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Real Estate Valuation Maps

HirosHI IsHIMA, ! AKIRA MAEDA 2
and TOMOHIKO TANIYAMAT3

This paper presents a system called “Real Estate Valuation Maps” which
displays prices and risks of target real estate by clicking the pin at which it is
located on the globes or maps such as Google Earth (GE). These prices and
risks are rigorously evaluated based on the financial theory which are previously
developed by authors. Hence this system can be regarded as a new Geographic
Information System in the sense that financial engineering techniques are driven
on it.

Although real estate is no doubt the largest asset for individuals and firms,
there are few data or tools available when they make a decision to buy or sell
real estate. The situation is quite different from the one concerning financial
assets such as stocks. Hence we are to present the system in the era of cloud
computing which effectively uses data on the Web and well-developed globe or
map applications such as GE.

Keywords: real estate, evaluation of price and risk, system development, fi-
nancial engineering, geographic information system.
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Fig.1 Flow chart of real estate valuation maps.
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Fig.2 Example picture on Google Earth: Pins at which real estate is located on Google Earth are
shown in several colors according to its real estate standard score.
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Fig.3 Example picture on Google Earth: Showing the target real estate information such as basic
attributes, ask prices, theoretical prices, standard scores and risks.
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Table 1 Definition of real estate classes which are classified by location. Also the numbers of data

of real estate which belongs to each class are shown.
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[ - DU 85.970°
B (<.0001)

U 85,552"
s (<.0001)
JIE PR T 59.25" 62.78" 51.31" 56.07" 50.18 63.87" 60.67 63.59"

(PR (<0000)]  (<.0001)] (<.0000)] (<0001 (<.0001)] (<.0001)] (<.0001) (<.0001)

S CE) -100.21 -74.56 80.03 -317.46 -389.26 8.60 17103 | 9553
(0134 (0.5337)] (0.1385)]  (0.0002)] (0.0018)] (0.8648)] (0.1739)] (0.1867)

BRGEE () -66.28 3.46 31,71 22.79 -12.96 -20.13 3422 14.53
(0.0088)]  (0.7416)] (<.0001)] (0.0036)] (0.1353)] (0.0030)] (0.1188)] (0.3232)

flifes A -7 7 2,840 3,055 4922 3,591 3366 3,556 2,755 2918

(7 M)
02 00000000O00OoO0Oo0OoOO0: 0cO0oO0ooOooo pPOOOOO
Table 2 Estimation results by mized effects model. Figures in parentheses show P values.
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EEBRET VL (=-0.18)
JmE | sk s | O R T T R
45,6273
64,965
(<.0001)
65,558
(<.0001)
68,103
(<.0001)
66,644
(<.0001)
65,822
(<.0001)
66,381
(<.0001)
65,134
(<.0001)
65267
(<.0001)
56.84°
(<.0001)
-134.94"
(<.0001)
24.04"
(<.0001)
2,851 3,068 4961 3,603 3378 3,571 2,762 2,931
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Table 3 Estimation results by fized effects model. Figures in parentheses show P values.
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Fig.4 Real estate price index based on mized effects model (solid line). Dashed lines show upper

and lower bounds of 99 % confidence interval.
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_ ERA T VIR {E%EXME {EFERXME
TRHEISA (5M) 99% kB 99% T8
JtiEE 2,840 3,071 2,631
(8.11%) (-7.38%)

Bt 3,055 3,368 2,777
(1025%) (-9.12%)

- 1 4,922 5,108 4,745
(3.78%) (-3.61%)

HRLSVEE 3,591 3,729 3,459
(3.84%) (-3.67%)

HifE 3,366 3,541 3,203
(5.18%) (-4.85%)

5[] 3,556 3,687 3,430
(3.69%) (-3.53%)

b E-mE 2,755 2,988 2,543
(847 %) (-7.69 %)

Fu 2,918 3,065 2,780
(5.04%) (-4.74 %)

04 0D0OD0ODDODOOOO0OOOOOO0O0O0O0OO0OO0: O000D00000000O0O0O0O0OOO0O00 99 % O
go0ooO0o0O0o0oO00oO0o0O0o0oO00O0O00000O000O0000000000000000D

Table 4 Real estate price index based on mized effects model.

Figures in parentheses show the

difference between the real estate price indices and their upper and lower bounds of 99 %

confidence interval in percentage.
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Fig.5 Real estate price index based on fized effects model (solid line). Dashed lines show upper

and lower bounds of 99 % confidence interval.
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_ A TYIR S8R B EEY
FRESSA (5H) 99% t IR 99% T IR

tiEE 2,851 3,027 2,688
(6.16%) (-572%)

Bt 3,068 3,305 2,852
(7.72%) (-7.05%)

HR 4,961 5,101 4,827
(2.82%) (-271%)

HRLSEE 3,603 3,708 3,503
(291 %) (279%)

g 3378 3,509 3252
(3.88%) (-3.74%)

ki 3,571 3,671 3,475
(2.8%) (-2.68%)

hE-mE 2,762 2,940 2,598
(6.42%) (-5.97%)

JLM 2,931 3,044 2,824
(3.84%) (-3.67%)

05 00000000OD0O0DO0O0O0O0D0U0OODO0O0OD: DO00D0D0O0OD0OD0O0OO0OODOO0ODOODO 99% O
pooodoOOooOOoOoO0oO0oOoOoOoUoOoUoOU0oOUobOUoOOobOoDOoDOoDO0obDU0obUobobobooo
Table 5 Real estate price index based on fized effects model. Figures in parentheses show the dif-

ference between the real estate price indices and their upper and lower bounds of 99 %

confidence interval in percentage.
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