized
2 Stage Least Squares)2 AFE3l Ytrl 2199 0= thZrsd (diagonal
matrix) & Af7|7re] wel Frkske d49k WEhA] ke AR A E lTh

a4 o= A A= ol olyr] wjEe FAE () o]gsto] AAatEt).
f=(z ' x)" 'z 0y 9)

pE thevt ge AR BEL WA 297 AXASYOE A RYY
oA AT S FHUSER S % =

thoo] wf Ao A (s A7zl whel ®shx] k= EAte] AVE ofvlst

8) A®e AME WAR (Z'X)p=2' Y= 47 F4% & Ut

9) dwWtxog /1AL FERIYS /A Y, ol i_ltﬂ%‘rbi 7YAH 5 ES GBM(Geometric Brownian
Motion)& w27 At} £33 GBME W2 7FHSE U3 (Winner Process) & 7HAA
of A Ao} S5 TAte] AXA H
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™, A7 A5 A ()= A7zl w2l fehs Akl 2715 onEit)
aEa A10)E B3 FHE A B2 exge] 9 (1/e) = AN H ()9

eQZﬁTO-i—ﬁTlT-i-e (10)

3. 2&87| Ol " (Two—quarter Moving Average)

1 AFelA & Shiller (1991) 7F AQket Wi ujuz]=e] 227] o]F HS 3
AFE LA THAAFE AMEstaAt gtk 237] o]EE S AMEshe ol 2
2 FFHA N3 B2EEE a8y Yol

QI FEHAL Z|gtoljt A AkARE JTAHAAUAA ] Vs ke A
o7, A9 AS AniAow thE REARTE AgFlo] & EXAS A1 Q)
of AlFAdZRE FHaA7FA ] 71zke] 71 §AE 7ML Qith ol 2IAE
B

Jo
_C;L
=
X
O
o
rlr
NN

fz
_O|L
11]
o
[
~

A
AQA7L BEFAAA Hek, Z 2 Fojole ek Aok Aol o
io] ARHE Aol AP ANTRY o] AR A ol A
ol Ad| AHAA WesI7E ik oA ARelA & A ;el| e
qre slerelsh ARl S Harshs Rolth

B ATl E eua At BaHow Al FEAFUANA 2342 ol
g Aok e A QbS] AU NFOR AFE AHE g, 287 o]
gHFow A5E AAstel A A it TAE RSt £ ous
AR B4 4 Adol wA ol miAel s FAEE /AT 7] WE
o, 287) | EREE ALgatt Ao BE Fuoly Ade fwo] B 5 Qrho)

k. ol Adt Dot F

10) S&P/Case—Shiller SE17}A%]4= 2] 371€ o|EHFS o]L3}L
3 Aoz J|E RATE A5 AL HE

AR57F ZAFE A G AI2FE 1EEty 2RSS 2HE] §sh
Hell tisllAli= Standard&Poor's(2008) &] RyAE #zxshd Hr),

16



4z
offl
2
_|‘_l,
0%
o
alt
=
e
o
o,
ot
o
o
>
N
)
>
BN
=

T

1. Xg11)

L¥ 2 FHAAG AP el AR AhEs A2l AdE 2000 FE 2009
WA a2y AR EEA, o] X}E% ZEEL 0 ARZLAA AT
(DART), =E3l T 9] AANNAAE, 7] } 2 pEs 2 o)r),

WA ARFFAIAAE A2 A9 2000 19HE 20099 12974 ‘w3 =}
A SRR ‘X}é"ok?EéﬁH &WZ s %—44 sk = (m]))”
C_/] 741\11012 o 3

o
M
ASKE ABSTESA o Bl Sasiel A% A duE s
o

449 43 o Yoz ATALO, AEA) G0l o Aol
HEO4S B 09n §E2 AHGHE WA 50% o4 Fyel o9
Wy om ek, of wel Arih Folel A% AN MGl FYHE 7}
A

HA o] AAHA thy] 50%°
sto] 25w FHagIh T3 A o]
HE A7 AselA A LlskAt

718t A5 a8 FAEI A ¥ A AExE 9 ARTALE 9 B

HA (A, LT ﬁ\ﬂo} A, ﬂiﬂ%i o) vHIEEE S& Fxste] AHAt

ne
2
o)
A}
(@)
(@)
(@]
rL
4m
Ay
N}
o
o
(o)
L
>
il
ofN rz
rE
1 o
é”.:
i,
w
(o)
OO

A ERE o] §to]

1D A A 9 el delds 245 9 321201009 Aol Flsi,
12) AWAG] e WISl AT, QISR oflF L T E R Brw 98U, Srudel
sob 93 WYOR AAA 4E AoR weksjel Aslsteie.

