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Abstract

The volatility of the housing price based on demand and supply in the
housing market reflects the structural features of the housing market.
Consequently, decomposing the housing market into trends and cycles through
econometric models will make it possible to deduce the nature of the housing
market in the long term, in addition to provide hindsight for real estate portfolio

asset allocation in a more systematic way.

The paper addresses the housing price behavior through univariate time
series analysis. The Unobserved—Component (UC) model and the
Beveridge—Nelson (BN) decomposition model are applied to analyze the factors
for the wvolatility of housing price with the trends and cycles. Specifically, the

UC model is analyzed by UC—Zero(0) model assuming the covariance between
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the trends and the cycles, which are unobserved variables, is zero (0), and the
UC-UR (UC-UnRestricted) model, which is free from the restraint of the
covariance between the trends and cycles. The estimation is based on the
Kalman Filter. The study analyzes how the volatility in the domestic housing
price index was influenced by the trends and cycles, which are inherent
variables, by comparing the estimated values of the UC—0 and UC—UR model
with the BN decomposition model. Domestic housing prices have plunged two
times: the 1997 Asian financial crisis and the 2008 Global financial -crisis.
However, the analysis data in this research include only the 2008 Global financial

crisis.

The results are summarized as follows: First, the volatility of the domestic
housing price index can be explained by the UC—0 model. As explained by the
UC—0 model with the assumption of the covariance between trend and cycles
zero(0), the domestic housing price index has not shown any correlation between
the trend and cycle, and thus it implies that the trends mainly explain the
volatility in the housing price index. Second, as the trends mainly explain the
volatility in housing prices, domestic housing prices do not follow a random walk
under the efficient market hypothesis. Hence, the price volatility can be seen as
predictable, and the right—upward price trend that has been lasted for a
considerable period of time can be seen as a result of reflecting adaptive
expectations of market participants. Lastly, institutional investors such as pension
funds are increasing their share of real estate and alternative investments, and
the share of real estate is increasing in the asset market. The fact that
inefficient housing market, and the housing price return as seen through the
housing price analysis follow a very differential distribution from the normal
distribution would mean that as a factor hindering investors' rational portfolio
diversification investment. Therefore, it is judged that a lot of effort is required

for risk management.

The analysis between macro variables and house price variables through the
structural economic models will leave it as a future task.

Keywords : Housing Price, Trend—Cycle Decomposition, Unobserved—Component,

Beveridge—Nelson, state space form, Kalman filter
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<3 2> Maximum Likelihood Estimates of UC—0 Parameters

Trend process
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<3 3> Maximum Likelihood Estimates for ARIMA(2,1,2)

Estimate Std Error

I 0.417456191 = 0.138586262
o 0.497233991 0.868378427
o 0.016617946 0.573846489
0, 0.227629133 0.865246061
0, 0.134043577 0.123261381
(1) 2.800%x 0.499
Log likelihood —184.1241

#p<.05 **p<.01
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<3 4> Maximum Likelihood Estimates of UC—UR

Trend process Estimate Std Error
drift p 0.32378422%x 0.04424209
Innovations o, —0.01143598 0.06078906
Cycle process

ol 1.64973652+x 0.06337644
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Log likelihood Value —183.5566
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