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Motivation

Motivation

Are Dutch home prices too high in relation to fundamentals?
(interest, inflation, income, construction costs, demographics, etc.)
Can we expect price declines?
Home price forecasts depend on

I possible current overvaluation
I forecast of fundamentals: different scenarios

Uninterrupted price increase from 1985 to 2008
I Yearly price change between 10 and 18% in 1996-2001
I Peak in 2008
I Price change 2008-2009: -3.3% ; 2009-2010: -2.0%
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Motivation

Setup

Goal: produce house price scenarios
I not only point estimates, but densities
I correlations with other variables

Setup:
I estimate monthly house price index on 1973-5 – 2011-4

1 Error-correction model: univariate:
yt = f (yt−1, . . . yt−k , ~xt , . . . ~xt−l)

2 Dynamic Scenario Model: multivariate (> 300 series simultaneously)(
yt
~xt

)
= f (

(
yt−1
~xt−1

)
, . . . ,

(
yt−k
~xt−k

)
)

I forecast house prices from April 2011 to December 2020 (monthly):
almost done

F ECM: use forecasts of ~x from DSM
F DSM: forecasts immediately follow from model

I Compare results
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Motivation

Bubble

Stiglitz (1990)
“If the reason that the price is high today is only because investors believe that the selling price is high tomorrow - when
‘fundamental’ factors do not seem to justify such a price - then a bubble exists. At least in the short run, the high price of the asset
is merited, because it yields a return (capital gain plus dividend) equal to that on alternative assets.”

Several reports, with widely diverging conclusions:
OECD (2005): overvaluation in 2004 of 20%
IMF (2008): overvaluation in 2007 of 30%
CPB (2008) in reaction on IMF: overvaluation 10% in 2003, 0% in
2007
IMF (2009a): at the beginning of 2009 overvaluation 7%
IMF (2009b): global housing prices are in agreement with
fundamental economic factors
De Vries (2009), research institute OTB. No overvaluation in 2009
Underlying models: error correction models (different data and
specifications)
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Data

House Price Index NL
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Data

Recent developments international

Source: IMF World Economic Outlook October 2009
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Data

Real house prices international
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Data

Mortgage debt to GDP NL
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Data

Mortgage debt to GDP international
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Data

Interest Rate and inflation NL
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Data

Affordability index NL

Residual income:
disposable household income minus net housing payment
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Data

Affordability index NHG NL
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Data

Construction costs NL
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Data

Price Elasticity Supply international
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Data

Series

HPI_R Real house price index
RWGS Real wage price index
EQTR Equity total return index
CONSTRUCT_R Real construction costs index
GDPHH GDP per household
RUC Real usser costs

Variables in natural logarithm
Monthly/quarterly observation frequency
House Price Index

I RS: May 1973 - Dec 1995
I SPAR: Jan 1995 - March 2011
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Data

Series
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Error Correction Model

Basic form of error-correction model

Long-run relation
I price level depends on the levels of fundamentals (like interest rate,

income, gdp, construction costs)
I Long-run relation defines equilibrium prices h∗

t
I If actual price ht is above the equilibrium price h∗

t : overvaluation
Short-run dynamics

I Price changes are explained by
F previous price changes
F changes in fundamentals and
F the deviation between the actual and equilibrium price in the previous

period
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Error Correction Model

Basic specification of Error Correction Models

ht : log real house price
Combining both levels and differences

Long-run: h∗
t = β1x1t + · · · + βkxkt ,

Short-run: ∆ht = α∆ht−1 + δ(ht−1 − h∗
t−1) + γ∆h∗

t + εt ,

Long-run (levels)
I Exogenous variables x : income, interest, wealth, construction

costs, housing stock, ...
Short-run (differences)

I ∆ht−1: bubble builder: the speculative influences on the market or
the market’s inefficiency, α: degree of serial correlation

I (ht − h∗
t ) bubble burster: error correction term, the deviation from

the long term equilibrium, δ: degree of mean reversion
F (ht − h∗

t ) > 0: overvaluation
F (ht − h∗

t ) < 0: undervaluation
I γ: contemporaneous adjustments of prices to current shocks
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Error Correction Model

