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(Kiyotaki and Moore, 1997 (JPE); Aladangady, 2017 (AER); Chen et al., 2020 (Real
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1-1. age composition effect
(Takats, 2012 (J. Housing Econ.); Hiller and Lerbs, 2016 (Regi. Sci. Urban Econ.))

L SR & ol 1 1 B OAERIRIR A B B

S & OEF% O 7 at X

2-1. income effect
(Mankiw & Weil, 1989 (Regi. Sci. Urban Econ.); DiPasquale & Wheaton, 1994 (J. Urban Econ.))

- @inlt - TEL - FEFK - F2U - Ml
2-2. preference effect (/c778%27: L)
- =it —» BHFOZ — FEEOLEMEL - MO SV ICED SAEEL

BEE L TORENE
3- 1 inheritance effect (7781777 L)

EEEBENDH D &, BEEHRET L (OLG) DBENBENS.
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BEA) :

S ML R D

Effect

Describe This paper Previous studies

IBA T

1-1. Age composition effect

2-1. Income effect

2-2. Preference effect

3-1. Inheritance effect

O in residential
X in commercial

Aging has a negative impact on
price growth in real estate.

O at country 1], Cityjm'
and province level [3

Budget constraint causes a X O [431, A 6], x [789]

negative impact of aging. BEMmEE

Change in preference causes a O —

negative impact of aging. ERRREED
Bequest motives can mitigate the O —

negative impact of aging.

[11(Takats, 2012), [2I (Hiller & Lerbs, 2016) , B (Simo-Kengne, 2019), I (Mankiw & Weil, 1989), Il (DiPasquale & Wheaton,
1994), 11 (Eichholtz & Lindenthal, 2014), /1 (Engelhardt & Poterba, 1991), 81(R. Green & Hendershott, 1996), [’ (R. K. Green

& Lee, 2016).

(Authors)

10

2. Objective & contribution

g\\f/{g KYUSHU UNIVERSITY



T BRY & Bk

BRI SF LT —

X ERERE

X A RHA

-E%T‘E} D5 DD INA T ZAANDIFAL

Aggregation bias
ii. Omitted variable bias
iii. Representativeness bias of spatio-temporal distribution
iv. Sample selection bias
v. Market friction
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BERQ) : /XA T AANDXFAL (BRGE x 2R

Overcoming biases using high-resolution panel data based on PLP

High-resolution | PLPs

__ 0 iv) .
Aggregation bias  / (iii) Sample selection bias
e , Representativeness bias
Modifiable aerial

from the viewpoint of

unit program spat1o temporal distribution

Market friction
Information friction
(i1) N\ Search friction

. . . . N Bargaining friction -
~_ Omitted variable bias - I

(Authors)
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= HA(2)

INA T AAND XTI (BRI x /AR Hh{)

(1) Aggregate bias ~D S(TJ-M (Gehlke & Biehl, 1934 (]. Am. Stat. Asooci.))

& Aggregate panel (BL7FH5R)
* country level (Takats, 2012 (Housing Econ.))
* city level (Hiller & Lerbs, 2016 (Regi. Sci. Urban Econ.))
* province level (Simo-Kengne, 2019 (Housing Buit. Envi.)) D

@ High-resolution panel (this paper)

« BHTT B L ~NJL = 430 X 430m grid level
> fixed effects D ﬂ _J: (Cornwell & Trumbull, 1994 (Rev. Econ. Stat.)).

a. ACCQSSibﬂity (Glumac et al., 2019; Yuan et al., 2020)
b. Land-use zonin% (Glaeser et al., 2005; Huang & Tang, 2012; Nichols et al.,
2013; Tan et al., 2020)
C. g)lilg)an green space (Morancho, 2003; Panduro & Veie, 2013; Schlapfer et al.,
d. Geographical constraints (Albert, 2013; Hilber & Vermeulen, 2016)
e. Brand value (Lakshman, 1991)
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BEN2) ¢ /N T AANDXI AL (EEERREE x 427~ HE{)

(ii) Omitted variable bias ~ M X4
(BRGEITT D LIk - TENO LN DL

@ Aggregate panel (EL7FH9R)

* country level, province level, city 1 level TI&,
P E CO3IRRE (CBD) & 2B MA 5% L
Cf bid rent theory (Alonso 1964; Fujita 1989)

® High-resolution panel (this paper)
« BT B L ~NJL = 430 X 430m grid level
» Omitted variable bias D1EH
* CBD score: MZRDKZERE XA F I v 7 2EE

S s: &R
CBD. = In ( passengerst> S: FEEREX B
it disty distg: BRs CBT T HiDE /L DEERE
s=1 passengers,: KAt IZH 1T 5 Rs DFEERE
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BHHENQ2) - /N T ANDITUL (BRI x 2T i)

(iii) FFZRS R DORARME /N1 7 X A~DIFAL

& B%5 | ffitg (BR7FH "“) :
EEDOEE| DB 5T HZEICDHEB I NS,

PEIRENS 5T L. AE@# 25,
> DRIBEDIFZER DI —HR TIE A L.