17



AR, WEE, o] B
(E 4 2MAUY 7| ESH ZH(20008~2009)
= B | wrax | Axg | Adwg | wes
] 7} (R ) 50,670.8 79,912.9 1,394.7 | 930,000.0 398
AHA () 17,290.7 20,955.9 1,108.0 | 212,561.3 398
20004 1,778.0 650.7 91.2 3512.1 28
20014 1,749.9 601.9 761.9 3,309.3 34
20024 1,875.1 548.5 905.0 3,363.5 51
. 20034 2,084.7 577.3 1,094.3 3,612.2 48
7} 2004d 2,550.3 791.5 1,145.9 5,509.3 39
(29/n1) 20054 2,816.0 1,302.4 1,033.1 7,510.1 36
- 20064 3,199.1 1,357.7 1,445.2 8,619.8 37
2007d 3,760.8 1,794.3 1,381.3 9,550.1 51
2008 4,119.9 1,260.9 1,630.2 7,107.5 41
20094 3,875.8 1,071.7 1,858.5 6,042.1 33
AH:W7IZECEZD 11.7 6.7 1.0 38.0 213
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<(H 5> S&P/Case—Shiller Br=m{li2¥ & 0|88 X+ FHZAL
A= A5 (5,) EFoA} X521 (1/5,%100) A Qo
2000 1Q - — 100.00 100.00
2Q |  0.8594+x 0.1238 116.36 108.18
3Q |  0.9367x 0.1535 106.75 111.56
4Q | 0.8560%x 0.0845 116.82 111.79
2001 1Q 1.0401 % 0.1283 96.14 106.48
2Q | 0.8472x 0.0805 118.04 107.09
3Q |  0.8210%x 0.0851 121.80 119.92
4Q | 0.8889x 0.0838 112.50 117.15
2002 1Q | 0.8510% 0.1280 117.51 115.00
2Q | 0.8025% 0.0815 124.62 121.06
3Q |  0.8319%x 0.0746 120.20 122.41
4Q | 0.7284%x 0.0901 137.29 128.75
2003 1Q |  0.6962# 0.0680 143.64 140.47
2Q |  0.7175% 0.0711 139.36 141.50
3Q |  0.7361%x 0.0795 135.86 137.61
4Q | 0.7332:x 0.0564 136.38 136.12
2004 1Q |  0.6838# 0.0660 146.24 141.31
2Q |  0.6365% 0.0664 157.11 151.68
3Q |  0.6085%x 0.0854 164.33 160.72
4Q | 0.5532x 0.0522 180.77 172.55
2005 1Q | 0.5640% 0.0733 177.32 179.04
2Q |  0.6077xx 0.0626 164.55 170.93
3Q |  0.5364%x 0.0573 186.43 175.49
4Q ] 0.6026%x 0.1062 165.96 176.20
2006 1Q | 0.5400% 0.0675 185.18 175.57
2Q | 0.4566% 0.0609 219.01 202.10
3Q |  0.5043xx 0.0849 198.29 208.65
4Q | 0.4331%x 0.0647 230.88 214.59
2007 1Q | 0.4460%* 0.0433 224.22 227.55
2Q |  0.4363#x 0.0635 229.21 226.71
3Q | 0.3767x 0.0813 265.48 247.34
4Q | 0.3621%x 0.0415 276.18 270.83
2008 1Q |  0.3517xx 0.0531 284.31 280.24
2Q | 0.3479%x 0.0373 287.42 285.87
3Q |  0.2987xx 0.0363 334.74 311.08
4Q | 0.4160%x 0.0458 240.37 287.55
2009 1Q |  0.4603#* 0.0413 217.26 228.82
2Q |  0.3760%x 0.0458 265.93 241.60
3Q |  0.3501%x 0.0390 285.60 275.77
4Q | 0.3288xx 0.0387 304.13 294.86

F value (P value) : 5.89(p<0.01), R2(adjR2) : 0.569(0.473), Z¥4 21371

0 p<0.05, ##: p<0.01, ##x: AF1E 2327] o]+ g

19



27} skeale], 20099 1E-7)o= 7P wdEoldwl 2008W 3E7)9k tin)Eke]
26.4%71A "WolF ), 18y 2009 2% 7] H-E = thA] AFEEe] 20099 4479

= 2008 287)8} B FES KT

ol yhH, F§917] o]F 2 al =0
oAz MPEctd, 32 T7F 5ol FHEE v, 29A AL EQst Asto]
Sro BT x|&E leAdo

