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0. Outline of Today’s Lecture

1. STAGES IN RESEARCH PROCESS
2.HYPOTHESIS
3.LITERATURE REVIW

Today’s Case:
“Aging and Real Estate Prices-Evidence from Japanese
and US Regional Data-”

From Lec03. 90 min
e Partl: Research Methodology
o Part2: Review of Statistics :

o Statistics is the srammar of science. Karl Pearson
 Part3: Case
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NUS: Research Methodology

1. STAGES IN RESEARCH PROCESS
 Today’s Lecture

* Stepl: Find research topic
e Step2: Hypothesis and Research Design
e Step3: Literature Review

» Step4: Data Collection / Lecture 3
e StepS: Analyzing Data / Lecture 4

e Step6: Interpretation of results / Lecture 5

« Step7: Validation of results / Lecture 5

» Step8: Writing the thesis or report with conclusion / Lecture6
and Tutorial

 R.Cauvery et al (2000), “Research Methodology” Chapter 3.
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NUS: Research Methodology

(1) What is a research problem?

* All progress is born of inquiry. Doubt is any day better than
over confidence. Doubt leads to inqguiry and inquiry leads to
invention.

* Thus invention 1s the out come of research. Research may be
motivated by the desire to know for the sake of knowing or
by the desire to solve the practical problems.

* In research process, the first and foremost step 1s selecting
and defining a research problem.
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What 1s a Research Problem?
 Conditions:

1. It must be worth studying. In other words 1t must have
viability or potentiality to stand as a research problem.

« 2. The study of the problems must be socially useful. It must
be able to catch the attention of the experts, policy makers,
academicians etc. who are familiar with the subject.

» 3. There must be a felt need for research over the problem. It
should be a problem untouched by other researchers or even 1f
touched must be in need of further research possibility.

e 4. A research problem should come out with pragmatic
solutions to the issue.

e 5. As far as possible the research problem should not be stale.
It should be up to date and relevant to the current social
happenings.
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Additional Conditions:

* 1. The researcher should be very sure of the topic chosen. It
should be neither too vague nor too broad in scope.

e 2. To make the problem clearer and more understandable it
should be stated in a question form requiring specific and
definite answer.

e 3. The limitations of the problems, the factors which are not
included 1n the study should be carefully eliminated and
should not be considered in the study.

* 4. All the special terms that are used 1n the statement of the
problem should be clearly defined.
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(2) Selection of Research Problems

* The right selection of the topic has unlimited advantages and
1t boosts the moral of the researcher.

* A right selection of a research problem helps you to proceed
with your work methodically and step by step.

 This will help the researcher to finish the project within
stipulated time and that too with a minimum cost.
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Should take into consideration the following factors:

* 1. Researcher’s interest : You should select a topic in which
you are familiar or has in depth understanding.

» 2. Topic of significance : You should select a topic which in
socially significant.

3. Novelty of the idea : A novel problem may lead to new
ways of looking at the problem.
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* 4. Researcher’s resources: The resources of researcher are
your intelligence, training and experience and other facilities
such as funds, clerical and technical assistance, library
facilities and availability of time.

o 5. Time-bound programme : A research problem should be
time bound.

* 6. Availability of data : In the absence of adequate data no
research 1s purposeful. The researcher has to examine whether
the data for the project are available in plenty
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» 7. Feasibility of the study : You should never be 1n a hurry in
choosing a problem. Spending considerable time for selecting
a topic would not be a waste at all.

» 8. Benefits of the research _: The results of a research study
give intellectual satisfaction to you. You must get recognition
for your work. You should write an UNDERGRADUATE
DISSERTATIONS.
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My research fields: Jan 2016

* (a) Property Price Indexes

e - Topic of significance + Availability of data + Researcher’s
interest

e (b) Green Building

e - Topic of significance

* (¢) International Investment Flows and Local Bubbles
* - Availability of data

e (d) Amenity and City agglomeration

* - Researcher’s interest

* (e) Aging and House Prices

- Topic of significance + Researcher’s interest
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How can you get “research topic” or “inquiry”, “doubt”?

 Radar or antenna is important.

« -TV:CNN, ABC, BCC, NHK

* -Newspaper: Business Times, Wall Street Journal, Financial
Times, New York Times, Nikkei

 _Journal: ECONOMIST or Real Estate Journals

« -University’s Real Estate website
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Today’s Case: Aging and Housing Prices.

Economist P ST .
—— The Economist:
Surprise! @

The power of the
emerging world

Into the Unknown: A special
report on Japan (Nov.20™ 2010)

'I . apan 1s aging faster than any
1}, country in history, with vast
consequences for its economy.’

pJ

2050 All Japan =2010 Yubari-city
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Land prices in Japan will be one-third in 2040.
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Topic: Singapore property may face ageing
threat

* Study 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
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The Business Times SEP 8.2015

« A recent study by the National University of Singapore's
Institute of Real Estate Studies predicts that Singapore home
prices could fall by about 30 per cent by 2040 as the society
ages and the old-age dependency ratio rises. But
economists and real estate consultants argue that this scenario
may not come to pass because of investment and
immigration flows.