& &M% (this paper)
e e o s AR CEE SN,

PEREREDE (2 TH, RIBEOHMZIMZ 5N,
(kriging & A LML 1S RIBEEEAICTE B)
>ttzxﬁ@#%of%
RIBEDEEEASEORTREILBRINS.
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BER2) /N A T AANDXTUL (BRE x 2R

(iv) Y ZIEIRIC L /34 7 X ~ADXFAL

(J.Heckman, 1979; Berk, 1983; Certo et al., 2016; Munafo et al., 2018)

& 105 | {18 (BEFRAZE)
DG A dp - - D BER S N B

> NBJETS CEA| SN2 YHFIE, \
ﬂ%ﬂuﬁpf\%#Qﬁﬁ@ﬁU%%oﬂ%ﬁ#%%.
e.g., FTFREMEW, BRH oL

> TIVEIRICNA T AN H 3.

> S CIRONRE WO MEENEBHNT

& 55 7E (% (this paper) :
FRED LS| (o B < i b NI AEE S D,

P D P DFEENRT 2 LD ITHEEMINEESIND.
> Y TV ORFREIFEREND.

2. Objective & contribution g\\i//g KYUSHU UNIVERSITY



BHHEN2) - /N T AANDITUL (EaE x 2T {)

(v) Market friction (Z X % /34 77 X ~DXJ4L

(Quan & Quigley, 1991; Kling et al., 2012; Han & Strange, 2015; Piazzesi et al., 2020)

& 05| fffE (BEfERAZR)

1. Inf t f t
" RE i s é%‘awﬁfmiwsm

1. Searc fr11 tion L/f)\T—Y_L?L S
i@k%# 7 L. TJ@OD%*%?&F%? 0 T & AR

ii. Barjgalmrcltg friction :

EENFEDRHENHMMIEIC RS 5.

> BXA | (A% 1. _ﬁﬁ/ﬁgﬁ X5 fundamental DEELY) B
market friction D3 /%% B EHLRD —J Eb‘% 5.

& B E 1% (this paper) :
> EX 5 [{ihig & HS’\ market friction D FEA D740,
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ZRIETED T DO EE

o Hiffly, ATIS, ADREDT — X IL,
FANED R/NDZEREICRY /> TW 5.

c HEEITNIE. DS DOERIMIL,
BREEA W RO E K Y S WHEBEZ B,
PREEAE LR DA & & Y EWEB 2D,
IN7%. ZRIHMERS (spatial correlation) & LY 5.

« ZEBEENFET 5355, OLSORHREAFD AN D.

ZDl-, EREPMERBEE I FA—IILT ELELNDH B,
ZDOFEDIDH., ERFESHTTH 5.
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ZRIETED T DO EE

TREREFO—AFET IV (SACET /LY
*COETIVICIBEBOFUANFET %
5] 21X, General Spatial Model (Anselin, 1988),
spatial autoregressive model with autoregressive disturbances, SARAR (Kelejian & Prucha, 1998),
spatial autocorrelation combined, SAC (LeSage & Pace, 2009).

y= AWy +XB+u
u= pWu+c¢
where
- W : spatial weight matrix

- A : spatial autoregression term
- p : spatial error term

- ZEFERBFF TIE., BREBE: M e~iiind. (0,07) £H5D LD IC,
EREA DT (W) ZHWCEBNEEZ > bo—ILT 5,
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Hel

FETE NN DL RN

Spatial weight matrix
Wir Wiz 0 Win
W = W.21 W:22 oo W?n
Wn1 Wn2 Wnn
i. Boundary base
W = 1 ifi and j are contigous
H 0 ifiand j are not contigous
ii. Distance base
1 fi i
— ifi #j
wij =4 dij
0 ifi=j
* Row standardization
WS =
ij = B}
) jWij

» this paper

21 3. Methodology

A2 KYUSHU UNIVERSITY



/NI DT (SACET L)

* generic model

Apir= AWAp;: + f1AODR;; + B, (AODR;;: X Ay;e) + B3(AODR; X ACBDy;)

