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This paper examines the causal relationships between the real
house price index and real GDP per capita in the US, using the
bootstrap Granger (temporal) non-causality test and a fixed-size
rolling-window estimation approach. We use quarterly time-series
data on the real house price index and real GDP per capita, cov-
ering the period 1963:Q1 to 2012:Q2. The full-sample bootstrap
non-Granger causality test result suggests the existence of a uni-
directional causality running from the real house price index to
real GDP per capita. A wide variety of tests of parameter constancy
used to examine the stability of the estimated vector autoregres-
sive models indicate short- and long-run instability. This suggests
that we cannot rely on the full-sample causality tests and, hence,
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Real GDP per capita this warrants a time-varying (bootstrap) rolling-window approach
Bootstrap ) to examine the causal relationship between these two variables.
Time-varying causality Using a rolling window size of 28 quarters, we find that while

causality from the real house price to real GDP per capita occurs
frequently, significant, but less frequent, evidence of real GDP per
capita causing the real house price also occurs. These results imply
that while the real house price leads real GDP per capita, in general
(both during expansions and recessions), significant feedbacks also
exist from real GDP per capita to the real house price.

© 2015 Elsevier Inc. All rights reserved.

1. Introduction

This paper investigates the temporal (Granger) causal relationship, if any, between the real house
price index and real GDP per capita, using bootstrap full- and sub-sample rolling-window estimation
for the US economy. Empirical studies that examine the causal relationships between variables may
suffer from inaccurate findings from full-sample time-series data, when the data series experience
structural changes (Balcilar, Ozdemir, & Arslanturk, 2010). In the presence of structural change, the
dynamic links between series can exhibit instability across different sub-samples (Balcilar et al., 2010).
As such, this paper analyses whether a temporal (Granger) causal relationship exists between the real
house price index and real GDP per capita in the US economy.

We utilize time-varying (28-quarter rolling window) bootstrap causality tests between the real
house price and real GDP per capita, over the period 1963:Q1 to 2012:Q2. This sample period covers
a series of different economic expansions and recessions in the US, as well as different market booms
and busts, creating substantial volatility, that may provide different outcomes from other less-volatile
periods (lacoviello & Neri, 2010). We test the stability of the short- and long-run relationships between
the two series to assess the reliability of full-sample causality tests. The US economy provides an
interesting case study, because of the important role the housing sector played historically, including
during the recent global financial crisis and Great Recession. For example, Leamer (2007) and Bernanke
(2008) argue that weaknesses in the housing sector exert a pivotal role in the US business cycle.

This paper contributes to the existing literature by considering the possibility of structural change.
That is, we allow the temporal (Granger) causal relationship between the real house price index and
real GDP per capita to vary over time, instead of assuming structural stability within the full sample
period. We implement bootstrap Granger non-causality tests for a series of rolling-window sub-sample
estimations.

The subprime mortgage lending fiasco and the financial crisis sparked a price bubble and col-
lapse in the housing market and the subsequent Great Recession.! Many economists argue that these
events caused the recent dramatic changes in the behavior of financial and economic markets (Miller,
Peng, & Sklarz, 2011), even extending to global financial markets and economies. A growing literature
recognizes the importance of the relationship between the housing market and the macroeconomy,
showing that the interaction between house prices and economic growth imbeds important policy
implications. Economists and policy makers seemingly agree that house prices play an important role
in stimulating the growth or decline of an economy. Miller et al. (2011) suggest that the strong housing
market during the 2001 stock market crash may have saved the US economy from a severe recession
and that, in addition, the recent collapse of the housing market initiated the Great Recession. The
housing market, thus, plays an important role in the economy and its performance affects its overall
performance.?

1 For a historical survey of crises, refer to Dungey, Jan and Jacobs (2015).
2 Other views of the causes of the business cycle exist. Hamilton (2003, 2009) argues that oil price shocks proximately causes
of post-WWII recessions in the US.
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