* They say that the study by and large approaches residential
property as a consumption good, ignoring the investment
part of the equation, which should not be the case, given
Singapore's status as a global city.

e The working paper by a team led by Chihiro Shimizu, to be
published next week, covered 12 Asian, five South and
Central American and 18 European economies.
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o It forecasts that, in ageing European and Asian economies -
including Singapore - housing prices will drop as a result of
demographic changes in the next 30 years.

e This conclusion is not new; 1t has been much debated in US
academic literature, but not many such studies have been done
in the Asian context, noted DTZ regional head of research Lee
Nai Jia, who was formerly an assistant professor in the
Department of Real Estate at NUS' School of Design and
Environment.
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* The researchers behind the study expect the old-age
dependency ratio - defined as the proportion of the elderly to
the working-age population - in Singapore, Korea, Hong
Kong and Thailand to rise from between 10 and 20 per cent to
between 40 and 60 per cent 1n the next 30 years; in China, the
proportion of the aged 1s expected to grow from 11 per cent to
35 per cent.

* The expanding ranks of the aged could in turn send home
prices down by 50 to 60 per cent by 2040, 1t said. However,
Singapore will buck the trend, in that its home prices could
fall by less - 30 per cent.
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« The reason for this disparity comes from the study's
assumption that the populations in other countries would stay
somewhat stagnant, while Singapore's total population 1s
expected to grow 36 per cent from 2010 to 2040, culminating
in a population of 6.9 million - the figure used by the
Singapore government for infrastructure planning purposes.

« The projected growth 1n Singapore's population would have
the effect of offsetting some of the housing demand lost from
a more aged population, it said. While the study focused
primarily on Japan, where the population 1s greying and
declining faster than anywhere else, 1t found that the empirical
model continues to yield similar trends when extrapolated to
other countries. (Case study)
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* The paper explained that working-age people tend to trigger
demand for housing because they typically build up assets
during their prime years, and then consume their savings
when they enter their senior years. "During the asset-
formation period, housing assets are considered to be a safe
asset for people since they lose little value due to inflation,
compared with savings. Houses may eventually be passed
onto one's offspring or sold and the profits allocated to
expenses 1n one's old age."

e It added: "In an economy comprising these two generations, 1f
life expectancy continues to increase without the social
welfare system developing to accommodate it, working-age
people will act to reduce their current consumption in
preparation for post-retirement life."
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« This 1s how a longer life expectancy can cause a fall in the
consumption level of society as a whole; 1n addition, because
the elderly depend on those who work for a living, a larger
elderly population would make the overall economy less
active.

* DBS economist Irvin Seah said the research debunks the
misconception that property prices are a one-way bet: "That
assumption essentially forgets that demographics do have a
significant impact and can eventually take a toll on residential
prices." But other observers believe that immigration and
offshore demand will create new demand to fill the gap left
behind by the aged. (In fact, the report recommends that Japan
start accepting more immigrants to arrest price declines.)
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e Mizuho economist Vishnu Varathan said the report under-
accounts for Singapore's position as an investment hotspot. He
added that Singapore does not have very many cheaper
housing alternatives such as cheaper rural farmland, so prices
will tend to be stickier and better supported.

« He also pointed out that it 1s slightly tricky to predict where
the dependency ratio will be 1n 30 years because a large part
of Singapore's population is inorganic. Permanent residents
and non-residents make up about two-fifths - nearly half - of
Singapore's population, for instance, which makes simple
extrapolation from the current population make-up difficult.
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* The study, referring to economies outside Asia, predicts that
the dependency ratio will rise from about 20 per cent to 40 per
cent 1n Oceania and North American countries.

« But the impact on residential prices are "not as serious" in
these countries because their populations are expected to grow
20 to 30 per cent.

* In European countries, the dependency ratio 1s expected to
rise from between 20 and 30 per cent to between 30 and 50
per cent, leading home prices to fall. The declines are mostly
capped at 20 per cent, but could be deeper in Germany, the
population of which is ageing and shrinking; prices there
could plunge more than 40 per cent.
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2. HYPOTHESIS and THEORY

« Walter R. Borg has firmly believed that a hypothesis reflects
the research worker’s guess as to the probable outcome of his
experiment and they play clear and specific goals before the
researcher and provides him with a basis for studying
samples and research procedures to meet these goals”.

« R.Cauvery et al (2000), “Research Methodology” Chapter 4
& S.
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(1) Hypothesis

e The term hypothesis has several meanings.

« —I[tmay be taken to mean a possibility, a supposition or an
assumption. In general 1t 1s taken as a proposal to accept
something as true. It may prove to be correct or incorrect.

* A hypothesis is not the same as theory though it 1s very
closely related to theory.
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* As William H. George has rightly put it theory is elaborate
hypothesis. The hypothesis actually emerges from the theory.

* A hypothesis if verified becomes a theory. It 1s a
generalisation drawn from the theory itself and when it has
been tested and found correct it becomes a part to the theory
itself.

* Thus theory itself in its early stages forms a hypothesis
and the two are interdependent upon each other. Origin of
Hypothesis The changes 1n socio economic relations, human
behavior, values and attitudes provide simple scope for
1dentification of hypothesis.
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(2) The use of theory and theoretical concepts

* Although real estate studies emphasizes practical business
problems, you must incorporate into the study some
theoretical ideas and concepts.

 —In theory-driven research you pay a lot of attention to
theoretical concepts right at the beginning of the study.

* In data-driven research you build the relationship between
theoretical concepts and your data at later stages of the
project. It is often helpful to make a distinction between
theory (theoretical 1deas and concepts) and prior research
(studies dealing with empirical data).
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» The first view emphasizes the relevance of ‘grand’ theory,
which 1s both consistent and stable and widely known and
adopted among researchers.

« —This type of theory development takes place through small
steps and setting of hypotheses and propositions.