X Vi F i o+

with Uit = quit + &, Eit"’N(O; O-iz)

where

x;t = (Apopl-t, ACDRit, Ayit' ACBDit, AHORL't, AF5- 9it' AF10- 14it' AFlSlt)

ol
i
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Variable descriEtion and data source

Variable description and data source

Variable Definition Data Source
Real land price Logarithmic inflation-corrected average published land prices per unit area Authors' calculation based
P P [JPY/area] on MLITT ®
pop  Working age population Logarithmic the number of residentials population aged 15-64 [person] e-Stat @
CDR  Child dependency ratio Logarithmic ratio of residentials aged 0-14 to residential aged 15-64 [ %] e-Stat @
ODR Old dependencyratio  Logarithmic ratio of residentials aged 65+ to residential aged 15-64 [%] e-Stat @

y Real purchasing power Logarithmic inflation corrected average income per household [JPY/household] ~ ESRIJapan Inc. ®, TMG @
Logarithmic ration of residentials who live in the owing houses to residential who

- @
do not [%] e-Stat

HOR Home ownership ratio

Authors' calculation based
on MLITT ¥ and TMG @

One of a kind Inc. ®

CBD  Central business district Logarithmic central business district score [person/distance]

F5-9  Low building supply Dummy variable whether there was any construction of buildings with floor 5-9

in time -1
F10-14 Midlle building supply Elliri?nrz);_\lranable whether there was any construction of buildings with floor 10-14 One of a kind Inc. ®
F15  High building supply E;r:ﬁlly variable whether there was any construction of buildings with floor 15+ in One of a kind Tnc. ®

() Ministry of Land, Infrastructure, Transportand Tourism (https://nlftp.mlit.go.jp/ksj/index.html)

@ Protal Site of Official Statistics of Japan (https://www.e-stat.go.jp/gis)

©) ESRI Japan Inc. (https://www.esrij.com/)

@ Statistic Division, Bureau of General Aaffairs, Tokyo Metoropolitan Government (https://www.toukei.metro.tokyo.lg.jp/index.htm)
©) Mansion Review, One of a kind Inc. (https://www.mansion-review.jp/)

(Authors)
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Descriptive statistics

Descriptive statistics.

Mean St. dev. Min Max CD test CIPS test NxT
Ap -0.0015 0.0553 -0.2215 0.3225 7171.66***  -1.90*** 2,785%15
Apop 0.0094 0.0385 -0.8635 2.7248 111.13*** -0.94 2,785x15
ACDR 0.0039 0.0535 -2.202 2.5576 274.71%** -1.10 2,785%15
AODR 0.0220 0.0407 -0.9045 1.0304 261.07*** -0.79 2,785%15
Ay -0.0068 0.0591 -0.6318 0.5654 4986.77%**  -2.47*** 2,785%15
AHOR 0.0034 0.0584 -2.3979 4.6092 1165.82***  -0.98 2,785%15
ACBD 0.0132 0.0168 -0.0272 0.2215 7395.45***  -1.63** 2,785x15

CD is cross-sectional dependence test in panel time-series data (Pesaran, 2021). The null hypothesis of
CD test is no cross-sectional dependence. CIPS is cross-sectional dependence augmented IPS test
(Pesaran, 2007). Since CIPS is based on cross-sectional augmented ADF (CADF), the null hypothesis is
non-stationary. All CIPS test are performed without an intercept and a linear trend, and with a lag. The
relevant lower 1%, 5%, and 10% level critical values are -1.62, -1.51, and -1.43, respectively, assuming
(N,T) = (200, 15). This is because Pesaran (2007) provides the table Il(a) critical values on p.279, but
maximum N is 200. *, **, and *** denote statistical significance at the 10%, 5%, and 1% level,
respectively.

(Authors)
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Correlation between variables

Correlation between variables.
Ap Apop ACDR AODR Ay AHOR ACBD  F5-9 F10-14 F15

Ap — - — — — — - — — —
Apop 0.009 - - - - - - - - -
ACDR  0.048 0.298 - — — — - — — —
AODR  -0.052 -0.384 0.037 — — — - — — —
Ay 0.377 -0.016 0.003 -0.007 - — - — — —
AHOR  -0.046 0.093 0.204 0.185 0.061 — - — — —
ACBD  0.545 0.034 0.045 -0.027  0.265 -0.022 - — — —
F5-9 0.031 0.053 -0.004  -0.052 0.026 0.003 0.020 - — —
F10-14 0.024 0.133 -0.004 -0.134 0.035 -0.019 0.040 0.064 — —
F15 0.043 0.132 0.032 -0.089 0.024 0.003 0.031 0.021 0.083 —

(Authors)
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Development processes of panel data

