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A Study on the Compensation Method Applying Real Estate Derivatives:
For a Loss Risk of Asset Value Caused by Nuisance Facilities Siting
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5.03%

This study proposes the compensation for siting nuisance facilities applying adjustable
strike put options. This option provides future rights to residents living near a
nuisance facility to sell their property at an appropriate price that corresponds to the
property that has no nuisance facility near it. I built a model to evaluate the value of
the option and developed a trial to compute the value in the Tokyo metropolitan area.
As a result, the value of the option is 5.03% of the initial land price; almost the same
value as the difference of the expected land value in the future between a nuisance
siting area and a no nuisance area. The advantage of the compensation with this
option is that the residents near the facility can expect the appropriate operation of the
facility and the environmental management around the facility after the siting,
because the facility manager will be urged to avoid the loss brought by the option
exercise.

2007 1,900,000 570,000 2,470,000
2008 500,000 150,000 650,000
2009 400,000 120,000 520,000
2010 900,000 270,000 1,170,000

3,700,000 1,110,000 4,810,000
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b -0.0514 | -0.0443 | 0.03589 | 0.03681 | -0.748
d -0.1026 | -0.0994 | 0.03283 | 0.01516 | -0.215
f -0.0275 | -0.0341 | 0.03954 | 0.02770 | 1.836*
h | -0.0541 | -0.0550 | 0.02851 | 0.02799 | 0.193
*10%
4
b 0.0953 | 0.1013 | 0.03589 | 0.03681 | 0.910
d 0.1128 | 0.1125 | 0.05484 | 0.04441 | 0.261
f 0.1235 | 0.1126 | 0.07233 | 0.07789 |-2.186**
h 0.0801 | 0.0735 | 0.04392 | 0.03317 | 0.881
** 50 Wald-Wolfowitz
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period n=1 n=3 n=5 n=10
Feb05 0.8211 0.7693 0.7204 0.6595
(0.1285) (0.1474) (0.1436) (0.1328)
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0.8246 0.7375 0.7022 0.6000
Jun05
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Octos 0.6276 0.5694 0.5244 0.4593
(0.1939) (0.1674) (0.1754) (0.1607)
0.6654 0.6749 0.6473 0.5083
Dec05
(0.1936) (0.1786) (0.1902) (0.1701)
Feb06 0.8996 0.7991 0.7436 0.6656
(0.0782) (0.0826) (0.0749) (0.0534)
0.9012 0.8480 0.8089 0.7441
Mar06
(0.0680) (0.0686) (0.0628) (0.0499)
0.9086 0.8815 0.8638 0.8324
Apr06
(0.0752) (0.0540) (0.0489) (0.0338)
0.9463 0.9236 0.8959 0.8419
Jun06
(0.0552) (0.0529) (0.0460) (0.0411)
n=10
1 2005 6
8
5



o
T

covariance of properties and index

'
)
o

1 I I L L L L L I L
Feb05 Mar05 Jun05 Aug05 Sep05 Oct05 DecO5 Feb06 Mar06 Apr06 Jun06
period

1
probability
TRS
®
SA,T
SB,T
® H o logS
Ma He 0, 0y
log S,; log Sy ; ®
®
logS,, N(,uA+|og S,Gi) (6)
logS; N(,uB +log S, Gé) (7

P Ma=H

A 1ogS mg=p 5 logS
y=log S ¢
®)

x=log S, ;

1
gxX\y)=——F—
( ) 2776/\0-3\/1_/0;2\3
2 2
exp| — 1 . ((X_TA) +(y_TB)
2(1_pAB) Oa o

2pa(x—m,)y - mB)D ®)

Op0p

T t
l'lB dB pB
ud p
Sg.« = Supdy”
i t
t
i
€)
At 1 r

Qtl = maX(P(SL,t)' eim(ps ! ::11 + (1_ ps) Qtl+1)) (9)

P(S:) ¢ S
P(si,) ®
P(ss,)= Jikfsa (st —exp(x)- glx,log S}, kix (10)
T i
T
(10)
T-1 i
(9)(10) T-1
T i



100 u
o] (€H) 3
4 f n
6
2 5.03
5.03%
6 n
n
10 4.9331
100 5.0255
500 5.0302
1000 5.0304
2000 5.0311
3000 5.0309
(®)
e TE[S,,]=e"" j’; I:exp(x)g(x, y)dxdy = 62.0266
E”Eﬁmq=e”[:ffxmym(xdey=61uﬁs
5.09
S=100 5.09%
6
2011
, , Vol .34,
No.1, pp.41-50
2010
Vol.18, No.1l, pp.49-56
2009
, Vol .17,
No.1, , pp-51-59

Yoshiki Kago and Charles W. R. Ward
2008 Hedging Effectiveness of Total

Returns Swaps for Real Estate
Portfolios: Application to the Japanese
Market, Reitaku International Journal
of Economic Studies, , Vol.16,
No.2, pp.1-27
Yoshiki Kago and Charles W. R. Ward
2008 Hedge Effect of Total Returns
Swaps for an Individual Property
Investment: The Analysis with the
Single Period Model in Japanese Market,

Reitaku International Journal of
Economic Studies, , Vol .16, No.1,
pp-101-117

Yoshiki Kago and Charles W. R. Ward
2008 Hedging Effectiveness of Total
Returns Swaps: Application to the
Japanese Market, Working Papers in Real
Estate & Planning 05/08,
University of Reading, 43pp.

3
Yoshiki kago 2010 Impact Assessment of
NIMBY facilities to the Property Value,
China-Japan Joint Workshop on Strategic
Environmental Assessment, Sep. 1-3,
Dalian, China
2008

20
pp.189-196, 12 6-7
Yoshiki Kago and Charles W. R. Ward
2008 Hedging Effectiveness of Total
Returns Swaps: Application to the
Japanese Market, European Real Estate

Society 15th  Annual  Conference,
Junel8-21, Krakow, Poland

1
, 2009 5 25 , 180

http://ww.ie.reitaku-u.ac.jp/" ykago

@
KAGO YOSHIKI

90293084