« The other conception of theory emphasizes the social nature
of all scientific activity. Here, theory 1s defined 1in a more
flexible way; 1t consists of preliminary and changing
assumptions that direct the way of doing research.
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Philosophy of Science

Formulation of Presupposition Scientific theories Formation of
World ideas and predisposition analysed and scientific laws-
of scientist clarified cognative status

R.Cauvery et al (2000), “Research Methodology” Chapter 5.

cshimizu@nus.edu.sg page. 29



NUS: Research Methodology

Theories It}corporated

I
Introlduction Hy po:thesis

Laws Di: Nature

I
Incerlltive Scheme Hypcithesis

|
Relevatl'lt Facts

Complex Phenomenon

R.Cauvery et al (2000), “Research Methodology” Chapter 5.
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Facts of same kind Facts of different kind

Deduction
I

Theories
|

Law of Phenomenon
|

Collegation of facts
[ |

Elementary Facts| Conception
| 1
Decomposition Explication
[ I
Facts Ideas

R.Cauvery et al (2000), “Research Methodology” Chapter 5.
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F F F, F, F, F, F.
— L L, L, L, L, —
- L L, L, -

Theory

R.Cauvery et al (2000), “Research Methodology” Chapter 5.
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Theory

1
Mathematical Expression of theory

Model Hvpothesis
1
Confrontation of Model with data
1
Accept the theory Reject the theory Revise the theory
if compatible if incompatible if incompatible
with data with data with data
1
Confrontation with new data

R.Cauvery et al (2000), “Research Methodology” Chapter 5.
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3. LITERATURE SURVEY

* Novice researchers sometimes think that making a
quantitative or qualitative research project 1s an excuse to be
1gnorant about what other researchers have said about the
1ssues under study. Some may even think that, when making a
quantitative or qualitative study, you do not need to use
theoretical concepts to inform your study.

* This 1s not true. For any researcher, it 1s impossible to say
anything of scholarly interest if you do not relate your
findings, 1deas and conclusions to what was already known
prior to your study.

e P.Eriksson and Anne Kovalainen (2016), “Qualitative
Methods in real estate studies” 2" edition. Chap 4
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* The terms ‘research literature’ or just ‘literature’ refer to the
body of research, both theoretical and empirical, that you
must consult in order to develop, understand, investigate and
evaluate your research ideas and the finished product.

« —Atleast 10 papers at Tutorial 1.
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(1) Positioning the study through literature

* Find and read other’s work throughout your research process

—The 1dea 1s to clarify and sharpen your research questions
during the research process.

* Theories, theoretical concepts, and research findings that you
read about will assist you with positioning your study in
relation to prior knowledge.

—This positioning takes place with the help of prior research
and through the development of your own research questions.
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(2) The relevance of a literature review

e This literature 1s published 1n books, scholarly journals,
electronic databases, and other outlets and you can have
access to 1t through the library and the Internet.

* In order to generate, develop and refine your research 1dea,
you need to know what other researchers have written
about the topic of your research project.

« Additionally, to be able to perform good research, you must
be aware of the current knowledge in your topic area.
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(3) The purpose of a literature review

e The purpose of a literature review 1s to explore, summarize,
compare, and critically analyze what has been written by
other researchers about the topic of your research.

e In writing the literature review, the purpose 1s to explore what
knowledge and 1deas have been established on a topic, what
approaches and viewpoints have been adopted, and what are
their strengths and weaknesses.

—See. Paper
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(4) Identifying keywords

* To be able to effectively search for the literature you need to
generate ‘key words’ that are related to your research topic
and research questions.

« If you find one particularly relevant and recent article or
research book on your topic, then you can find a long list of
good references from this single source. This 1s why the best
method for literature search 1s to start from the most recent
sources and work backwards.

—'Two basic search strategies, identifying either key words
or citations, help you in making a literature search.

« —Atleast 5 keywords at Tutorial 1.
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Green Luxury Goods? The Economics of Eco-Labels in the Japanese

Housing Market

FRANZ FUERST' AND CHIHIRO SHIMIZU |

30.DECEMBER, 2015

Key Words :Green building; green label; hedonic approach; offer price; bid price; market
rice function; omitted variable bias.
JEL Codes : G51; M14: D92

Fuerst, F and C. Shimizu (2014) , “The Rise of Eco-Labels in the Japanese Housing Market,”
RERC(Real Estate Research Center) Working Papers No. 04/2014, Department of Land Economy,
Environment, Law & Economics , Cambridge University. Journal of Japanese and International
Economy, forthcoming..
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Find literature with keywords

Google

Scholar
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ABOUT NUS LIBRARIES
CL | CH |Lw SESSHIEN MD | MU | SC | YNCL

NUS Libraries _ P =l Hon Sui Sen Memorial Library
for knowledge ~ for inspiration ~ for life " ! 1 View Wabsite )

NUS Libraries > Home £ sHRRE |4 A AR

FmdMore@NUSL 7] For external members and S
MUS High School students RS
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NUS Staff/Students -l "

|Search library catalogue and more

® Everything Books ' Articles
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NUS Libraries > Home

m LINC E-RESOURCES DATABASES EXAM PAPERS

FindMore@NUSL @

i»green building housing price O

® Everything Books ' Aricles
¥ Exclude: Newspaper articles + Book reviews

Advanced Search »

Gheck Loan Recor
MUS

Jireidote green building housing price

253,286 resulis sorted by relevance - a [ Add results beyond your library's collection

1. Green building, matenals and civil engineering: proceedings of the 4th Intemational Conference on Green Building, Materials and Civil
Engineering (GBMCE 2014), Hong Kong, 21-22 August 2014

by Kao. Jimmy C. M: Sung. Wen-Pei; Chen. Ran. Dr

2015

Parmalink

5| eBook: Full Text Online

2. SUSTAINABLE MEASURES AND ECONOMIC VALUE IN GREEN HOUSING

by Chihiro Shimizu
Cpen House Intemational, 09/2013, Volume 38, lssue 3
Permalink

.. Abstract As interest grows in environmentally friendly buildings, or "green buildings,” the real estate industry s expected 10 play an increasingly active...

| Joumal Article: Full Text Online

3. Low impact building: housing using renewable materials
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(2) NUS Library: Method 1

AUl nLduULn Reguncu

LTRSS ST =18l The server https://proxylogin.nus.edu.sg
requires a username and password.