A
1§IJ ) TE_ Eﬂ ﬁ IZ (a) Observation points (point) (c) Universal spatio-temporal kriging (100 * 100m)

.
RS Ny 4 s
) N\ J—~4 /’\/ i
missing observation values) g v
-
Train railway track \/ )

(b) Conventional average PLPs (block) (d) Area-weighted average PLPsbased on kriging (block)
Non-kriging model Krigingmodel (generic model)

611 blocks
in Tokyo

2,845 blocks
in Tokyo

26 (Authors)
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Hypothesis 1-1. age composition effect

Hypothesis 1-1. age composition effect DIEFHE =

- R E T /L (overlapping-generations model: OLG)
(Samuelson, 1958 (]PE)' P. A. Diamond, 1956 (AER); Takats, 2012 (J. Housing Econ.))

— mn L M ICEDOEEE RITT.

Hypothesis 1-1. age composition effect DIREE777%
- BREINRFILDHT O SELE (ODR) DIREHDIA FRER B,

é
V
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Result 1-1. age composition effect

all Jresi resi (low) resi (mid) resi (others) Jcom
Total effects
Apop -0.0532*** -0.0507 0.0134 -0.0908*** -0.0514* -0.0185
(0.0148) (0.0350) (0.0540) (0.0349) (0.0274) (0.0205)
ACDR 0.0209** 0.0639*** -0.0508 0.0826*** 0.0058 0.0136*
(0.0099) (0.0207) (0.0314) (0.0232) 0.0147) (0.0082)
AODR 0.0085 -0.1486*** -0.0777%** -0.1534*** -0.0624** -0.0084
(0.0133) (0.0275) (0.0307) (0.0277) (0.0278) (0.0186)
Ay 0.0740*** 0.0662*** 0.0911*** 0.0504*** 0.0556*** 0.0502***
(0.0125) (0.0151) (0.0175) (0.0162) (0.0153) (0.0111)
AMHR -0.0140 -0.0684*** -0.0578* -0.0271 -0.0222 0.0077
(0.0090) (0.0211) (0.0328) (0.0179) (0.0173) (0.0129)
ACBD 0.5625*** 1.5816*** 2.7471%** 1.9680*** 1.2229*** 0.3634***
(0.1320) (0.2330) (0.3428) (0.2969) (0.1725) (0.0965)
As (F 5-9) -0.0004 0.0026 -0.0033 0.0022 0.0005 -0.0032
(0.0014) (0.0020) (0.0020) (0.0023) (0.0020) (0.0021)
As (F 10-14) 0.0051*** 0.0053* -0.0064 -0.0007 0.0036 0.0034*
(0.0017) (0.0031) (0.0043) (0.0032) (0.0025) (0.0018)
As (F 15+) 0.0033 0.0137** 0.0226 0.0126* -0.0126*** 0.0015
(0.0032) (0.0063) (0.0162) (0.0072) (0.0050) (0.0037)
Regression diagnostisc
R-squared 0.9635 0.9800 0.9890 0.9839 0.9640 0.9474
N 2784 1773 577 460 338 515
T 15 15 15 15 15 15
lambda 0.8728*** 0.9378*** 0.9115*** 0.8818*** 0.7579*** 0.7012***
rho 0.254*** -0.2544** -0.2708*** -0.1711%** -0.2014*** -0.0058
cutoff 1000 m 1000 m 1000 m 1000 m 1000 m 1000 m
PCD -1.614 -1.802* -0.167 -1.436 -0.769 -1.969**
IPS -147.078*** -131.056*** -73.551*** -63.433*** -53.417*** -58.815***
CIPS -2.354*** -2.510%** -2.687*** -2.552*** -2.593*** -2.514%**

-%EEIU
BETVT7

RIS TR, B SIS

T DHODRDIRED A F R*

(Authors)

TlI. St & ORI ICEDOHEBERFRLH 5,

DAMEIC EEZ HND (Ref)
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Hypothesis 2-1. income effect

& &elt - S - FEU — HBf

RAET% : BHHLE LFTSDIETE (0DR x y) DREH
75X&@50

BHR0) : BE(Bopr)’ <Y1 F X

ER(1) : ERRO0)D 5B, 7T
FAICFEITIEE

BIR(1)  ERRI)ICH L T,

— FIEAH NI, AFEOHMEL Y H
SWHIICEO Z EATE B,
L EmENFEHRKICERL TWS,

» AODR

0 AODR,

Ap = By + BoprAODR + By, Ay + Boprxy (AODR X Ay) + X'B, + ¢
) (+) (+) (Authors)
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Hypothesis 2-2. preference effect