AT HYFES e A U9 A8 QAT B ok} BE Ay
9

A Rbe] SWe BAAE A% E @ 5 Qlnh QuHoR ARARE A
Fol £ et 9PS THAY) de] Bd TEZe| 0 B PSR
2 4 Qe A7 Bedd o) W XEEeE TG A o] 9 49
AZ A FBeAZ} 985S, A g S 98 AAsE Bt
ol A ek, ool o2 Aol B AFEN oW pAel YEAT Hud

CH 6> AR 2F 2t 24 23t

g EEN 4 A
QI 1 - -

2 —0.036 1 -

A4 —0.33 1 —0.465%* 1

w#: p<0.01, = p<0.05

o
+
o
&
oX,
o,
12
<
pH)
o
Hl
i
Bu)
v
&
k=
ot
:)é
rH
>,
o,
1Y)
o
>
[>
>,
o
=
1o,
o
o
&
X

20



SUNN
u)
iy

lo oio
é
k)
fo
L

>.
>
o
1o

Ntk XEZZQ AR %Eﬂﬂ%i /\1%?11101 e o &
w2 BlES 949 (Random) 2 SFaL, i W&o o2 1= Ak

==]
lolds Aty AlEdoldel ol TR Al VBA

sto] A&
(Visual Basic Access)©]™, 1,0009] WHE34-& A Apito] 714 4= Qe X
EZdes #3990,
4% 4% -
3% - 3% -
£ £
2 2% - 2 2% -
] o )
4 - [
4
2
%
1% 1% |
0% | 0% .
0% 3% 6% 9% 12% 0% 3% 6% 9% 12%
Risk Risk
(a) Stock and Bond (b) Stock, Bond and Office
I8 3> SHIZIER ASHo|ME 0|88 A2 EER| 2 A& A
FA A3 <a¥ 3> gdo] 7|Ee XA AT fAA AR R A XEE
g ertt QUAARS FrlEte] A ff& XEZF Ut PAE Wi FolEe] 4
13) FAANFEAA, 7239 AF), AD(EFFAF7), KAP Index) 8 AE7) iy W%5S o] &8}
o] 2000d#E 2009714 ’%{Jﬂi BAslon, gl E T °‘ﬂ1$‘%‘§% nHsA ¢
orct.

21



LEZIE /M & e Ao® Yeigth wEa FF v ax] S

= S|
3L -
el TR T 7= FAAOIY APAIGT EAcE FEEZY KT
& =

HEAe At ZEEY = 5

24]7} Woh= A, agla Fgate] V|EA o I f5A de] Eu
SAA G P EEel tig deAde] s ok ey A

—% A% ol 7 a2 T P VIR oR ZhEof & A
Zlo .

W AT o] Aol 2HS wFo] eIA ARE o]&ate] AHA e AT
& stk aigleh olE el WrbAol obd AA AdE ARE ]8do
Shiller (1991) 7} APt WERwjmjx]4=2 9 9A A¢E APFeith. &3t @
A EAY BEFE udste], AE7|9 AR AFE ol EH A AFE
s S AR A 4 A 20009FF 20099704 A%F 11% ©]
Fel E=E MASE Bl 20w yEston, B S84 Aduaed &
o ZadAeI G ZaBATE =4 ok Ao yeht, eIA AF FpgdEo]
AR o] d 5 e Aow ddssith
3

Hpo] @A odE e 479 welo) Wad
s}

52
rlo
-z
M
o
)
Y
o
)

o}
T
]_

Q|20 Ay FEEY Ail(stock) 7F BA 7] =
tet Aarell sigdels SV Es B glste] ARE FESe R
Zlolth. 12t o] W2 Mg} Ato] Wol == £l
T OR F-EAt A apEe W e
it AL 1 e el SR R s R R

FEAS B A, 293 APTENS FHAY

2
nﬂo M
~
o

N



A7b A S Qe Zet A

o7 Relth

[oid
=

pul

3 A 2417} glofof

=

Al A% A ALE
o

- E
T

s

3}

°©

)
AR 0%

9

‘EO

W

Case et al(1991)0]

pu

fu

141

o

<l

=
=

~

Il
=

= 48

=9I

lojut
ofof g o},

o
R

23



o
e

, AEA FFE oS B b A AT TASA N
A, 2005.
o1y, g sl AETHAAIG kel #ek A TEgEed
75,8, 3, 2009, 75-103.
7R - Bk - o), R S AR S o] &s AbeEat WhR el
of ¥t A, TEldTy (17, 4, 2009, 259-278.
9l - 0], “S&P/Case—Shiller WHEujm|R &S o] &5t FE7tAR|F Al
ol B3k A, T8 A8 A2%, 2010, 183—204.