User Name: A0109372

; NUS Libraries E-Resources Problems with this method:

e

Password:

Please note that this service will not be available between 5:00

(Singapore Time) daily for maintenance. [ fogin Cancel 1 . Returns tOO many;

If you have any problems accessing this service, please refer to the Fre

. Questions or contact Helpdesk. 2. Cannot find the article even you input the
exact title;
and l_:llfjl‘l'l‘;ul\lr::::s:;)f?gl"lalfe‘::et?g::lsn"rg;r(lE), 3' preferences for Journal, year, et al;
login here: 4

Login for Non-IE Users / Off-Campus Users:

Please select your Network Domain: ProQuest

Please enter your Userid without Domain:
(eg. nustan) LR o =
Please enter your Password: EHiR PR dE IS SRR
(case-sensitive)

— SUSTAINABLE MEASURES AND ECONOMIC VALUE IN GREEN HOUSING

Shimizu, Chihiro. Open House International 38.3 (Sep 2013): 5763

ESar- oo - e 10

1% ProCuest /n
& POF

9 5IA = BT
2z
Headnote 8l =2
Abstract
U BinEEsE
Asinterest grows in environmentally friendly buildings, or "green buildings,” the real estate industry is expected to play an increasingly active role in the
realization of a low-carbon society. Various efforts toward such a society are currently being promoted vigorously within an international framework. To supply a Library FAQs
socially desirable leve! of green buildings via the market mechanism, the econemic value of green buildings (as measured by the market) must be commensurate
with the required investment. Many remain sceptical, however, about the true ecanomic value of green buildings. A thorough analysis has yet to be conducted to gas=sayEgTE O7)
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(2) NUS Library: Method 2

ScienceDirect

Journals  Books

Search all fields

Author name Journal or book title Volume ||Issue ||Page E Advanced search

All Journals Books Reference Works Images Advanced search | Expert search

? Search tips

Search for

in All Fields -

AND i

in All Fields -

Refine your search

¥ Journals “ Al

¥/ Books [ | My Favorites
I Subscribed publications
I Open Access articles

|_‘ All Sciences - I:Il Hold down th_e Ctrl ke_y (or Apple Key)
= to select multiple entries.

Agricultural and Biological Sciences
Arts and Humanities
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Search
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‘ All ‘ Journals ‘ Books ‘ Reference Works ‘ Images Advanced search | Expert search
? Search tips
Search for
green building in |Keywords v
'AND .
housing price in |Abstract, Title, Keywords ~
Refine your search Journals  Books
’-!,I Journais ||Au1hn:\r name ||_Jc|u|'raa| or book title ||VOIume | |Issue ||F'age | E Advanced search
¥/ Books
Search results: 5 results found for KEYWORDS (green building) and TITLE-ABSTR-KEY (housing price). " Save search alert RSES
¥ < Download PDFs EP Export = | ¥ Relevancev | ¥ All access types ¥ |
Green Luxury Goods? The Economics of Eco-Labels in the Japanese Housing Market Original Research Article B

Journal of the Japanese and International Econamies, fn Press, Accepred Manuscript, Available online 15 January Z0T6
Franz Fuerst. Chihiro Shimizu
» Abstract b Research highlights -'_: PDF (1293 K)

Pitfalls in the Economic and Ecclogical Evaluation of Energy Related Building Renovation Strategies and Open Access |
Measures Original Research Article

Energy FProcedia, Volume 78, November 2015, Pages 2340-2345

W. O, R. Bolliger

» Abstract | T8 PDF (313 K)

[} The nascent market for "green” real estate in Beijing Original Research Anicle =
European Economic Review, Volume 56, Issue 5, July 2012, Pages G74-984
Sigi Zheng, Jing Wu, Matthew E. Kahn, Yongheng Deng
b Abstract & Graphical abstract '7:“ PDF (437 K)

Economic returns to residential green building investment: The developers' perspective Original Research Article =]
Regional Sclence and Urban Economics, Volume 47, July 2014, Pages 35-44
Yongheng Deng, Jing Wu
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According to [Kotchen (2006)[15]| green markets can principally be understood as a form of
a private provision of a public good and as such can have either beneficial or detrimental
effects depending on technology, individual wealth levels and the initial level of the public
cood. This proposition has been evalnated empirically, for example by li acobsen, Kotchen and
Vandenbergh (2012 )[20] in the context of residential electricity demand.