= 5 =kt = BT DOZEL - HIHOEWHIF IFED A EEU

WAL A% SEEE ECBDR O 7 DR ZEIE (ODR X CBD) DREA
TATFTRE D,

EAR0) - BE (Bopr) D~ A T R

EHR(1) © ERO0)D 5 BeppT: I
EAICF TS

B T BRI LT,
2 E B Boprxcep 72 VT BAE

— St IV, CBDX O 7%
BHNERF TRt A D

HffICERICIERT %
| SHADRIFNEAT 5.,
0 nopr, AODR L @ERe LT, BEmEl
Hhufifi DX\ thisk 2 2R T 5,
Ap = By + BoprAODR + BegpACBD + Boprxcpp(A0DR X ACBD) + X', + £
) ) (+) -) (Authors)
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Result 2-1, 2-2. income & preference effect

income CBD the nearest station
high low high low close far
® @ ®G @ ©®) (®) @ ® ) (10) an 12 (13) (14) (15) (16) (17) (18)
Total effects
Apop -0.1467*** -0.1500*** -0.1475*** 0.1563*** 0.1585*** 0.1563***  -0.0924** -0.0961** -0.0943** 0.1067** 0.1025** 0.1060** -0.0821*** -0.0799*** -0.0825*** -0.0653* -0.0727* -0.0659*
(0.0388) (0.0377) (0.0374) (0.0361) (0.0401) (0.0360) (0.0455) (0.0412) (0.0427) (0.0431) (0.0476) (0.0453) (0.0310) (0.0307) (0.0313) (0.0390) (0.0379) (0.0383)
ACDR 0.0925** 0.0935** 0.0926*** -0.0658"* -0.0690** -0.0688**  0.0747*** 0.0756** 0.0752** -0.0609* -0.0633* -0.0641* 0.0755*** 0.0749** 0.0758** 0.0058  0.0031  0.0008
(0.0217)  (0.0224) (0.0216) (0.0269) (0.0270) (0.0242) (0.0238) (0.0211) (0.0241) (0.0344) (0.0334) (0.0341) (0.0198) (0.0187) (0.0194) (0.0267) (0.0272) (0.0276)
AODR -0.1061** -0.1094*** -0.1084*** -0.0862*** -0.0852*** -0.0865**  -0.1806** -0.1877** -0.1870*** -0.0402  -0.0424  -0.0397 -0.1560*** -0.1601*** -0.1613*** -0.0937*** -0.1008*** -0.0951***
(0.0306) (0.0308) (0.0282) (0.0286) (0.0286) (0.0294) (0.0366) (0.0375) (0.0342) (0.0296) (0.0271) (0.0304) (0.0251)  (0.0275) (0.0258) (0.0248) (0.0247) (0.0243)
Ay 0.0726*** 0.0720** 0.0737** 0.0218  0.0172  0.0192 0.0603*** 0.0612** 0.0621** 0.0629** 0.0614** 0.0591** 0.0586** 0.0622*** 0.0608** 0.1023*** 0.1017*** 0.1012***
(0.0164) (0.0156) (0.0166) (0.0220) (0.0198) (0.0224) (0.0159) (0.0161) (0.0171) (0.0259) (0.0272) (0.0266) (0.0128) (0.0135) (0.0132) (0.0148) (0.0157) (0.0164)
ACBD 2.1580*** 2.1406*** 2.1375*** 0.6034*** 0.7557*** 0.7448***  1.4773** 1.4529** 1.4504*** 1.5974"* 1.8307*** 1.8513***  1.6299** 1.6064** 1.6102** 2.0068*** 2.0839*** 2.1351***
(0.3129)  (0.2900) (0.3228) (0.2129) (0.2121) (0.2255) (0.2693) (0.2713) (0.2646) (0.3637) (0.4091) (0.3993) (0.1927) (0.1889) (0.1963) (0.2536) (0.2722) (0.2622)
0.0650 0.1303 -0.3031 -0.0637 0.0953  -0.0266 0.4098 -0.2549 -0.1166
(0.2654) (0.2791) (0.3705) (0.3014) (0.2941)  (0.3504) (0.3819) (0.2149) (0.2177)
AODR x ACBD -0.9458  -1.1289 -4.4763** -4.2090*** -2.7378** -2.8530* -4.3842%** -4.8142*** -2.7458* -2.5976** -3.0757*** -4.6006***
(1.2293)  (1.4265) (1.0791) (1.0784) (1.3292) (1.4925) (1.2581) (1.2508) (1.0971) (1.0170) (1.0612) (1.0331)
control vari. v v v v v v v v v v v v v v v v v v
Regression diagnostics
lambda 0.9076** 0.9075** 0.9076** 0.907***  0.9064*** 0.9065***  0.9076"** 0.9074** 0.9074** 0.9372** 0.9372*** (.937*** 0.8688*** 0.8686** 0.8686™** 0.9358*** (.9357*** (0.9353***
rho -0.1537*** -0.1539*** -0.154*** -0.441** -0.4393*** -0.4392**  -0.1635"** -0.1647*** -0.1646™** -0.3447*** -0.3428*** -0.343*** -0.2591*** -0.2598*** -0.2599*** -0.4637*** -0.4624*** -0.4621***
R? 0.9802 09802 09802 09777 09778  0.9778 09773 09773 09773 09837  0.9838  0.9838 09742 09742 09742 09872 09872  0.9872
N 868 868 868 873 873 873 883 883 883 889 889 889 881 881 881 872 872 872
T 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
cutoff 1000m  1000m  1000m  1000m  1000m 1000 m 1000m  1000m  1000m  1000m  1000m 1000 m 1000m  1000m  1000m  1000m  1000m 1000 m
PCD 0.964 0.988 1.000 -2.179*  -2.188* -2.185** -1.147 -1.202 -1.177 -1.885*  -1.864*  -1.885* 0.663 0.626 0.640 1.029 1.165 1.089
IPS -88.454*** -88.483*** -88.481*** -94 471*** -94.412*** -94.413**  -93.343** -93.363*"* -93.372*** -98.155"** -98.125"** -98.158***  -90.287*** -90.391*** -90.398*** -100.828*** -100.920*** -100.856***
CIPS <2408 -2.409%* 2411 -2.880%** -2.915%* -2.904*** S2.420%% 24167 2423 2,629 2,622 -2.625%** -2.422%% DA17H 24180 2795 D780 -2.793***
(Authors)
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Result 2-1, 2-2. income & preference effect