HEHS, S, g, R, ANFEFEANEY Fxe 887, TAEAA
AT AFFHIA,, 2011, 92-108.

oA, “MeAl ¥ wiuZbAA S Adel] et A | THEEAIAT
6, 4, 2005, 121—134.

oA, “AWMESFH| o5t @A wuirtAA S o] #He AT, THE
A%, | 42, 5, 2007, 233—245.

o7, ‘e~ Fa dAE O] AlFIFA EAe| #ek AT TAEEAQA
0, 1, 2009, 47-59.
o]-gnk, o] “HWIEH FEIIAR Y] HEst Aol e AT, TFH
19, , 16, 4, 2008, 27—47.

o), s, 1Y, “olHE AT Al #d AT, THEAS,
38, 6, 2003, 47—-60.
N, WS, old, R E S o] &3 ofgtE wijwirtAa A | TRE
1, 8,2, 2002, 1-19.

o, &7, wienl, Wk REE o] gt olmE AAHAF Y54
A7 TREAskIA, | 13, 2, 2007, 21-40.

o, XA, oD, “FETY AAHWIE A Aol #we AT — AEA
olHE A TACET | ITSEAE, | 40, 4, 2005, 121-134.
o), Wil AATMAE &Est olmE HAAHIE wEEwjuix]E AR

3

BEASAT, 14, 2, 2008, 21-37.

5
[4_8{_1‘

e
-4
oo oL o oY
w e
-4

24
o
Ju oE u

ol

>
o
2
-

24



o312 AAAS A

ot

REA AYFE AL 9

o

iy

a]

A5, T4, oA, OB, WAMMLIL BEF o) uAAS

of et A, T=EAE, , 45, 7, 2010, 119-131.
Bailey, M. J and R. F. Muth and H. O. Nourse, “A Regression Method for Real

Estimate Price Index Construction”, Journal of the American Statistical Association, 58,

1963, 933-942.
Case, Karl E., "The Market for Single Family Homes in Boston", New England

Economic Review, May/June, 1986, 38-48.
Case, Karl E. and Robert J. Shiller, "Price of Single Family Homes since 1970",

New England Economic Review, September/October, 1987, 46-56.
Case, Karl E. and Robert J. Shiller, Allan N. Weiss, "Index-based futures and

option markets in real estate", Cowles foundation Discussion paper, 1991.
David Geltner and Henry Pollakowiski, “A set of Indexes for Trading Commercial

Real Estate Based on the Real Capital Analytics Transaction Prices Database”, MIT

Center for Real Estate Commercial Real Estate Data Laboratory, 2007.
Goetzmann, W.N., “The Accuracy of Real Estate Indices: Repeat Sales Estimators”,

Journal of Real Estate Finances and Economics, 5, 1992, 5-53.
Goetzmann, W. N. and Peng, L., “The bias of the rsr estimator and the accuracy

of some alternatives”, Real Estate Economics, 30, 2002, 13-39.
Horrigan, Brian R., "The CPI Future Market : The Inflation Hedge that Won't

Grow", Federal Reserve Bank of Philladelpha Business Review, 1987.
Kanak Patel, “Lessons from the FOX Residential Property Futures and Morgage

Interest Rate Futures Market”, Housing Policy Debate, 5, 3, 1994. 343-360.
R. J. Shiller, “Arithmetic Repeat Sales Price Estimators”, Journal of Housing

Economics, 1, 1991, 110-216.
Standard and Poor's, "S&P/Case-Shiller Home Price Indices: Index Methodology",

Standard and Poor's, 2008.

25



Korean Joumal of Futures and Options

Office Price Index for Derivative
using S&P/Case-Shiller estimator
Kang Min Ryu**

Soo Hoon Park***

Chang Moo Lee****

Abstract>

People are starting to doubt business recovery in office market after global financial crisis
in 2008. And most institutional and individual portfolios are undiversified in real estate :
incurring enormous transaction costs than other financial products. Especially office market
has more risks than other real estate market for high transaction costs and many related
industries.

Although this stuff can lead to increase the risk of investment in office market, nor are
there markets that would allow individuals and institutions to hedge their risks. The
establishment of office price index future and option markets is likely to hedge away large
risk in office market, and provides lowering transaction costs for trading in real estate.

We estimate Office Price Index using S&P/Case-Shiller repeat sale estimator which is
proposed by Robert. J. Shiller in 1991. The estimator is a sort of Feasible Generalized Two

Stage Least Squares, which compute Value weighted Arithmetic Price Index.

Keyword : S&P/Case-Shiller, Repeat Sale Model, 2SLS, Office Price Index, Real Estate Derivative
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