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Dynamics in Property Market

The Builder’s Model
(Diewert and Shimizu 2010.2015.2016.2019).

* The builder’s model for valuing a commercial property postulates that
the value of a commercial property is the sum of two components:
the value of the land which the structure sits on plus the value of the
commercial structure.

* In order to justify the model, consider a property developer who builds a
structure on a particular property.

» The total cost of the property after the structure is completed will be
equal to the floor space area of the structure, say S square meters, times
the building cost per square meter, £, during quarter or year t, plus the
cost of the land, which will be equal to the cost per square meter, Q,
during quarter or year t, times the area of the land site, L. _

* Now think of a sample of properties of the same general type, which have
prices or values V in period t and structure areas S, and land areas L,
for n = 1,...,N(t) where N(t) is the number of observations in period t.




The Builder’s Model Using MLIT Data (cont.)

* Assume that these prices are equal to the sum of the land and structure
costs plus error terms €, which we assume are independently normally
distributed with zero means and constant variances. This leads to the
following hedonic regression model for period t where the o, and f3, are
the parameters to be estimated in the regression:

(1) Vu=0okLg, +BSq + &y s
t=1.,...,44; n = 1,...,N(t).

» Note that the two characteristics in our simple model are the quantities of
land L, and the quantities of structure floor space S, associated with
property n in period t and the two constant quality prices in period t are
the price of a square meter of land o, and the price of a square meter of
structure floor space J,. _

Dynamics in Property Market

The Builder’s Model Using MLIT Data (cont.)

* The hedonic regression model defined by (1) applies to new
structures. But it is likely that a model that is similar to (1) applies to
older structures as well. Older structures will be worth less than
newer structures due to the depreciation of the structure.

* Assuming that we have information on the age of the structure n at
time t, say A(t,n), and assuming a geometric (or declining balance)
depreciation model, a more realistic model is the following basic
builder’ s model:

Q2 V,=oL,+B(1A-8)rtMS _+¢g ; t=1,..T;n=1,..,N(t)
* where the parameter 0 reflects the net geometric depreciation rate as
the structure ages one additional period.




The Builder’s Model Using MLIT Data: Final Model

* DS is defined as the distance to the nearest subway station and TT as the
subway running time in minutes to the Tokyo station from the nearest
station.

* DS ranges from 0 to 1,500 meters while TT ranges from 1 to 48 minutes.
Typically, as DS and TT increase, land value decreases.

* Model 9 introduces these new variables into the previous nonlinear
regression model (21) in the following manner:

(22)V,= at(zj=14(0jDW,tnj)(zm=1SXmDEL,tnm)(1+u(th_3))(1+n(DStn
—0)(A+O(TT ~1))f (L) + Psa(A) (Zp=3" by, DH,tnh)Stn T &p s

* Thus two new parameters, n and 0, are introduced.

» If these new parameters are both equal to 0, then Model 9 collapses down
to Model 8.

Dynamics in Property Market

Land Prices and Structure Price
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Depreciation Rate
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Housing Markets and Analysis, 9, 69-87.
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Prices: Theory of a Very Long Run and Prediction on Japanese Municipalities in
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— Deng, Y, Inoue., K.Nishimura and C. Shihizu (2017) , “Aging and Property
Prices: Evidence from a Diverse Economies,” Presented at Economic
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Dynamics in Property Market

Residential Property Price Index (RPPI)
A Long-Run Equilibrium Model

Income Per
Capita Work. Age

CPI:
General

Gov Bond Yield:
Current Financial

Anticipated Changes
Are Already Pop.:
Current Demand

Conditions

Y

Conditions

Incorporated in Price

logﬂzppi = U+ ag logP;fi—l—allog — | + a2t

working
pop3,
+ a3 logpop;?t“'! + pjo + [demo.factors (in levels)];; + €5y

— We examine whether demographic factors influence long-run
residential property price index logP"PP! as the “non-rational
long-run expectations” theory predicts.

* Ratio of Young to Working-Age Population: ny nw > population
bonus => inflationary

+ Ratio of Old to Working-Age Population: no_nw = population onus
—> deflationary

Dynamics in Property Market

Model 1 Model 2

Estimate | Std. Error Estimate | Std. Error
Aln Y;, 1.154 0.036 | *** 1.129 0.037 | ***
Aln OLDDEP -0.331 0.032 | #** -0.419 0.029 | ***
Aln TPOP ;, 0.550 0.039 | *** 0.500 0.039 | ***
Intercept -0.012 0.009 0.002 0.009
Individual Effect None None
Period Effect Fixed Effect Fixed Effect
Number of observations 5,334 5,334
Adjusted R-squared 0.571 0.568