e Result 2-1. income effect
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* Result 2-2. preference effect
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Hypothesis 3-1. inheritance effect
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Result 3-1. inheritance effect

all income level

high income level

low income level

high MHR low MHR high MHR low MHR high MHR low MHR
1) ) ®) 4) ) (6) @) ®) ) (10) (11) (12) (13) (14) (15) (16) (17) (18)
Total effects
Apop -0.0588  -0.0640 -0.0584  -0.0651** -0.0561* -0.0659** -0.1739*** -0.1769*** -0.1760*** -0.1720*** -0.1662*** -0.1738***  0.3137*** 0.3194** 0.3211*** 0.1022** 0.1099*** 0.1006***
(0.0410)  (0.0425) (0.0439) (0.0315) (0.0327) (0.0301) (0.0520) (0.0578) (0.0542) (0.0342) (0.0346) (0.0341) (0.0553)  (0.0566) (0.0498) (0.0385) (0.0404) (0.0367)
ACDR 0.0235 0.0283 0.0240 0.0455*  0.0383 0.0402* 0.0741** 0.0770*** 0.0761*** 0.1268*** 0.1220*** (.1244*** -0.1623*** -0.1682*** -0.1684*** -0.0754*** -0.0768*** -0.0767***
(0.0232) (0.0221) (0.0215) (0.0228) (0.0241) (0.0232) (0.0246) (0.0249) (0.0240) (0.0276) (0.0242) (0.0254)  (0.0360) (0.0336) (0.0319) (0.0249) (0.0270) (0.0277)
AODR -0.0624** -0.0673* -0.0690** -0.1772*** -0.1757*** -0.1834**  -0.0846** -0.0883** -0.0897** -0.1489*** -0.1464*** -0.1542***  0.0590  0.0566*  0.0640*  -0.1144*** -0.1185™** -0.1196***
(0.0312) (0.0349) (0.0325) (0.0224) (0.0252) (0.0251) (0.0404) (0.0447) (0.0400) (0.0271) (0.0259) (0.0247) (0.0354) (0.0354) (0.0350) (0.0316) (0.0335) (0.0296)
Ay 0.0974*** 0.0972*** 0.1008*** 0.0584*** 0.0707*** 0.0634**  0.0803** 0.0813*** 0.0820*** 0.0637** 0.0760*** 0.0676***  0.0496* 0.0554** 0.0515** -0.0065 -0.0128  -0.0096
(0.0148) (0.0150) (0.0153) (0.0136) (0.0144) (0.0152) (0.0172) (0.0174) (0.0193) (0.0133) (0.0144) (0.0147) (0.0257) (0.0262) (0.0254) (0.0204) (0.0210) (0.0211)
ACBD 2.4579%* 2.4925%%* 2A4814%% 12541 1.2293** 1.2389**  2.6214** 2.6130** 2.6140*** 1.6006™** 1.4804*** 1.5049**  1.5578** 1.6686** 1.6552*** 0.2860  0.5117** 0.4770*
(0.2814) (0.2737) (0.2476) (0.1877) (0.1991) (0.1971) (0.4220) (0.3805) (0.3940) (0.2326) (0.2344) (0.2449) (0.2437)  (0.2628) (0.2224) (0.2436) (0.2481) (0.2426)
AODR x Ay 0.3321 0.7092*  -0.9166*** -0.5533**  -0.0131 0.1210  -0.6440*** -0.4516* 0.5138 1.0152**  -1.0953*** -0.6703
(0.3540) (0.3470)  (0.2489) (0.2380) (0.3847) (0.3605)  (0.2288) (0.2340) (0.4703) (0.4636)  (0.3692) (0.4130)
AODR x ACBD -5.0280*** -5.7305*** -5.9285%* -5.3082*** -2.4366  -2.5723 -3.5860*** -2.9313*** -4.4894*** -5.3007*** -4.9233** -4.3497***