Long-run relation
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Error Correction Model

Long-run relation

hpi_r Fitted 
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Error Correction Model

Short-run relation
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Error Correction Model

Short-run relation

dhpi_r Fitted 
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Dynamic Scenario Model

Dynamic Scenario Model

Consistent scenarios
I dealing with different horizons,
I observation frequencies,
I data granularity (years, months),
I large model dimension

Decompose (filtering) series in 3 components
1 Trend
2 Business Cycle
3 Short-run

Multivariate model for each component
I Identify factors (reducing the number of series from +300 to 10–15
I Estimate VAR models on factor returns (month, year, 8-years)
I Regress filtered data on factors
I Forecast factors with VAR model
I Use regression results for forecasts of filtered series

Forecast = sum of forecasts of filtered series
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Dynamic Scenario Model

Filtered House Price Index
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Dynamic Scenario Model

Business Cycle Model

+300 variables reduced to 14 uncorrelated factors by principal
components
The most important loadings for house price index (in desc. order)
5 (51%) , 1 (19%) 2 (8%), 11 (8%)
between brackets: percentage explained unconditional variance

factor loading factor loading
1 -1.90% 8 1.10%
2 -2.91% 9 -0.47%
3 1.14% 10 -0.58%
4 -0.99% 11 1.85%
5 -4.77% 12 -0.62%
6 0.43% 13 -1.05%
7 -0.25% 14 0.66%
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Dynamic Scenario Model

Business Cycle Model

Factor 1 Factor 2 Factor 5 Factor 11 Factor 1 Factor 2 Factor 5 Factor 11
CPI_NL 7.1% 5.6% 3.2% 7.0% Commod. -3.0% 2.2% 5.3% 3.5%
DIREH_NL -3.6% -6.9% -15.6% 8.9% CPI 4.7% 5.2% -4.1% 1.6%
EQCI_NL -10.2% 6.0% -3.7% 4.6% DIREH -1.2% -0.3% -2.4% -5.0%
EQDY_NL 10.3% -0.3% 5.3% -2.0% EQCI -9.2% 3.8% -0.8% 0.1%
EQPE_NL 0.7% -2.8% -5.7% -2.7% EQDY 7.6% -0.2% 1.5% -1.8%
EQTR_NL -9.7% 6.1% -3.8% 4.9% EQPE -0.1% -4.7% 1.0% -4.0%
GDP_NL -6.0% 4.9% -1.4% 11.5% EQTR -9.0% 4.0% -0.8% 0.0%
NGLR_NL 8.7% 11.6% 0.7% -1.5% EXCH -0.5% 5.1% 4.3% -1.0%
EQCI_NL 5.8% -9.1% -1.5% 2.7% GDP -5.8% 2.8% 0.0% 5.1%
RWGS_NL 0.2% -8.9% -6.3% -4.4% ILRE -7.1% 0.6% 1.1% -0.8%
TBSR_NL 6.5% 10.4% 3.6% -1.1% NGLR 5.7% 8.2% -2.3% -0.5%
UNEM_NL -2.4% 4.9% -0.5% 0.6% TBSR 4.4% 7.3% -2.3% 3.4%

RWGS -0.2% -1.8% -2.2% -4.1%
UNEM -1.8% -1.0% 0.4% -0.6%
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Dynamic Scenario Model

Impact of different factors on HPI forecast (BUS)
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Dynamic Scenario Model

Total HPI Forecast
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Conclusions

Conclusions

Relatively simple models explain house prices reasonably well
According to the model there can be no talk of a correction of the
home prices as a result of overvaluation
Predictions of home prices therefore depend mainly on the
predictions of the explanatory variables

I Forecasts of fundamentals are based on a large model, including
more than 300 series.

F Different models for different frequencies (frequency domain
techniques): long-term/business cycle/month

F Dynamic factor model for each frequency domain
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