Despite these apparent obstacles, the existing evidence of the residential market points to a
significant green premium. An early study by Dian M ] 4] showed that
increasing energy efficiency increases housing prices.| Banfi et al. (2005)[1] have published

research findings indicating that rental housing tenants are prepared to pay up to 13% higher
rent for buildings that have adopted energy-saving measures. Similarly, Fuerst et al (2013)[11]

found a price effect of higher energy performance in the British housing market for a large
sample of sales transactions in the 1995-2011 time period, indicating a 14% premium of the
highest band of the Energy Performance Certificate (EPC) over the lowest band. They also
find that this effect tends to be larger for terraced dwellings and flats compared to detached
and semi-detached houses. Earlier,[Brounen and Kok (2011)]2] had examined the relation-
ship between EPC ratings and sale price Tor 31,993 residential sale prices m 2008-9 m the
Netherlands and report significant premiums for more energy-efficient buildings. Although
their dataset contains a large number of control variables, the adoption rate of EPCs 1n the
Dutch housing market was relatively low at the time (7-25% depending on the year) which
may limit their findings. Similarly, Zheng and Kahn (2008)[28] and Zheng, Kahn and Deng
(2012)[29] find signi rice premia for 'ereen’ properties in the Chinese housing market
and a study b}rlDeng, Li and Quigley (2012)[3] finds substantial economic returns to green
buildings in Singapore. Kok and Kahn (2012)[16] as well as Hyland et al (2013)[13] arrive at
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Today’s Case:

* Aging and Real Estate Prices
-Evidence from Japanese and US Regional Data-
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1 Motivations

* Aging in Japan are advancing faster than in other
major developed nations, and this 1s expected to have
substantial effects on the country's economic
systems, including its social security system.

* The shrinking of Japan’s birth rate, aging of its
society, and declining of its population

« —Real Estate Market

cshimizu@nus.edu.sg page. 60



Aging and Real Estate Market

* What kind of effect will the falling birthrate, aging
society, and declining population have on the real
estate market?

« Will the often mentioned real estate price asset
meltdown really occur?

« —How much demographic factors affected real
estate prices in Japan and the U.S. ?
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2 Empirical Method and Data

2.1 Empirical method
Nishimura (2011), Nishimura and Takats (2012) , Takats (2012)

AlnP, =a+ fAInGDPPC,+yAInOLDDEP,
+0AInTPOP, + ¢, (1)

GDPPC 1s per capita GDP,

OLDDERP 1s the old age dependency ratio, which 1s defined
by the ratio of population aged 65+ to the working population
(i.e. population aged 20-64),

TPOP 1s total population.

The disturbance term 1s represented by €;;.
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2.2 Data

* Regional real estate price data.

* US: the Office of Federal Housing Finance Agency
(FHFA).

K T
* Japan: Inp; = Z PiXins + Z 0sDs + vy, (2)
k=0

s=0

Pjt  the nominal land price for a property / in year ¢

Xik: the attributes associated with property /
D;  time dummy,

€;; disturbance term.
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Real House prices by states (U.S.)
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Real land prices by prefectures (JPN)
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Table2: Sources of Employed Data

Japan U.S.
Data format Prefectural panel data State panel data
Data period 1976 to 2010 1975 to 2011

Estimated hedonic function based on Ministry of
Land, Infrastructure, Transport and Tourism "Land
Price Data (Residential Land)," we set data for
representative locations by prefecture and estimated
quality-adjusted public land prices (amount base)
using estimated hedonic function

We estimated state-by-state quality-adjusted
housing prices (amount base) using Federal
Housing Finance Agency "All-Transactions
Indexes" rates of change and "Summary Statistics
for House Prices" price median values

Housing price

Prefectural income based on the Cabinet Office's U.S. Department of Commerce, "Bureau of Economic
Income "Prefectural Economic Accounts" (linked using Analysis" GDP by state (Chained by price ratio
price comparisons at base points in time) between base periods)
National value from Bank of Japan's "Average Federal Reserve Board, "Contract Rate on 30-Year,
Interest rate Contractual Interest Rate on Bank Loans" Fixed-Rate Conventional Home Mortgage
(synthesized rate for all Japanese banks) Commitments" (National)

Consumer price index by prefectural capital

Consumer price i 0 o United States Department of Labor, "Bureau of
index (synthesmed) from Statistics Japan's "Consumer Labor Statistics" CPI (All Items) by state
Price Index"
New housing starts (total number for owned homes,
New housing rental home's,. issued housing, and condominiums) US Census, ”Building'Pemlit's Survey,"‘ New
supply from the Ministry of Land, Infrastructure, Transport |Privately-Owned Housing Units Authorized by

and Tourism's "Statistical Survey of Construction  |Building Permits by state
Starts"
Based on 'national census(population ratios by five-
year age groups),Ministry of Internal A ffairs and
Population by age |Communications calculated population figures by [U.S. Census, "State Population Estimates"
group multiplying these ratios by the population, Population by age and state
demographics, and household data based on the
Basic Resident Register
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2.3.Demographic Changes:
Dependency Ratio and Old age dependency ratio

e Nishimura (2011)

aged 0—19 and 65+,
population aged 20—64

* Dependency Ratio =

(3a)

. Takéts (2012)

aged 65+,
population aged 20—64

(3b)

* Old age dependency Ratio =
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Figure 3a: Real Estate Prices and Demographic Changes in Key Regions: Japan