(1.4557)  (1.3350) (0.9855)  (1.0291) (1.8488)  (1.9400) (1.0216)  (1.1461) (1.3503)  (1.3026) (1.1681)  (1.2221)
control vari. v v v v v v v v v v v v v v v v v v
Regression diagnostics
Lambda 0.9204*** 0.9198*** 0.9197*** (0.8934*** 0.8923** 0.8924*** 0.8979*** 0.8979** 0.8979*** (0.853***  0.8525*** (.8526*** 0.8996*** 0.8995*** 0.8988*** (.8443*** 0.843**  (0.8429***
rho -0.3841** -0.3826%** -0.383*** -0.451** -0.4503*** -0.4519**  -0.2622*** -0.2626*** -0.2625*** -0.4616™* -0.4621*** -0.464*** -0.5704*** -0.5688*** -0.5686*** -0.3128*** -0.3083*** -0.3076***
R? 0.9814 0.9814 0.9814 0.9739 0.9739 0.9739 0.9811 0.9811 0.9811 0.9716 0.9716 0.9716 0.9794 0.9795 0.9795 0.9744 0.9744 0.9745
N 876 876 876 875 875 875 431 431 431 436 436 436 421 421 421 423 423 423
T 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15 15
cutoff 1000m  1000m  1000m  1000m  1000m 1000 m 1000m  1000m  1000m  1000m  1000m 1000 m 1000m  1000m  1000m  1000m  1000m 1000 m
PCD -0.886 -0.904 -0.905 1.195 1.241 1.147 0.336 0.337 0.337 -2.033*  -2.042*%*  -2.042%* -0.023 0.091 0.021 -1.238 -1.184 -1.179
1PS -88.762** -88.798*** -88.795** -98.092*** -98.120*** -98.126"*  -61.609** -61.611*** -61.608*** -67.259*** -67.278*** -67.281***  -60.432*** -60.385*** -60.420*** -68.780*** -68.778** -68.783***
CIPS -2.502%%  -2.507*F* -2.507*** -2.712%%* -2.710%* -2.711*** S2.447F% D A48T D 447 D 322%R LD 662%FF 2. 737 -2.790%%  -2.786%* -2.787*** -2.566*** -2.564*** -2.563***
(Authors)
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Result 3-1. inheritance effect
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Robustness check

Spatial weight matrix (tiller and Lerbs 2016)
i.  Cutoff distance of 500 m

ii. Cutoff distance of 1,500 m

» Generic: 1,000 m

Limited period (rakats 2012)
iii. 10 years from 2000-2010
iv. 10 years from 2005-2015
» Generic: 15 years from 2000-2015

Lagged economic explanatory variables (Takats 2012)
v. one year lagged Ay and ACBD

Nonspatial panel analysis (tiller and Lerbs 2016).
vi. two-ways fixed effects
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Validity of Kriging

Kriging model vs. non-kriging model

M1: M2: Ma3:
Kriging model Non-kriging model Kriging model
(generic model) with limited blocks
Age composition effect o O O
Income effect X O O
Preference effect o) X X
Inheritance effect o) X X
Total number of blocks 2,845 611 611

“0” denotes the effect is significantly positive, “x” denotes the effect is rejected. Colored in red refers to
the different result from the kriging model (M1).

