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Real house price
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Life expectancy
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I Life expectancy has increased in average 10.39 years between 1970
and 2014.

I 65 years old person in 2014 has a different expected life horizon
from that of the same age person in 1970.
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Effective retirement age
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I The effective retirement age has decreased in average 3.77 years
between 1970 and 2014.
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Life expectancy and effective retirement age
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I People live longer, work shorter.
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Contribution of the paper

I Three different threshold ages to define old

I Age 65
I Life expectancy
I Effective retirement age

I Main results

I Population aging is negatively associated with real house price,
but the magnitude differs, depending on which measure is used.

I The negative effect seems to be more driven by a distance to
life expectancy, than effective retirement.

I The share of the effectively retired population has a nonlinear
effect on real house price.

I Future real house price is predicted to decrease/increase,
depending on the measure of old-age population.
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Related literatures

1. Macroeconomic effect of demographic changes

I Callen, McKibbin, and Batini (2006), Ito and Rose (2010),
Yoon, Kim, and Lee (2014): real growth, saving, current
account

I Carvalho, Ferrero, and Nechio (2016), Gagnon, Johannsen,
and Lopez-Salido (2016): real interest rate

2. Demographics and housing market

I Mankiw and Weil (1989), Takats (2010), Nishimura and
Takats (2012)

3. Determinants of house price

I Egert and Mihaljek (2007), Hirata, Kose, Otrok, and Terrones
(2013): real income, real interest rate, credit, the working-age
population, population growth

I Iacoviello and Neri (2010): technological progress
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Data

I 22 OECD countries over the period 1970-2014

I Sources: OECD, WDI, UN Population Division, Eurostat, IMF,
national statistics departments

I House price variables:

I Real house price index, price-to-rent ratio, price-to-income
ratio

I Demographic variables:

I Life expectancy at birth (LE), effective retirement age (ERA)
I Population density, population by single year of age,

population of 5-year age group

I Other explanatory variables:

I Real GDP per capita, real construction cost, real long-term
interest rate, and current account balance
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Measures of old-age population
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I δ is a threshold age to define old (O).

I 65: the standard threshold age
I LE - 10: maximum ten years of distance to life expectancy
I ERA: effectively withdrawn from labor market
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Measures of old-age population
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Measures of old-age population

O
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)
×100

δ
′ =

δ + life expectancy

2

I δ ′ is a second threshold age to define old (O−) and very old (O+).

I LE - 10 and LE - 5
I ERA and (ERA + LE)/2
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Panel estimation

1. Hit = β0 + β1M
20−(δ−1)
it + β2O

δ+
it + ∑

5
j=1 γjXit + φi + ηt + εit

2. Hit = β0 + β1M
20−(δ−1)
it + β2O−

δ−(δ ′−1)
it + β3O+

δ ′+
it + ∑

5
j=1 γjXit +

φi + ηt + εit

3. Hit = β0 +β1M
20−(δ−1)
it +β2O

δ+
it +β3O

δ+2
it +∑

5
j=1 γjXit +φi +ηt +εit

I Xit includes real GDP per capita, real construction cost, real
long-term interest rate, current account balance, and
population density.
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Main result: linear model
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Main result: nonlinear model
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Robustness check: the old-dependency ratio
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Robustness check: the old-dependency ratio
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Assumptions for house price prediction

I Non-demographic explanatory variables
I Real GDP per capita: 2.25 % increase in every five-year.

I Population density: calculated according to population
projection.

I The rest are fixed at the level of 2014.

I ERA

1. Fixed at the level of 2014.

2. Increases over time according to the past change in LE.
I Average 1.13 years increase in every five-year
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Population prediction
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Real house price prediction: linear model
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Conclusion

I This paper introduces alternative definitions of the old-age
population based on a distance to life expectancy and the effective
retirement age.

I Population aging is negatively associated with real house price no
matter how the aging is defined.

I The share of retired population has a nonlinear effect on real house
price, which is not found when old-age is defined otherwise.

I Real house price is always predicted to decrease when aging is
defined by O65+, but it is not necessarily predicted to decrease when
defined by OERA+.

I The ERA can be considered as a policy tool to tackle the negative
consequences of population aging.
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