(Index: 1970=100) Tokyo (Index: 1970=100) Osaka
120 0.030 115 L 0.040
115 - 0.020 |10 /\ | 0'020
1o [~ L0010 / \ A
- £ \ /“ - 0.000 105 g —= ~ 7 Ve 0.000
105 =" A A v AR
J/ /<_’ JIT=3 28 v -0.010 100 \7’ e A .= - -0.020
100 ’7\/ \\’_\\\ /’-‘\l‘ - A 0 _0020 ’, \5‘-‘\\’—‘\\\”4“~l + _0040
95 N - 0030 - 0.060
90 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T TT -0040 90 T T T T T T T T T T T T T T T T T T T T T T T TT T T T T T T T T 1T —0080
1975 1980 1985 1990 1995 2000 2005 2010 1975 1980 1985 1990 1995 2000 2005 2010
Real land price in log (left scale) Real land price in log (left scale)
""" Old age dependency ratio(right scale) =<====-0Id age dependency ratio(right scale)
Dependency ratio(right scale) Dependency ratio(right scale)
(Index: 1970=100) Aomori (Index: 1970=100) Kagawa
- 0.015 110 0.030
18421 [~ A [ 0010 - 0.020
s P\ NPT 4\ 0.005 105 4 0.010
100 -i Y ,J'T'f_ “\ 7 ‘\\\ /!’_\'__ 0.000 /‘/_/\\ ’/ \‘ = 0.000
98 S 2 v ‘\\ T -0.005 100 ~zr— > /’I i -0.010
A \ ’ Pt - -0.020
32 Vi N[ 0010 TS 0030
v i -0.015 95 g RN it L .0.040
92 - -0.020 ’ v - -0.050
90 rrrrrrrrrrrrrrrrrrrrrrTrrrrrrrT T rrTTrTrT _0.025 90 rrrrrrrrrrrrrr T rrrrrrrrrrrTrTr T T TTrTrTrTT _0.060
1975 1980 1985 1990 1995 2000 2005 2010 1975 1980 1985 1990 1995 2000 2005 2010
Real land price in log (left scale) Real land price in log (left scale)
----- Old age dependency ratio(right scale) =====-0Id age dependency ratio(right scale)

Dependency ratio(right scale) Dependency ratio(right scale)

cshimizu@nus.edu.sg page. 69



NUS: Research Methodology

Figure 3b: Real Estate Prices and Demographic Changes in Key Regions: US
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3 Empirical Results

3.1 Tests on unit root

Vie = PiVir1 + Omidm:e + €54
dit — {O}a d2t — {1}9 d3t — {lat}
i =12,....N ¢t=12,....T m=1,2,3

L

Ay = 0Yir1 + Z YikAViek + Omidme + €
k=1

The common unit root test proposed by Levin, Lin and Chu's (2002) 1s a
unit root test that assumes regions have a common unit root, and the
null and the alternative are given by

H,:6,=0, H :0,=0<0
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e The individual unit root test proposed by Im, Pesaran and
Shin (2003) and Maddala and Wu (1999) 1s a unit root test
that assumes the unit roots differ between regions. The null
and the alternative hypotheses are given by

<0, for i=12,...,N,
=0, for i=N+LN +2,....N
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Table3: Unit Root Test

Standard One-period lag
. . Common Unit Root | Indivudial Unit Root | Common Unit Root | Indivudial Unit Root
Region Variables
Levin, Lin and Chu ADF - Fisher Levin, Lin and Chu ADF - Fisher
Japan |Housing price (real value) -5.7 (0.00) **x* 123] (0.03) ** -12.9 (0.00) *** 333] (0.00) *=*
Income (real value) -10.5  (0.00) *** 144 (0.00) -23.9 (0.00) *** 591 (0.00) *=*
Old dependency ratio 0.6: (0.72) 24 (1.00) -3.1 (0.00) **x* 94 (0.47)
Total population 0.1 (0.53) 99 (0.34) -4.3 (0.00) *** 89 (0.62)
Interest rate (real value) -12.20 (0.00) *** 2851 (0.00) -47.00 (0.00) *** 1347, (0.00) **:*
New housing supply 5.3 (1.00) 50, (1.00) -33.6. (0.00) **x* 1011} (0.00) ***
U.S. Housing price (real value) -6.9  (0.00) **x* 209.4 1 (0.00) **= 9.1 (0.00) *** 379 (0.00) *=*
Income (real value) 3.4 (0.00) #** 50.8 | (1.00) -19.5  (0.00) *** 701] (0.00) ***
Old dependency ratio 4.3 (0.00) -6.3 | (0.02) ** -4.2 (0.00) **x* -7 (0.00) ***
Total population -2.7. (0.00) #*x* 84.9 | (0.89) -18.6.  (0.00) *** 547 (0.00) *x**
Interest rate (real value) -2.8  (0.00) **x* 230.7 | (0.00) *=*= 0.0 (0.00) = 786, (0.00) ***
New housing supply -3.6. (0.00) *** 225.1 1 (0.00) *== -18.2  (0.00) **x* 536, (0.00) **x*

Note: The figure in each field represents the test statistic (P value). "***" indicates that the null hypothesis is dismissed at a 1% level of
significance, "**" at a 5% level of significance, and "*" at a 10% level of significance. The ADF test lag order was selected based on the SIC
criterion. The formulation used in the test was a model including a constant term.
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3.2 Tests on Cointegrationl
* The Kao test proposed by Kao (1999),

« —Cointegration relationship in each region 1s
identical.

e The Pedroni test proposed by Pedroni (1999)

« — Cointegration relationship 1s heterogeneous across
regions

L;
Aej; = Wie;q + z :gDikAeit—k + €
k=1

Kao test: H,: p=p=0 H, : pu=pu<0

Pedroni test:
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Table 4: Cointegration Tests

Region Kao test Pedroni test
ADF Panel rho Panel ADF Group rho Group ADF
Japan -5.8  (0.00) *** 0.3 (0.63) 4.1 (0.00) *** 2.7 (1.00) =72 (0.00) ***
U.S. 0.0 (0.00) *** -0.8 (0.22) 4.2 (0.00) *** 1.8 (0.97) -43  (0.00) ***

Note: The figure in each field represents the test statistic (P value). "***" indicates that the null hypothesis is dismissed at a 1% level of
significance, "**" at a 5% level of significance, and "*" at a 10% level of significance. The ADF test lag order was selected based on the SIC
criterion.