(Authors)
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Conclusion

-1. hge composition effect
ats, 2012 (J. Housing Econ.); Hiller and Lerbs, 2016 (Regi. Sci. Urban Econ.))
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1

2. EEptE@oERo 7 At X

income effect
ankiw & Weil, 1989 (Regi. Sci. Urban Econ.); DiPasquale & Wheaton, 1994 (J. Urban Econ.))
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Summary of aging effects

Effect Describe This paper Previous studies . -
il BA T
1-1. Age composition effect Aging has a negative impact on O in residential O at country [, city 2], i
price growth in real estate. X in commercial and province level 3]
2-1. Income effect Budget constraint causes a X O 1451 A l6] % [7,89]
negative impact of aging. BEmS
2-2. Preference effect Change in preference causes a O —
negative impact of aging. =
gative impact of aging BRIREDS

3-1. Inheritance effect

Bequest motives can mitigate the O —
negative impact of aging.

[11(Takats, 2012), [2I (Hiller & Lerbs, 2016) , B (Simo-Kengne, 2019), I (Mankiw & Weil, 1989), Il (DiPasquale & Wheaton,
1994), 11 (Eichholtz & Lindenthal, 2014), /1 (Engelhardt & Poterba, 1991), 81(R. Green & Hendershott, 1996), [’ (R. K. Green

& Lee, 2016).

(Authors)
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Policy implication

* income effect (insignificant)
» SIEOAEAEMLTH, MAZIFL LIF23RITA L,
« BEESNDOREMIPEESEREBEBIZERIEL,

* preference effect
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* inheritance effect
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Map of study area and land-use zoning

Land-use zoning in Tokyo metropolitan area
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Mapping
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Old dependency ratio in Tokyo
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Mapping

Working Age population Child dependency ratio
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CBD score

Score of central business district in Tokyo

2003

2002

2010

2014

2001

2013

(Authors)

N

7~ KYUSHU UNIVERSITY

=

=0

5
745.1.23¢+03)

million JPY

Mapping

Household income

Annual average real income per household in Tokyo

2003

2011

2002

2010

2014

2001

2013

2000

2008

2012

Mapping

52



Mapping

Home ownership ratio

House owing ratio in Tokyo

0229)
(229201)
(20.1.328)
(328356)
(356378)
(378397
(30.7.41.6)
(41.6433)
(#33449)
(449465)
“85482)
B 02409
B woosta
| IGEEY)
Bl o755
(558.56.3)
(683612
(612649)
(649701)
(70.1.100]

(Authors)

53 Mapping

=0

KYUSHU UNIVERSITY



Development processes of panel data
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Residential zone

-

Residential (low) zone

Residential (mid) zone

Category | mid/high-rise oriented
residential zone

Category Il mid/high-rise oriented
residential zone

Commercial zone

/ Neighborhood commercial zone \

Residential (others) zone

/ Category | residential zone

Category Il residential zone

N




[LLand use zones

Category |

Examples of buildings : A residential

Houses, Houses with other small scale function (store, office, etc. )
Kindergartens, Schools (Elementary, Junior High, Senior High)
Shrines, Temples, Churches, Clinics

Hospitals, Universities

Stores (mainly selling dairy commodities) /Restaurants with floor
space of 150m? max. on the first or second floor (excluding:)

Stores/Restaurants with floor space of 500m* max. on the first
or second floor (excluding %)

Stores/Restaurants not specified above (excludingi)
Offices, etc. not specified above

Hotels,Inns

Karaoke boxes (excluding)

Theaters, Movie theaters (excludingii)

#Theaters, Movie theaters, Stores, Restaurants, Amusement
facilities and so on, with more than 10,000m? of floor area

Bathhouses with private rooms

Independent garage with floor space of 300m? max. on the first or second floor
Warehouse of warehousing company, Independent garage of other types than specified above
Auto repair shop

Factory with some possibility of danger or environmental degradation
Factory with strong possibility of danger or environmental degradation

Note A : Must not be built on the third floor or higher. Must not exceed a floor area of D : Stores and restaurants must not be built
1, 500m". E : Floor area must not exceed 50m*.
B : Must not exceed a floor area of 3, 000m®. F : Floor area must not exceed 150m®.
C : Audience seating floor area must not exceed 200m". G: Floor area must not exceed 300m’.

(City Planning Division, City and Regional Development Bureau, Ministry of Land, Infrastructure and Transport, 2003 )
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Dividing into cases
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Dividing into cases
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Hypothesis 1-1. age composition effect

BHEME T /L (overlapping-generations model: OLG) & $ & (Z,
Skpll & BEMIE OB DERAZEH T (Samuelson, 1958; P. A. Diamond, 1956 ; Takats, 2012),
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Hypothesis 1-1. age composition effect
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Result 1-1. age composition effect
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