Note: Signs *** represent the estimated parameters are significant at 1%.

o) -
8.0% Residual

6.0% - Time Fixed Effect

4.0% - mmmm Demographic Impact

=== Economic Impact
2.0% -

0.0% -
-2.0%

-4.0% A

-6.0% -

1980-1985 1985-1990 1990-1995 1995-2000 2000-2005 2005-2010 2010-2015




Empirical Supports (2):
Impacts of Aging on Future Property Prices:
Simulation Analysis of Japanese Municipalities

» Japan as a Spearhead of Global Change: Aging

 Detailed population history and forecasts and land price data
available at the municipality level

» Data in every five years from 1980 to 2010 for 8§92
municipalities are used to estimate the very long-run portfolio
choice model: AlnP;;= (a + 6;) + B1:AlnY; +
B2t AINOLDDEP;; + 3 AINTPOP;; + vy

* Based on estimate results, simulation analysis is conducted to
predict property prices of 877 municipalities, excluding
Fukushima Prefecture.

Dynamics in Property Market

Total Population and Old Age Dependency Ratio in Japan
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= o NELE | AR
(n=1,683)| (n=23) | (n=20) |(n=758)| (n=239)| (n=519)|(n=2881) (n=412)| (n=469)
A MR 2K 2015 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2015 =1.000 2025  0.870 1.033 0948  0.894| 0927  0.878| 0.844  0.867 0.824

R—2FA4OFER | 2035 0.773] 0999 0.884]  0.807,  0.855| 0.785| 0.735| 0.771|  0.704
2045  0.666] 0.926/  0.801 0.706| 0.764  0.679] 0.622]  0.662|  0.587
EE R 5 2015 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2015 =1.000 2025/ 0.978 1.143 1.051 0.999 1.031 0.985] 0954,  0.976| 0.935
T0i AT B 20350 0.870 1.147 1.001 0.910 0968  0.883| 0.825| 0.868|  0.788
2045 0.755 1.051 0.900,  0.798/  0.862|  0.770|  0.706|  0.754]  0.666
EE LR 2015 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
2015 =1.000 2025 1.137 1.286 1.194 1.154 1.180 1.143 1.116 1.139 1.097
75 EHEIZSIE BT 2035 0.986 1.316 1.132 1.030 1.097 1.000|  0.936 0.983 0.896
2045  0.877 1.236 1.048]  0.930 1.006/  0.895| 0.819  0.877 0.769
EEHnE 5 2015 1.000 1.000/  1.000 1.000 1.000/  1.000 1.000 1.000 1.000
2015 =1.000 2025 0.952 1.131 1.051 0.981 1.023 0962  0.921 0.950  0.896
Lokt g 2035/ 0.845 1.095  0.980| 0.886/  0.943| 0.859  0.801 0.843|  0.764
2045  0.728 1.015|  0.887,  0.774| 0.842] 0.743| 0.677, 0.724]  0.636

Demographic Impact over the Next 30 Years: China, Korea
and Japan.

Total Population Old age dependency ratio

2010 2020 2030 2040 2010 2020 2030 2040
Japan 100 98 95 90 38.92% 52.73% 58.22% 70.38%
China 100 105 107 106 12.74% 18.11% 2621% 37.96%
Korea 100 105 108 108 16.89% 23.59% 40.05% 58.45%
Hong Kong 100 107 112 114 18.73% 27.74% 47.19% 61.28%
Singapore 100 119 130 136 13.52% 21.09% 34.03% 44.80%
Australia 100 114 126 139 22.09% 28.19% 34.59% 38.13%
New Zealand 100 110 119 126 21.99% 28.16% 36.59% 41.41%
United States of 100 108 116 123 21.77% 28.60% 36.80% 39.09%
America
Canada 100 110 119 126 22.52% 30.22% 41.31% 44.67%

Man Cho (KDI School), Yongheng Deng (Wisconsin Madison &
Fudan University) and Chihiro Shimizu(The University of Tokyo).



Dynamics in Property Market

Discussion in Singapore:
Singapore property may face ageing threat
» Study from Chihiro Shimizu at NUS says home
prices could fall 30 per cent by 2040, but analysts say
investment and immigration flows will support prices,
mitigate effect of ageing, less dynamic population

* By Lee Meixian leemx@sph.com.sg
@LeeMeixianBT Older population, cheaper homes?
SEP 8, 2015 5:50 AM Singapore

o The Business Times SEP 8.2015

e Can Singapore survive?

Shrinking Cities 2005—2015

2005-2015

http://www.shrinkingcities.com/index.php%3Fid=399&L=1.html

page.
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