The presence of conintegration relationship among the four
variables.
—Error Correction Model

(Granger’s representation theorem; Engle and Granger
(1987)).
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Regression Model

* Four variables are cointegrated

e —Error Correction Model
AlnP, =a_ +b Aln GDPPC_ +5bH, AlnOLDDEP,
+b,AInTPOP, +bH,ECT, _ +v,

ECT,=InP, —
(a,, + B, InGDPPC, + f, InOLDDEP, + 3, InTPOP,)
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TableS: Baseline Regressions

olsgéfvfa Adj.R2 GDP per capita Old dependency ra Total population EC term
tions
Japan 1,645 0.629 |0.2188 0.0000 -1.3167 0.0000 9177 0.00 -0.1033  0.00
Standard error/t value 0.058 / 3.6  0.186 / -7.06  /0.290 / 3.17 | 0.009 / -11.33
uU.S. 1,836 0.439 0.4515 0.0000 -0.9067 0.0000 0.7514  0.00 -0.1272  0.00
Standard error/t value 0.042 / 10.66 116 / 79 0.116 / 6.46 | 0.010 / -12.29

The coefficient on per capita GDP :

Japan 0.2188, US 0.4515, Takats:0.8842.

Old age dependency ratio:

Japan -1.3167, US -0.9067, Takats:-0.6818.

Total population:

Japan 0.9177 , U.S. 0.7514, Takats: 1.0547.
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Figure 4a: Decomposition of Land Price Changes
over 1976-2010
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Real land price growth: +0.8 percent

Economic growth: +0.2 percent

Demographic changes:  —3.7 percent
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Figure 4b: Decomposition of Land Price Changes
over 1976-1990
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Real land price growth: +7.3 percent
Economic growth: +0.6 percent
Demographic changes: —2.9 percent
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Figure 4c: Decomposition of Land Price Changes
over 1991-2010

15.0%
13.0%
11.0%
9.0% /A
P \ A~
A — i | W\ |
3.0% - I [
10% - — 2  ®HgeE@gs § .
_1-0%74F|7|.-| IL‘-‘ T T T T I-I i.l_.\ - IRk 1B BdBdBdBdE Il 1B dBadF ¥ L
W -
Pyl B |
5.0%
700
0% SEeBESEUms S0 SRsEE oA ES oS EEE eSS s eEggEeREYYs
B oSS CSESZEES S REE L SR S N g PSESEEESCEZESS Yo EFEZS
S E e AP E RS S8 S eSS sl 3T S S Z S s eSS RS H=ES23mw g EOCRES
Horg<EE S8 FHROLSEZERE S N nMO SR =SR2 gZagmMdd e J@.5
= = E32L0d Z ° 8 an HESs685 = 2 o
a = S = TR RN
Real land price growth: —3.4 percent
Economic growth: —0.1 percent
Demographic changes: —4.2 percent
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Table6a: Robustness Check Japan

Old age
No. of i
Model 0 O, Adj.R2  GDP per capita dependency Total. Time fixed Local fixed
observations ratio population effect effect
Japan
Base model: BM 1,645 0629 0.2188 *** -1.3167 *** 09177 *** Yes None
without time fixed effect 1,645 0.159 0.4401 *** -1.9702 *** 2.5376 *** None None
with local fixed effect 1,645 0.621 0.2302 ***  -1.7280 *** 2.0220 *** Yes Yes
with local fixed effect and 1,645 0.182 03891 *** 22071 *** 4.0806 ***  None Yes
without time fixed effect
without EC term 1,645 0.602 0.1468 o -1.0790 *** 0.8333 *** Yes None
BM+ Interest rate 1,598 0.629 0.1433  ** -1.4071 *** 1.0508 *** Yes None
BM + New housing supply 1,645 0.627 0.2297 ***  -1.2701 *** 1.1372 *** Yes None
+1i +
BM *#mterest rate + new 1,598 0629 0.1664 *** _13675 *** 12517 ***  Yes None
housing supply
+i +
BM #nterest rate + new 1,598 0628  0.0890 13569 *** 11941 ***  Yes None

housing supply ( 1 period lag)
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Table6b: Robustness Check U.S.

No. of Old age Total Time fixed Local fixed

. . . ime fix ix

Model observations Adj-RZ - GDP per capita depi;lgzncy population effect effect
U.S.

Base model: BM 1,836 0439 04515 *** 209067 *** 0.7514 *** Yes None
without time fixed effect 1,836 0247 0.5874 *** -1.1576 *** 0.6163 *** None None
with local fixed effect 1,836 0454 0.4525 *** -0.5363 *** 1.8079 *** Yes Yes
with local fixed effect and 1,836 0263  0.5847 *** 12666 *** 0.8503 ***  None Yes
without time fixed effect

without EC term 1,836 0394 04714 ***  -0.7821 *** 0.8222 *** Yes None

BM+ Interest rate 1,783 0449 04415 *** 09375 *** (0.7385 *** Yes None

BM + New housing supply 1,834 0459 0.3819 *** -0.7824 *** 0.6308 *** Yes None

+1i +
BM *+ mterest rate + new 1,783 0468 03725 *** 08128 *** 0.6139 ***  Yes None

housing supply

+i +
BM +nterest rate + new 1,783 0469  0.4555 *** 06480 *** 04272 ***  Yes None

housing supply (1 period lag)
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4 Demographic Impact over the Next 30
Years

» Forecast the real land prices in Japan using the regression,

* The projection on demographic changes released by the
IPSS(National Institute of Population and Social Security
Research).

« Based on natural increases/decreases calculated from the
survival probability and the number of births by cohort and
social increases/decreases due to movement between regions.

« Population projections : the medium variant projection,
which 1s based on the assumption of medium fertility, unless
otherwise mentioned.
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Figure S: Historic and Forecasted Demographic
Impacts on Land Prices
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The contribution of demographic changes:
1976-2010 : -3.8 percent per year
2010-2040 : -2.4 percent per year
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Table 8: Contribution of Demographic Changes Estimated
Based on IPSS and UN Population Projections

IPSS
Low variant Medium variant High variant
TPOP |OLDDEP| Impact TPOP |OLDDEP| Impact TPOP |OLDDEP| Impact
2020 | 122,384,895 | 50.205% | -0.934% | 124,099,925 | 53.256% | -1.097% ] 125,786,270 | 54.005% | -1.112%
2030 | 113,182,509 | 57.337% | -1.551% | 116,617,657 | 58.692% | -1.559% | 120,213,772 | 60.034% | -1.564%
2040 | 102,350474 | 71.223% | -2.496% | 107,275,850 | 71.716% | -2.411% | 112,505,673 | 72.207% | -2.324%
United nations
Low variant Medium variant High variant
TPOP |OLDDEP| Impact TPOP |OLDDEP| Impact TPOP |OLDDEP| Impact
2020 | 123,068,714 | 52.728% | -1.083% | 125,381,724 | 52.728% | -1.040% | 127,694,735 | 52.728% | -0.998%
2030 | 115234250 | 58.217% | -1.560% | 120,624,738 | 58.217% | -1.455% ] 126,019,596 | 58.217% | -1.355%
2040 | 106,182,068 | 73.393% | -2.510% | 114,517,258 | 70.377% | -2.199% | 122,988,034 | 67.598% | -1.902%
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S5 Conclusion

* The demographic factor had a greater impact on real estate
prices 1n Japan than in the U.S.

* We find that i1t will be -2.4 percent per year in 2010-2040
while 1t was -3.8 percent per year in 1975-2010

* Suggesting that aging will continue to have downward
pressure on land prices over the next 30 years, although the
demographic impact will be slightly smaller than it was in
1975-2010 as the old age dependency ratio will not increase
as much as it did before.
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Change rate of Population Growth: 2010-2035

Population Growth
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Change rate of Labor: 2010-2035/ Labor:15-65

Labour Growth Rate
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Change rate of Children/ 0-14

Child Growth Rate
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Change rate of Up75 Population Growth: 2010-2035

Population Growth up73
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Table7: Contributions of Demographic Changes
in 2011-2040

With migration Without migration
2020 2030 2040 2020 2030 2040

Hokkaido -43.3% -56.4% -69.4% -40.5% -52.6% -65.3%
wae! Sl 22 =i 2120 PR o
X g ST N o S N i
Y ATNAVALA ~ o o~ - an s PR -~ ~ s~ o~ -_—— A
Fukushima -40.9% -55.9% -67.1% -33.1% -45.3% -54.5%
Saitama 39.0%  -48.7% -65.3% ~40.9% -51.7% -68.4%
Chiba -41.0% -50.7% -66.3% -40.8% -51.1% -67.3%
Tokyo -25.1% -38.1% -60.5% -34.3% -50.7% -72.2%
Kanagawa -34.3% -45.9% -64.5% -36.7% -50.2% -69.6%
INTIVALA PR P rm A PR 4 —— —r— A
.'x‘r%YK"’%Uv"’a e R Lot ot AN oo
323%  -40.9% -58.3% 34.1% -44.2% -62.2%

-35.5% -44.5% -63.2% -35.4% -44.3% -63.1%

-35.7% -46.0% -62.2% -35.3% -45.2% -61.2%

-40.2% -51.3% -65.3% -37.1% -47.0% -60.6%

-36.0% -48.9% -63.2% -32.4% -42.8% -55.5%

ukuoka 38.7%  -48.7% -61.4% -37.3% ~46.7% -59.1%
Okinawa 342%  -48.5% -60.7% -33.5% -46.6% -57.5%
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Figure Al: Land Prices Forecasted

14
——Hokkaido === Aomori
—Iwate —Miyagi
13 Akita ——Yamagata
=Fukushima ===Ibaraki
—=Tochigi =(@Gunma
Saitama  ===Chiba
—Tokyo —Kanagawa
—Niigata —Toyama
Ishikawa  ==Fukui
=Yamanashi =—=Nagano
—=Gifu == Shizuoka
== Aichi ===Mie
—Shiga —=Kyoto
Osaka —Hyogo
- —Nara Wkayama
===Tottori ~Shimane
Okayama =——Hiroshima
Yamaguchi Tokushima
Kagawa Ehime
Kochi Fukuoka
’ Saga Nagasaki
Kumamoto Oita
6 Miyazaki Kagoshima
1975 1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 Okinawa
cshimizu@nus.edu.sg page. 92



NUS: Research Methodology

Figure A2: Land Prices Forecasted with the
Assumption of No Inter-Prefectural Migration
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Figure 6a: Contributions of Demographic

Changes in 2011-2040
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Announcements:

« Tutorial 1 begins on Jan 29" & Feb 5th,
* —Questions will be posted on IVLE

e Data Collection and Literature Survey.
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